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A  Revision  of  the  Genus  Radula. 
Part  II.  Subgenus  Acroradula. 
Section  10.  Ampliatae 

by  Hempstead  Castle 


Abstract.  —  Section  in  Ampliatae  of  the  subgenus  Acroradula  deals  with 
l  hose  species  which  lack  the  distinguishing  characters  of  the  earlier  sections 
and  in  which  the  free  basal  portion  of  the  lobule  of  the  leaf  of  the  main  axis  is 
extended  one-half  the  distance  across  the  axis,  in  some  cases  more.  It.  includes 
Radula  affinis  L.  &  (!.,  R.  Allamanoi  Gola,  It.  amaconiea  Spruce  and  its  syno¬ 
nyms  var.  Negrensis  Spr.  and  var.  Campanensis  Spr..  R.  Andreana  St.,  R.  angus- 
tata  St.,  R.  appressa  Mitt,  and  its  syn.  It.  oblongiloba  St..  R.  australis  Aust., 
«•  bogotensis  St.,  It.  caldana  Angst.,  R.  colliculosa  Mitt..  R.  conferta  L.  A 
R.  cordiloba  Tayl.,  R.  elegans  St..  R.  frondescens  St.,  R.fulrifolia  Tayl..  R.  grand i- 
.1  "lia  St.  and  its  syn.  R.  Douleana  St.,  R.  guineensis  St..  R.  Jamesoni  Tayl. 
and  its  syn.  R.  Sprurei  St.,  R.  jnmnica  G.  and  its  syn.  var.  beta  commulata 
R-  Rorthalsii  St.,  R.  longifolia  St.,  R.  mascarena  St.,  It.  Perrottelii  G.  and  iis 
R.  heterophylla  St.,  It.  reeubans  Tayl.,  It.  Sandei  St.  and  its  syn.  It.  Xietneri 
S|-  R-  silveslris  G.,  It.  striata  Mitt..  It.  sumatrana  St..  R.  surinamensis  St.. 
It.  tamariscina  Mitt.,  It.  tenax  Lind  berg  and  its  syn.  R.  pattern  Soil..  It.  Walli- 
rinana  Lehm.  and  its  syn.  It.  ovalifolia  St.,  R.  ceramensis  St.  and  It.  xalapensis 
'•  A  M.  and  its  syn.  It.  riparia  Spr.  The  account  gives  original  literature  cita- 
'"’ns-  descriptions,  a  guide  to  the  species,  figures  with  references  to  earlier 
d  I  list  rations,  geographic  distribution  with  any  available  ecological  data, 
citation  of  collections  in  the  larger  herbaria,  critical  notes  and  a  bibliography 
Uie  literature  consulted.  The  paper  also  includes  accounts  of  the  two  densi- 
'"hate  species,  It.  multiflora  G.  and  It.  Taylori  St.,  which  unavoidably  were 
omitted  from  Section  9.  Densifoliae. 


This 


Sccti 


study  of  the  Genus  Rad, da,  as  well  as  the  earlier  papers  listed  below,  has  been 

tod  by  the  National  Science  Foundation,  tirant  n°  (iB-lli.'i. 

ion  7.  —  Lingula tae.  litre.  Bryol.  et  Lichenol.  31  :  139- 1. 71.  Fig.  1-1.  1)1112). 

ion  0.  —  Saccatae.  (Rev.  Bryol.  et  Lichenol.  32  :  1-18.  Fig.  1-21.  JU83). 

ion  8.  —  Acutilobae.  ( Rev.  Bryol.  et  Lichenol.  33  :  187-210.  Fig.  1-11.  |fl(S4). 

An  9.  —  Densifoliae.  (Rev.  Bryol.  et  Lichenol.  33  :  328-398.  Fig.  1-29.  1904). 


Source :  MNHN,  Paris 


Section  9.  Amplialae.  Stephani,  Fr.,  Hedwigia  23  :  162.  1881.  «  Lobuli 
nars  libera  ampliata  supra  caulem  protracta  ». 

1  In  his  account  of  the  Genus  Radula  published  in  1884,  Stephani  pro¬ 
posed  an  arrangement  of  the  species  consisting  of  twelve  groups  of  unde- 
sionated  rank.  The  first  ten  of  these  he  defined  but  failed  to  offer  a  defi¬ 
nition  in  the  cases  of  Nil.  11.  Ammlubxx  and  No.  12.  Cavifoliae  Where 
possible  certain  of  the  Stephani  groups  names  have  been  employed  ill 
this  revision  although  the  Stephani  scheme  is  not  comparable  to  the 
one  used  here  as  he  had  not  recognized  the  subgenera  Cladmaiula  and 
Aaomduhi  proposed  by  Richard  Spruce  in  his  Hepaticae  of  the  Amazon 


and  Andes. 

According  to  Stephani  the  group  Amplialae,  which  in  Ibis  revision 
is  given  section  rank,  included  the  following  ten  species  —  <«  R.  recubans, 
Korthalsii.  Miltenii,  Mascavena,  striala,  Kur-ii,  Bogotensis,  Ankefinensis, 
anqulala,  fulvifolia  ...  In  the  Section  Amplialae  of  this  revision,  however, 
three  of  the  species  listed  by  Stephani  in  his  group  Amphatae  have  not 
been  included  as  they  more  properly  belong  in  other  sections .Radula 
Miltenii  St.  is  included  in  Section  11.  Complanalae  ;  R.  Kurzii  St.  in 
Section  ft.  Densifoliae  and  R.  ankefinensis  Gottsche,  as  a  synonym  of 
R.  Holstiana  St.,  in  Section  8.  Acutilobulae. 

AS  offered  in  this  revision  Section  10.  Amplialae  is  designed  to  include 
those  species  of  the  Genus  Radula  which  are  not  restricted  to  the  living 
leaves  of  higher  plants,  which  are  pinnately  or  irregularly  branched, 
in  which  the  leaves  are  non-densifoliate,  the  lobe  and  lobule  with  marked 
difference  in  size,  the  carinal  area  not  inflated  the  entire  length  of  the 
keel,  the  margin  of  the  lobe  entire,  the  apex  of  the  lobule  more  or  less 
rounded  and,  in  most  cases,  not  extended,  the  base  of  the  lobule  free 
usually  one-half  its  length  or  more,  rounded,  more  rarely  angular  and 
extended  from  one-half  to  the  entire  distance  across  the  stem,  occasio¬ 
nally  beyond. 


I.  Species  of  North  and  South  America. 

A.  Plants  with  structures  specialized  for  asexual  reproduction. 

B.  Asexual  reproduction  by  means  of  discoid  gemmae  marginal 
on  the  lobes  of  the  leaf-structures  ;  Mexico  and  Central  Ame¬ 
rica . 1.  —  Radula  affinis  I..  &  G. 

BB.  Asexual  reproduction  by  means  of  caducous  lobes  of  the 
vegetative  leaves  and,  in  some  cases,  of  the  bracts. 

C.  Keel  of  the  vegetative  leaves  of  the  stem  incurved  and 
the  base  of  the  lobule  of  the  leaf  of  the  stem  extended  across 
and  beyond  the  axis. 

D.  Margin  of  the  base  of  the  lobule  of  the  stem-leaf  irre¬ 
gular,  usually  with  one  or  two  tooth-like  extensions  ;  cells 
of  the  leaf-lobe  with  trigones  ;  perianth  slender,  Lrun- 

cate-clavate,  the  mouth  entire  ;  Venezuela . 

2.  —  Radula  Korthalsii  Stephani. 


Source :  MNHN,  Paris 
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DD.  Margin  of  the  base  of  the  lobule  of  the  stem-leaf  entire  ; 
cells  of  the  leaf-lobe  without  trigones  ;  perianth  broadly 
truncate-clavate,  the  mouth  usually  with  a  shallow  sinus 
on  both  dorsal  and  ventral  surfaces  ;  northern  South 

.  -m<jn f3,',  . . 3-  —  Radula  recubans  Taylor. 

Keel  of  the  leaves  of  the  stem  straight  or  slightly  arched," 
if  incurved,  the  base  of  the  lobule  is  not  extended  beyond 
the  axis. 

D.  Dimension  of  the  stem-leaf  from  the  base  of  the  keel  to 
the  antical  margin  1 .7  mm  or  more  ;  cells  of  the  margins 
of  the  lobe  and  lobule  immediately  beyond  the  keel  some¬ 
what  thickened  and  pigmented  ;  perianth  truncate-cla¬ 
vate,  narrowed  below  the  mouth ;  Mexico  and  Central 
i  *™nca-  /■••••  4-  —  Radula  elegans  Stephani. 
DD.  Dimension  of  the  stem-leaf  from  the  base  of  the  keel 
to  the  antical  margin  1.5  mm  or  less  ;  cells  of  the  margin 
of  the  lobe  and  of  the  lobule  immediately  beyond  the 
keel  not  thickened  and  not  pigmented  ;  perianth  not  nar¬ 
rowed  below  the  mouth. 

E\  Margin  of  the  lobes  of  the  leaves  of  the  stem  somewhat 
irregular,  often  narrowly  rellexed  and  crisped  ;  Surinam 
2?nd  French  Guiana.  5.  —  Radula  surinamensis  Stephani. 
KF..  Margin  of  the  lobes  of  the  leaves  of  the  stem  not 
sinuate  and  not  crisped. 

F.  Longest  dimension  of  the  lobe  of  the  stem-leaf 
1.1  mm  or  less;  perianth  broadly  truncate-clavate, 

2.00  x  0.85  mm,  the  mouth  not  two-lipped,  the 

margin  obscurely  sinuate  ;  Brazil . 

6-  —  Radula  caldana  Angstrom. 
Longest  dimension  of  the  lobe  of  the  stem-leaf 
1.1  mm  or  more  ;  perianth  narrowly  truncate-clavate, 

3.-1  mm  or  more  in  length,  the  mouth  not  two-lipped, 
the  margin  conspicuously  irregular. 

G.  Keel  of  the  leaves  of  the  branches  and  innova¬ 
tions  somewhat  strongly  arched  and  the  carinal 
area  strongly  inflated  ;  perianth  narrowed  at  the 

mouth  ;  West  Indies  and  Surinam . 

7.  —  Radula  longi folia  Stephani. 
GG.  Keel  of  the  leaves  of  the  branches  and  innova¬ 
tions  not  strongly  arched  and  the  carinal  area 
not  strongly  inflated ;  perianth  not  narrowed 
toward  the  mouth  ;  northern  South  America.  .  . 

8.  — -  Radula  amazonica  Spruce. 

A  A  Plants  without  structures  specialized  for  asexual  reproduction. 

•  Species  heteroicous ;  male  inflorescence  intercalary  and 
consisting  of  a  single  bract  or  a  pair  of  bracts;  southern 

nn  e  . .  9.  —  Radula  striata  Mitten. 

isk.  Species  dioicous  ;  male  inflorescence  terminal  or  intercalary 
and  bearing  numerous  pairs  of  bracts. 

Dimension  of  the  lobe  of  the  leaf  of  the  stem  from  the  base 
of  the  keel  to  the  antical  margin  2.1  nun  or  more. 


Source :  MNHN,  Paris 


D.  Base  of  the  lobule  of  the  stem-leaf  free  usually  less  than 
one-lialf  its  length,  the  free  portion  not  strongly  ampliate, 
the  apex  broadly  rounded  and  turned  toward  the  dorsal 
lobe ;  perianth  ofLen  with  longitudinal  striae  toward  the 
base;  Colombia.  Ecuador  and  Bolivia. 

10.  —  Radula  Jamesoni  laylor. 
DD  Base  of  the  lobule  of  the  stem-leaf  free  usually  one- 
half  its  length  or  more,  the  free  portion  extended  across 
and  beyond  the  axis,  the  apex  narrowly  rounded  and  not 
turned  toward  the  dorsal  lobe;  perianth  without  longi¬ 
tudinal  striae  ;  Andes  of  Peru .  . 

11.  —  Radula  frondescens  Stepham. 

CC.  Dimension  of  the  lobe  of  the  leaf  of  the  stem  from  the 
base  of  the  keel  to  the  antical  margin  less  than  2  mm. 

L).  Leaves  densely  imbricate  ;  lobes  of  the  leaves  of  the  stem 
and  branches  strongly  concave,  strongly  falcate,  the  apex 
often  re  Hexed  ;  Mexico  .  .  12.  —  Radula  conferta  L.  &  G. 

DD  1  eaves  of  the  stem  and  branches  contiguous  to  subim¬ 
bricate  :  the  lobes,  if  falcate,  not  strongly  concave  and 
the  apex  only  rarely  reflexed. 

E.  Leaves  of  the  stem  usually  contiguous  ;  branches  ol 
the  lower  orders  often  microphyllous  ;  cells  of  the  leaf- 
lobe  frequently  with  conspicuous  trigones;  eastern 

United  States . 13.  —  Radula  ienax  Lindenberg. 

EE.  Leaves  of  the  stem  more,  or  less  imbricate  ;  branches 
of  the  lower  orders  not  microphyllous  ;  cells  of  the 
leaf-lobe  without  trigones. 

p  Lobes  of  the  leaves  of  the  stem  1.6  mm  or  more  but 
less  than  2  mm  from  the  base  of  the  keel  Lo  the  antical 
margin,  strongly  falcate  ;  perianth  slightly  Haring 
at  the  mouth.'  .'  14.  —  Radula  xalapensis  N.  &  M. 

FF.  Lobes  of  the  leaves  of  the  stem  1.3  mm  or  less 
from  the  base  of  the  keel  to  the  antical  margin, 
not  falcate ;  perianth  not  flaring  at  the  mouth. 

G.  Plants  of  small  size;  the  base  of  the  lobule  not 
extensively  ampliate ;  eastern  United  States  — 
Georgia  and  Florida  .  15.  -  Radula  australis  Austin. 

GG.  Plants  of  average  size  ;  free  base  of  lobule 

extensively  ampliate  ;  Colombia . 

16.  —  Radula  bogolensis  Stephani. 


II.  Species  of  continental  Africa  and  adjacent  islands. 

A  Plants  reproducing  asexually  by  means  of  caducous  leaf-lobes. 

B  Dorsal  lobe  of  the  leaf  of  the  stem  1,1  mm  or  more  from  the 
’base  of  the  keel  to  the  antical  margin  ;  outer  lateral  margin 
of  the  lobe  and  occasionally  the  margin  of  the  free  base  of 
the  lobule  of  the  stem  leaves  narrowly  reflexed ;  Comoro  and 
Mascarene  Islands . 17.  —  Radula  appresm  Mitten. 

BP..  Dorsal  lobe  of  the  leaf  of  the  stem  1  mm  or  less  from  the 
base  of  the  keel  to  the  antical  margin  ;  margin  of  the  lobe  of 
the  leaves  of  the  stem  not  rellexed. 


Source :  MNHN,  Paris 
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C.  Plants  fulvous  in  the  dried  condition  ;  caducous  habit  pro¬ 
nounced  ;  St.  Helena.  18.  —  Radula  fulvifolia  (Tayl.)  G.  L.  N. 
CC.  Plants  olive-green  in  the  dried  condition ;  caducous 

habit  weakly  expressed  ;  Guinea  and  Cameroon . 

19.  —  Radula  guineensis  Stephani. 

AA.  Plants  without  structures  specialized  for  asexual  reproduction. 

B.  Plants  with  mostly  non-contiguous  leaves  of  the  stem  ;  dorsal 
lobe  of  the  stem-leaves  from  the  base  of  the  keel  to  the  antical 
margin  2  mm  or  more,  the  margin  somewhat  irregular  ;  the 
base  of  the  lobule  of  the  leaf  of  the  stem  extended  across  and 
beyond  the  axis ;  Kenya .  .  20.  —  Radula  A  llamanoi  Gola. 
BB.  Plants  with  imbricate  leaves  ;  dorsal  lobe  of  the  leaf  of  the 
stem  from  the  base  of  the  keel  to  the  antical  margin  less  than 
1  mm,  the  margin  of  the  lobe  not  irregular  ;  free  base  of  the 
lobule  of  the  stem-leaf  not  extended  beyond  the  axis. 

C.  Antical  portion  of  the  lobule  of  the  leaf  of  the  stem  some¬ 
what  prolonged  into  a  blunt  tip  ;  Saint  Thomas  Island.  .  . 

21.  —  Radula  angustata  Stephani. 
CC.  Antical  portion  of  the  lobule  of  the  leaf  of  the  stem 
rounded  and  not  prolonged. 

D.  Keel  of  the  leaves  of  the  stem  incurved  ;  Mascarene 

Islands . 22.  —  Radula  mascarena  Stephani. 

DD.  Keel  of  the  leaves  of  the  stem  more  or  less  arched. 

E.  Plants  with  axis  strongly  pigmented  with  black  ;  Saint 
Thomas  Island.  .  .  23.  —  Radula  tamariscina  Mitten. 
EE.  Plants  with  axis  not  strongly  pigmented  ;  Mada¬ 
gascar  . 24.  —  Radula  silvestris  Gottsche. 

III.  Species  of  India  and  Ceylon. 

A.  Plants  with  structures  specialized  for  asexual  reproduction. 

B.  Asexual  reproduction  by  means  of  discoid  gemmae  marginal 
on  the  lobes  of  the  leaves  of  the  stem,  branches  and  innova¬ 
tions  ;  northwest  India.  25.  —  Radula  grandi/olia  Stephani. 
BB.  Asexual  reproduction  by  means  of  caducous  lobes  of  the 
vegetative  leaves  ;  Ceylon  .  .  26.  —  Radula  Sandei  Stephani. 

AA.  Plants  lacking  structures  specialized  for  asexual  reproduction. 

B.  Keel  of  the  leaves  of  the  stem  and  branches  incurved. 

C.  Free  basal  portion  of  the  lobule  of  the  leaves  of  the  stem 

extended  across  and  beyond  the  axis;  Nilgiri . 

27.  —  Radula  Perrollelii  Gottsche. 
CC.  Free  basal  portion  of  the  lobule  of  the  leaves  of  the  stem 
not  extended  the  entire  distance  across  the  axis  ;  Ceylon .  . 

28.  —  Radula  colliculosa  Mitten. 
BB.  Keel  of  lhe  leaves  of  the  stem  and  of  the  branches  somewhat 
arched  ;  India . 29.  —  Radula  Andrcana  Stephani. 

IV.  Species  of  Indonesia. 

A.  Plants  reproducing  asexually  by  means  of  caducous  lobes  of  the 
leaves  of  certain  branches,  of  the  innovations  and  of  the  male 
and  female  bracts ;  apex  of  the  lobule  of  the  vegetative  leaves 
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somewhat  extended  into  a  blunt  tip  ;  perianth  3  mm  or  more  in 

length  and  exserted  well  beyond  the  bracts  ;  Moluccas . 

30.  —  Radula  Wnllirhiana  Lehmann. 

AA.  Plants  lacking  structures  specialized  for  asexual  reproduc¬ 
tion  ;  antical  margin  of  the  lobule,  of  the  leaves  of  the  stem  not 
extended,  more  or  less  transverse  in  relation  to  the  axis  and 
usually  with  a  median,  shallow  plication ;  perianth  short  and 

not  exserted  beyond  the  bracts  ;  Sumatra . 

31.  —  Radula  sumatrana  Stephani. 

V.  Species  of  Oceania. 

A.  Lobes  of  the  leaves  of  the  stem  and  branches  not  falcate  ;  the 
outer  limit  of  the  keel  of  the  leaf-elements  abruptly  directed 
backward  ;  the  base  of  the  lobule  free  usually  more  than  one-half 

its  length  :  «  Pacific  Isles  »,  Austral  Islands . 

32.  —  Radula  cordiloba  Taylor. 

AA.  Lobes  of  the  leaves  of  the  stem  and  branches  falcate  ;  the 
outer  limit  of  the  keel  of  the  leaf-elements  not  directed  back¬ 
ward  ;  the  base  of  the  lobule  of  the  leaves  of  the  stem  free  about 
one-half  its  length,  rarely  more  ;  Philippine  Islands,  Mariana 
Islands,  Caroline  Islands,  Australia,  Samoa,  Cook  Islands,  and 
Tahiti . 33.  —  Radula  javanica  Gottsche. 

1.  —  Radula  afffrtis  Lindenberg  &  Gottsche,  Syn.  Hep.  725.  1847. 

Plants  yellow-green  in  the  dried  condition  :  stem  2  cm  or  more  in 
length  and  0.2  mm  in  width,  somewhat  infrequently  pinnately  branched, 
the  branching  less  frequent  in  the  female  plants,  branches  of  the  first 
order  1-4  mm  in  length  and  0.15  mm  in  width,  widely  spreading  :  leaves 
of  the  stem  imbricate,  the  keel  incurved  or  arched  depending  on  the 
presence  and  position  of  a  rhizoid-bearing  outpocketing  in  the  lower 
mid-carinal  area,  only  slightly  decurrent ;  dorsal  lobe  1.20  x  0.05  mm, 
ovate,  the  apex  broadly  rounded,  occasionally  somewhat  deeply  reflexed, 
the  base  free  about  one-half  its  length,  the  free  portion  broadly  rounded, 
slightly  auriculate  and  extended  across  and  somewhat  beyond"  the  stem, 
the  line  of  attachment  curved  ;  ventral  lobe  0.55  x  0.47  nun,  quadrate, 
Ihe  apex  slightly  extended  and  narrowly  rounded,  the  base  free  about 
one-half  its  length,  the  free  portion  rounded,  occasionally  slightly  auri- 
culate,  extended  across  the  stern,  rarely  beyond,  the  line"  of  attachment 
curved,  often  with  a  somewhat  pronounced,  rhizoid-bearing,  mammil¬ 
liform  outpocketing  in  the  lower  mid-carinal  area  ;  cells  of  the  leaf-lobe 
uniformly  thin-walled  :  cells  of  the  margin  12  x  12  p,  of  the  median 
Portion  15  x  12  p  and  of  the  base  20  12  p  :  leaves  of  the  branches 

of  the  first  order  and  of  the  innovations  essentially  like  those  of  the  stem  ; 
dioicous  :  male  inflorescence  terminal  and  intercalary  on  the  branches, 
frequently  bearing  a  short  branch  of  the  lower  order ;  bracts  densely 
imbricate,  the  keel  strongly  arched  and  the  carinal  region  strongly  infla¬ 
ted  :  dorsal  lobe  0.S  -  0.1  mm.  the  apex  rounded,  occasionally  reflexed, 
the  base  free  about  one-third  ils  length,  the  free  portion  rounded  and 
extended  usually  half  the  distance  across  the  axis  ;  ventral  lobe  0.5  x 
0..1  mm,  the  apex  narrowly  rounded,  occasionally  narrowly  reflexed. 
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the  base  free  about  one-third  its  length,  the  free  portion  rounded  and 
only  slightly  extended  :  female  inflorescence  terminal  on  the  stem,  with 
a  single  innovation,  bracts  slightly  divergent,  the  keel  slightly  arched  ; 
dorsal  lobe  1 .25  X  0.70  mm,  narrowly  ovate,  the  apex  rounded,  the  base 
rounded,  not  extended  ;  ventral  lobe  0.63  X  0. 17  mm,  the  apex  and  base 
rounded  :  perianth  2.7  x  1.0  mm,  truncate-clavate,  strongly  flattened 
above,  slightly  narrowed  toward  the  mouth,  the  mouth  two-lipped,  the 
lips  slightly  undulate  :  vegetative  reproduction  by  means  of  discoid- 


Fici.  I.  —  Radula  afivis  Ldbg.  &  Gottschc.  —  A.  —  Terminal  portion  of  the  main 
axis  bearing  a  female  inflorescence  with  perianth  and  innovation,  ventral  view.  ■ 
18.  —  U.  —  Leaf  of  the  stem,  dorsal  view,  x  18.  —  (’.  —  Cells  of  the  leaf-lobe, 
■  -toll.  —  D.  —  Male  inflorescence  on  branch  of  the  first  order,  ventral  view, 

18.  Drawn  from  the  Type. 


gemmae  numerous  on  the  margin  of  the  lobe  of  the  leaves  and  of  the 
bracts. 

Type  :  Habitat  in  terris  Mexicanis  apud  Mirador,  ubi  Februario  mense 
a  18 12  legit  cel.  Liebman. 

Illustrations  :  Stephan i,  Fr.,  leones  Inedit.  (50),  No.  57  :  Gottsche, 
M.,  De  Mexikanske  Levermosser  (21),  fig.  XX.  Note  —  Stephan i  s 
figure,  No.  57,  consists  of  the  drawings  of  two  leaves  —  "  a  » taken  from 
I  iebmann's  type  collection  and  »  b  »  from  the  material  collected  by  Moritz 
at  Merida,  No.  51 e.  In  neither  case  does  the  drawing  give  an  accurate 
picture  of  the  leaf  of  Radula  affmis.  Gottsche’s  drawing  on  the  other 
hand,  consisting  of  the  terminal  portion  of  the  stem  with  female  inflores¬ 
cence  and  perianth,  is  a  more  accurate  representation  of  the  material. 
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It  does,  however,  show  a  densifoliate  condition  which  has  not  been 
observed  in  the  material  studied  in  the  preparation  of  this  account. 

Habitat  and  distribution  :  on  bark  .  Mexico  and  Honduras. 

Mexico.  Mirador,  1842,  F.  M.  Liebmann  (25,  p.  229),  No.  281,  Type, 
ex  Hb.  Liebmann  and  Hb.  Gottsche,  in  Hb.  Steph.  (G)  :  without  definite 
locality,  date  or  name  of  collector,  as  R.  affinis  var.  erosa  Gottsche,  Hb. 
Schimper,  ded.  Baroness  Burdett  Coutts  (K). 

Honduras,  on  trunk  of  tree,  near  Sequatepeque,  Dept,  of  Comayagua, 
1050  m,  1936,  T.  G.  Yunker,  R.  F.  Dawson  and  H.  R.  Youse  (Y). 

In  connection  with  the  original  description  in  the  Synopsis  Hepati- 
carum,  L'ndenberg  and  Gotische  commented  that  Radula  affinis 
is  similar  to  both  R.  xalapensis  Nees  &  Montagne  and  R.  quadrata 
Gottsche.  They  indicated,  however,  that  it  differed  from  R.  xalapensis 
in  possessing  a  simpler  habit,  smaller  and  inflated  lobules  and  differences 
in  perianth  form.  In  comparison  with  R.  quadrata  it  also  differed  in 
possessing  a  simpler  habit,  smaller  lobules,  lobes  with  rarely  reflexed 
margins  and  in  the  yellow-brown  color.  They  added  that  the  lobule 
possessed  the  exact  form  of  that  of  R.  javanica,  although  the  habit  and 
perianth  were  different.  In  his  study  of  Mexican  liverworts  Gottsche 
included  R.  affinis  with  the  same  comments  made  earlier  in  the  Synopsis 
omitting,  however,  the  reference  to  R.  javanica.  In  this  later  account 
Gottsche  described  variety  beta  propagulifera.  The  maLerial  on  which 
this  variety  was  based  has  not  been  examined.  Presumably  it  consisted 
of  plants  in  which  the  production  of  gemmae  was  abundant. 

Radula  affinis  does  somewhat  closely  resemble  R.  quadrata  of  the 
Section  Densifoliae  and  the  similarities  and  differences  have  been  briefly 
discussed  in  connection  with  that  species  (171. 

2.  —  Radula  Korthdlsii  Stephani,  Hedwigia  23  :  133.  1884. 

Plants  light  olive-green  in  the  dried  condition  :  stems  6  cm  or  more 
in  length  and  0.17  mm  in  width,  somewhat  deeply  pigmented,  pinna- 
tely  branched,  the  branches  3-8  mm  in  length  and  0.12  mm  in  width, 
an  occasional  branch  assuming  stem-like  growth,  length  in  the  female 
plants  often  attained  by  the  repeated  production  of  fertile  innovations  : 
leaves  of  the  stem  subimbricate,  the  keel  straight  or  slightly  incurved 
and  slightly  decurrent ;  dorsal  lobe  1.2  X  1.1  mm,  ovate,  not  falcate, 
the  margin  entire,  the  apex  broadly  rounded,  the  base  free  about  one- 
half  its  length,  the  free  portion  rounded,  not  auriculate  and  extended 
across  and  beyond  the  stem,  the  line  of  attachment  slightly  curved, 
caducous  ;  ventral  lobe  0.7  x  0.5  mm,  quadrate,  the  outer  lateral  margin 
oblique  with  reference  to  the  stem,  the  apex  narrowly  rounded,  the  base 
free  about  one-half  its  length,  Lhe  free  portion  usually  somewhat  angular 
with  a  small  blunt  extension  in  the  antical  or  postical  portions,  often 
in  both,  the  line  of  attachment  curved  :  rhizoids  absent  ;  cells  of  the 
leaf-lobe  with  small  additional  deposits  of  wall  material  at  Lhe  angles  ; 
cells  of  the  lobe  margin  12  9  p,  of  the  median  portion  18  X  15  p  and  of 

the  base  24  ■  15  p;  leaves  of  the  branches  and  innovations  different, 
the  keel  often  slightly  arched,  the  carinal  area  with  a  small  mammilli¬ 
form  swelling  and  the  base  of  the  lobule  less  extended  and  less  often 
angular  :  dioicous  :  male  inflorescence  not  seen  :  female  inflorescence  ter- 


Source :  MNHN,  Paris 


EVISION  OF  THE  GENU! 


RADULA 


minal  of  the  branches,  with  one  or  two  subfloral  innovations,  in  the  case  of 
a  single  innovation  the  «  flower  »  assumes  a  lateral  position  ;  bracts 
somewhat  convergent,  the  keel  incurved  :  dorsal  lobe  0.85  x  0.65  mm, 
ovate,  the  apex  rounded,  the  base  rounded  and  extended  across  the  axis 


of  the  innovation  .  ventral  lobe  0.60  x  0.45  mm,  the  apex  narrowly 
rounded,  the  base  rounded  and  extended  somewhat  over  the  axis  of 
the  innovation  :  perianth  3.7  mm  in  length  and  0.9  mm  in  width,  narrowly 
truncate-clavate,  the  mouth  not  two-lipped,  the  margin  faintly  sinuate  : 
special  means  for  vegetative  propagation  by  caducous  lobes  of  the  leaves 
of  the  stem,  branches  and  of  the  innovations. 
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Typo  :  Hah.  Venezuela  leg.  Korthals  (Herb.  Sand.  Lac.)  leg.  Fenhler 
(Herb.  Gottsche).  Guadeloupe  leg.  1'Herminier  (Herb.  Gottsche). 

Illustrations  :  Stephan:,  Fr.,  leones  Inedit.  (50),  Nos.  74a,  74b,  74c 
and  7  Id.  These  figures  are  badly  drawn  and  misleading.  Fig.  74a,  taken 
from  the  material  collected  by  Wullschagel  in  1853  at  Para,  Surinam, 
and  preserved  in  the  herbarium  of  Vriese  under  the  name  Rndula  plecliloba, 
is  conspicuously  different  from  the  type.  The  apical  region  of  the  lobule 
shows  a  plication  which  is  not  present  in  the  plants  collected  by  Korthals. 
No.  74b,  consisting  of  a  branch  bearing  a  female  inflorescence  with  a 
single  innovation  together  with  a  drawing  of  the  cells  of  the  leaf-lobe 
was  taken  from  the  Korthals  collection.  Aside  from  the  representation 
of  the  cell  structure  with  its  characteristic  trigones,  this  figure  gives 
very  little  idea  of  the  species.  In  addition,  Stephani  included  a  tracing, 
after  Gottsche,  of  a  female  inflorescence  with  perianth  based  on  material 
collected  at  Petropolis,  Brazil,  by  F.  Diedrichsen.  The  perianth,  although 
similar,  is  shorter  than  those  in  the  Korthals  collection  and  may  well 
represent  an  immature  condition.  No.  74c,  taken  from  material  designated 
11  Brasilia  »  is  obviously  representative  of  a  different  plant.  No.  74d  is  a 
second  plate  based  upon  the  Korthals  collection  and  is  no  improvement 
over  No.  74b.  In  this  case,  Stephani  has  indicated  that  the  collection 
was  preserved  in  the  herbarium  of  Sande  Lacoste,  No.  8,  under  the 
name  «  Rad.  recubans  ?  » 

Habitat  and  distribution :  without  ecological  data ;  Venezuela. 

Venezuela,  without  definite  locality,  date  or  number,  Dr.  Korthals, 
as  R.  pollens  G.,  in  Hb.  Steph.,  TYPE,  (G). 

The  collection  made  by  Fendler  in  Venezuela  is  somewhat  similar 
to  that  made  by  Korthals  also  in  Venezuela.  Side  by  side  under  low 
magnification,  however,  these  two  plants  appear  to  be  quite  different. 
In  the  paratype  the  keel  of  the  leaf  of  the  stem  is  usually  arched,  the  lobe 
tends  to  be  broader  and  somewhat  falcate  and  the  lobule,  although  similar 
in  outline,  is  larger  in  relation  to  the  lobe.  Both  plants  exhibit  the  cadu¬ 
cous  habit.  The  second  paratype,  collected  by  PHerminier  in  Guade¬ 
loupe  and  preserved  in  the  herbarium  of  Stephani  under  the  name  R.  Kor- 
Ibalsii  bears  no  resemblance  to  the  Korthals  collection. 

It  is  obvious  that  Stephani  had  a  most  confused  conception  of  this 
species.  This  is  immediately  apparent  in  the  somewhat  extensive  note 
that  follows  his  description  in  Hedmigia  in  which  he  allies  his  species 
with  Raduln  pollens  beta  Brasiliensis  and  states  that,  in  most  cases. 
R.  Korlhalsii  appears  under  that  name  in  many  herbaria.  Mostly  such 
collections,  however,  are  examples  of  R.  Kegelii  G.  as  has  been  pointed 
out  in  the  study  of  R.  pollens  (Swartz)  Dumortier  (12.  p.  13)  published 
in  1960.  Stephani  then  takes  pains  to  distinguish  between  his  species 
and  the  typical  form  of  R.  pollens.  As  he  was  completely  unfamiliar 
with  the  Swartz  species  these  comments  are  completely  without  signi¬ 
ficance.  Furthermore,  there  are  close  to  twenty  collections  in  the  herba¬ 
rium  of  Stephani  which  bear  the  name  R.  Korlhalsii  ail  of  which  must 
be  referred  to  other  species. 
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3.  —  Radula  recubans  Taylor,  Lond.  Journ.  Bot.  5  :  376.  1846. 

Plants  olive-green  in  the  dried  condition  :  stems  5  cm  or  more  in  length 
and  0.28  mm  in  width,  deeply  pigmented  reddish-brown  in  the  older 
portions,  pinnately  branched,  the  branches  5  mm  or  more  in  length  and 
o.  lo  mm  in  width,  frequently  bearing  branches  of  the  lower  order  :  leaves 
of  the  stem  contiguous  to  subimbricate,  the  keel  usually  incurved  and 
slightly  decnrrent ;  dorsal  lobe  1.70  mm  in  breadth  and  0.95  mm  in  Lhe 
dimension  parallel  with  the  axis,  broadly  ovate,  widely  spreading,  slightly 
concave,  usually  not  falcate,  the  apex  rounded,  the  base  free  usually 
more  than  one-half  its  length,  the  free  portion  rounded,  not  auricula te 
and  extended  across  and  beyond  the  stem,  the  line  of  attachment  slightly 
oblique  ;  ventral  lobe  0.85  x  0.78  mm,  quadrate,  the  lateral  margin 
more  or  less  parallel  with  the  axis,  the  apex  narrowly  rounded,  the  base 
free  more  than  one-half  its  length,  slightly  auriculate,  the  free  portion 
rounded  and  extended  across  and  beyond  the  stem,  the  line  of  attach¬ 
ment  curved,  rhizoids  often  present  on  Lhe  somewhat  inflated  mid-carinal 
area  ;  cells  of  the  leaf-lobe  essentially  thin-walled,  occasionally  with  small 
additional  deposits  of  wall  material  at  the  angles,  cells  of  the'lobe  margin 
1  I  X  14  p,  of  the  median  portion  21  x  17  p  and  of  the  base  25  x  17  p  ; 
leaves  of  the  branches  and  innovations  somewhat  different,  the  lobe 
more  narrowly  ovate  and  often  somewhat  falcate,  the  lobule  less  broadly 
quadrate  and  the  base  less  extensive  :  dioicous :  male  inflorescence 
terminal  and  intercalary  on  the  branches,  bearing  5-12  pairs  of  bracts, 
the  bracts  densely  imbricate,  the  keel  strongly  arched  and  the  carinal 
region  strongly  inflated;  dorsal  lobe  1.00  x  0.47  mm,  widely  sprea¬ 
ding  or  the  free  blade  somewhat  infolded,  the  apex  rounded,  the  base 
rounded  and  extended  about  one-half  the  distance  across  the  axis  ; 
ventral  lobe  0.70  x  0.47  mm,  the  apex  narrowly  rounded,  the  base  exten¬ 
ded  about  one-half  the  distance  across  the  axis  :  female  inflorescence 
terminal  on  the  branches,  mostly  with  a  single  innovation  which  pushes 
the  <■  flower  »  into  a  lateral  position,  in  cases  of  the  single  innovation, 
the  flower  »  is  usually  on  the  antical  side  of  the  combined  axes,  more 
rarely  with  two  innovations,  the  innovations  fertile  ;  bracts  somewhat 
divergent,  the  keel  incurved;  dorsal  lobe  1.25  x  0.80  mm,  narrowly 
ovate,  the  apex  rounded,  the  base  rounded  and,  in  the  case  of  the  lower 
bract,  extended  over  the  axis  of  the  innovation  ;  ventral  lobe  0.78  x 
0.o5  mm,  quadrate,  the  apex  rounded,  the  base  rounded  and  extended 
oyer  the  axis  of  the  innovation  :  perianth  3  mm  in  length  and  1  mm  in 
width,  broadly  truncate-clavate,  the  mouth  shallowly  two-lipped,  the 
lips  with  a  median  sinus,  the  margin  otherwise  undulate  :  special  means 
for  vegetative  propagation  by  lobes  which  occasionally  become  caducous. 

Type  :  Hab.  Demerara.  Herb.  Grevill.  (sub  nomine  Jung.  Borganae). 

Illustrations  :  Stephani,  Fr..  leones  Inedit.  (50),  No.  84. 

Habitat  and  distribution  :  on  bark  and  associated  with  other  bryophy- 
les  ;  British  Guiana,  Venezuela  and  Brazil. 

Itriiish  Guiana.  Demerara,  without  date,  name  of  collector  or  number, 

Hb.  Greville  as  J.  Borgana,  TYPE,  in  Mb.  Tayl.  (FH),  Mitten  (NY) 
and  Steph.  (G)  ;  also  ex  Hb.  Pearson  (Hb.  Tayl.),  as  R.  recubans  Tayl. 
(BM)  and  as  R.  pollens  (BM). 
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Venezuela,  on  bark,  with  Plagiochila  sp.,  Santa  Catalina  (?),  1896 
L.  0.  Dart  (Y). 

Brazil,  without  definite  locality,  date  or  name  of  collector,  Para,  as 
/^C pollens  177  (BM) ;  near  Petropolis,  1859,  Doring,  as  R.  pollens  Nees 

Taylor  based  Radula  recubans  on  the  single  collection  from  Demerara 
which  came  to  him  from  the  herbarium  of  R.  K.  Creville  and  which  bore 
the  name  R.  Borgana.  Stephani,  in  the  fourth  volume  of  the  Species 
Hepaticarum,  extended  the  range  of  R.  recubans  to  include  Puerto  Rico, 
Venezuela  and  Brazil.  The  collections,  however,  upon  which  these  loca¬ 
lities  presumably  are  based  and  which  are  preserved  in  the  herbarium  of 
Stephani  at  Geneva,  have  been  examined  and  cannot  be  referred  to  the 
Taylor  species. 

4.  —  Radula  elegans  Stephani,  Sp.  Hep.  4  :  172.  1910. 

Plants  light  olive-green  in  the  dried  condition  :  stems  4  or  more  cm 
in  length  and  0.2  mm  in  width,  somewhat  frequently  pinnately  branched, 
the  branches  3-8  mm  in  length  and  0.1  mm  in  width,  rarely  with  branches 
of  the.  second  order:  leaves  of  the  stem  imbricate,  the  keel  straight  or 
slightly  arched  and  slightly  decurrent  ;  dorsal  lobe  1.70  x  1.05  mm, 
broadly  ovate,  somewhat  falcate,  somewhat  concave,  the  apex  broadly 
rounded,  the  base  free  about  one-half  its  length,  the  free  portion  rounded, 
not  auriculate  and  extended  across  and  beyond  the  stem,  the  line  of 
attachment  curved,  caducous  in  the  older  portions  ;  ventral  lobe  0.75  x 
0.60  mm,  quadrate,  the  apex  narrowly  rounded,  the  base  free  about 
one-half  its  length,  the  free  portion  rounded  and  extended  from  one- 
half  to  the  entire  distance  across  the  stem,  the  line  of  attachment  curved  ; 
rhizoids  frequently  present  on  a  low  outpocketing  in  the  lower  mid- 
carinal  area  ;  cells  of  the  leaf-lobe  uniformly  thin-walled  ;  cells  of  the 
lobe-margin  9x6  p.  of  the  median  portion  18  x  12  p  and  of  the  base 
27  <  18  p  :  cells  of  Lhe  margin  of  the  lobe  and  lobule  at  the  outer  limit 
of  the  keel  somewhat  heavy-walled  and  pigmented  ;  leaves  of  the  branches 
and  innovations  diderent,  the  lobe  more  narrowly  ovate,  more  strongly 
falcate  and  more  frequently  caducous  in  the  younger  portions  of  the 
plant  :  dioicous  :  male  inflorescence  terminal  and  intercalary  on  the 
branches,  bearing  3-6  pairs  of  bracts,  the  bracts  imbricate,'  the  keel 
strongly  arched  and  the  carinal  area  inllated  ;  dorsal  lobe  1.1  x  0.7  mm, 
the  free  blade  narrowly  ovate,  the  base  free  about  one-half  its  length, 
the  free  portion  not  extended  beyond  the  axis,  caducous  :  ventral  lobe 
n-'  ■'  0.3  mm,  the  apex  somewhat  broadly  rounded,  the  base  free  about 
one-half  its  length  and  the  free  portion  not  extended  beyond  the  axis  : 
.male  inflorescence  terminal  on  the  branches,  with  one  or  two  subfloral 
innovations,  in  the  case  of  a  single  innovation  the  «  flower  »  is  lateral 
m  position,  the  innovations  fertile  ;  bracts  more  or  less  divergent,  the 
keel  usually  incurved;  dorsal  lobe  1.20  x  0.55  mm,  narrowly  ovate, 
the  apex  rounded,  the  base  rounded  and  not  extended,  often  caducous; 
ventral  lobe  0.55  x  0.40  mm,  the  apex  broadly  rounded,  the  base  rounded 
and  not  extended  :  perianth  2.6  mm  in  length  and  1.1  mm  in  diameter 
in  the  widest  dimension,  somewhat  narrowed  below  the  mouth,  the  mouth 
not  two-lipped,  the  margin  crenate  ;  special  means  for  vegetative  repro- 
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Fjo.  t.  —  Kadula  elegant  Stephani.  —  A.  —  Terminal  portion  of  a  vegetative  plant, 
ventral  view,  x  18.  —  ii.  —  Leaf  of  the  stem,  dorsal  view,  x  18.  —  0.  —  Cells 
from  the  median  portion  of  the  leaf-lobe,  x  450.  1).  Branch  of  the  stem  bearing  two 
intercalary  male  inflorescences,  ventral  view,  '  IS.  —  E.  Terminal  portion  of 
a  branch  bearing  u  female  inflorescence  with  two  subfloral  innovations  and  perianth, 
ventral  view,  x  18.  —  A,  B  and  V  were  drawn  from  the  type  ;  D-frorn  the  collection 
No.  2508  and  B-from  collection  No.  2510. 
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duction  by  caducous  lobes  of  the  vegetative  leaves  ;  of  the  male  bracts 
and,  occasionally,  of  the  female  bracts. 

Type  :  Hab.  Panama.  Chirique. 

Illustrations  :  Stephani,  Fr.,  leones  Inedit.  (50),  No.  64. 

Habitat  and  distribution  :  on  soil,  bark  and  wood,  often  associated 
with  mosses ;  Mexico  and  Central  America. 

Mexico.  Matzorango  (?),  District  of  Cordoba,  Veracruz,  1901,  P.  Maury, 
as  It.  Korthalsii  St.,  in  Hb.  Steph.  (G). 

Guatemala,  on  branches  of  Bryopieris  tenuicaulis  Tayl.,  Alta  Vera 
Paz,  near  Coban,  1887,  H.  von  Turckheim  (25,  p.  229),  No.  .'5  (Y) ;  near 
sea-level,  vicinity  of  Puerto  Barrios,  1901,  V.  R.  Maxon  and  Robt.  Hay, 
PI.  of  Guat.,  No.  3075  (Y)  ;  on  mossy  tree-trunk,  vicinity  of  Secanquim, 
Alta  Vera  Paz,  550  m,  1905,  W.  R.  Maxon  and  R.  Hay.  PI.  of  Guat.. 
No.3194a  (Y) ;  in  primeval  forest,  Cubilquits,  Alta  Vera  Paz,  350  in, 
1 906,  II.  von  Turckheim,  Bryo.  hi.  Levier,  No.  5102.  in  Hb.  Steph. 
(G) ;  PI.  of  District  of  Peten,  Third  Biol.  Exped.  Carnegie  Inst,  and  Univ. 
ill  Mich..  1933,  C.  Lundell  (25,  p.  229)  :  on  tree  trunk,  Fallabon-Yaxha 
Road,  No.  2015  ;  on  bark  of  tree,  La  Libertad,  No.  2508  ;  on  wood,  La 
I.ibertad,  No.  2510  and  among  mosses  on  branch,  La  Libertad,  No.  3332, 
all  ex  Hb.  Verdoorn  (\7). 

Panama.  Chiriqui,  without  date,  Frere  Helton,  ex  Hb.  Lacouture, 
Type,  in  Hb.  Steph.  (G). 

Stephani’s  figure  of  Radula  elegant,  consisting  of  a  .short  section  of 
axis  bearing  a  single  leaf  in  ventral  view,  is  misleading  in  that  the  outline 
of  the  lobule  is  not  correct  and  the  basal  portion  is  not  sufficiently  ampliate 
to  be  characteristic  of  this  species.  The  drawing  is  inaccurate  also  with 
respect  to  the  manner  of  separation  of  the  lobe  and  lobule  at  the  outer 
limit  of  the  keel.  In  his  description,  moreover,  Stephani  made  no  mention 
of  the  thickening  and  pigmentation  of  the  cells  of  the  margins  of  Lhe  lobe 
and  lobule  immediately  beyond  the  keel.  This  character  is  also  present 
in  It.  laxiramea  St.  of  Section  3.  Dicholomae. 

5.  —  Radula  surinamensis  Stephani,  Hedwigia  23  :  136.  1884. 

Plants  olive-green  in  the  dried  condition  :  stems  3  cm  or  more  in  length 
and  0.16  mm  in  width,  somewhat  rigid,  pinnately  branched,  the  branches 
3-8  mm  in  length  and  0.11  mm  in  width,  an  occasional  branch  assuming 
stem-like  growth  :  leaves  of  the  stem  sub-imbricate,  the  keel  not  decurrent, 
mostly  straight  with  an  abrupt  outward  turn  at  the  end  ;  dorsal  lobe 
I .  I  1 .2  mm,  broadly  ovate,  falcate,  the  apex  broadly  rounded,  the 
margin  often  sinuate  and  frequently  narrowly  reflexed  and  crisped,  the 
base  free  about  one-third  its  length,  the  free  portion  rounded  and  extended 
across  the  axis,  rarely  beyond,  the  line  of  attachment  curved  at  the  ante¬ 
rior,  occasionally  caducous  :  ventral  lobe  0.8  X  0.6  mm,  quadrate,  the 
apex  narrowly  rounded  and  not  extended,  the  base  free  about  one-half 
ds  length,  the  free  portion  rounded,  not  auriculate  and  extended  one- 
half  the  distance  across  the  axis,  occasionally  more,  the  line  of  attachment 
practically  straight,  often  with  a  small  rhizoid-bearing,  mammilliform 
outpocketing  in  the  lower  mid-carinal  region  ;  cells  of  lhe  leaf-lobe  with 
uniform  walls  ;  cells  of  the  lobe-margin  14  >:  10  p.,  of  the  median  portion 
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21  x  18  (i  and  of  the  base  28  X  21  p. ;  leaves  of  the  branches  somewhat 
different,  less  imbricate,  the  lobes  more  narrowly  ovate,  often  more  fal¬ 
cate  and  more  frequently  caducous  :  dioicous  :  male  inflorescence  terminal 
and  intercalary  on  the  branches,  bearing  1-8  pairs  of  bracts,  the  bracts 


Fig.  5.  —  Radula  mrinamensis  Stephan i.  —  A.  —  Portion  of  the  main  axis,  ventral 
view,  x  18.  —  B.  —  Leaf  of  the  stem,  dorsal  view,  x  IS.  —  C.  —  Cells  from 
the  median  portion  of  the  lobe,  x  450.  — ■  D.  —  Male  inflorescence  terminal  on 
a  branch,  ventral  view,  x  18.  —  E.  —  Female  inflorescence  bearing  a  fertile  in¬ 
novation  with  female  inflorescence  and  perianth,  ventral  view,  >:  18.  ■ — -  Drawn 
from  the  Lectotype. 
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densely  imbricate,  the  keel  strongly  arched  and  the  carinal  region  strongly 
inflated  ;  dorsal  lobe  0.9  x  0.6  mm,  the  free  blade  usually  not  laterally 
extended,  the  apex  often  somewhat  rcllexed,  the  base  not  extended 
beyond  the  axis,  often  caducous ;  ventral  lobe  0.5  x  0.0  mm,  the  apex 
narrowly  rounded,  the  base  free  about  one-fourth  its  length,  the  free 
portion  extended  half  the  distance  across  the  axis  :  female  inflorescence 
terminal  on  the  branches,  with  one  or  two  subfloral  innovations  the  inno¬ 
vations  fertile,  bracts  somewhat  convergent,  the  keel  sinuate  ;  dorsal 
lobe  1.1  x  0.7  mm,  broadly  ovate,  the  apex  often  reflexed,  the  base 
rounded  and  not  extended  ;  ventral  lobe  0.6  x  0.4  mm,  the  apex  broadly 
rounded,  the  base  rounded  and  not  extended  :  perianth  0.2  mm  in  length 
and  0.8o  mm  m  width,  narrowly  truncate-clavate.  not  two-lipped,  the 
mouth  sinuate  :  asexual  reproduction  by  caducous  lobes  of  the  leaves 
of  the  branches  and  male  bracts,  more  rarely  of  the  main  axis. 

Type  :  Surinam,  leg.  ?  (Herb.  Sande-Lacoste). 

Illustrations :  Stephani,  Fr.,  leones  Inedit.  (50),  No.  232,  drawn 
from  the  collection  from  Surinam,  ex  Herb.  Sande  Lacoste,  No.  5. 

Habitat  and  distribution  :  without  ecological  data  ;  Guiana. 

Surinam,  without  definite  locality,  date  or  number,  sub  R.  pattens 
Steph-  <G-(II,97,»:  ex  Mb.  de  Vriese,  in  Hb.  Stepli.  (G- 
01 19/!),  G-011973,  G-011974)  and  (FH),  the  Lectotvpe  :  region  of  Para 
in  Hb.  Steph.  (G-011972). 

,J?Th  G"iana;  St  Jean  du  Maroni,  Route  du  Cirque  du  Serpent. 

Gov.  Rey,  No.  76  (PC)  ;  St.  .lean  du  Maroni,  Camp  de  St.  Louis 
as  It.  recubans  Taylor  (PC).  Guiana  ?.  without  definite  locality,  date, 
name  of  collector  and  number,  as  R.  pattens,  in  Hb.  William  Mitten  (NY). 

In  connection  with  the.  original  account  of  Radula  surinamensis, 
Stephani  stated  that  3-1  pairs  of  vegetative  leaves  immediately  below 
the  female  inflorescence  resemble  the  perichaetial  leaves  in  form  and 
size,  this  feature,  however,  is  not  apparent  in  his  figure  in  the  leones 
nor  is  it  to  be  found  in  the  material  preserved  under  the  name  R.  suri¬ 
namensis  m  his  herbarium.  Moreover,  no  mention  of  it  was  made  in 
im  later  description  in  the  fourth  volume  of  the  Species  Hepaticarum. 
Accessory  perichaetial  leaves  do  occur  in  the  Genus  Radula  and  have 
>een  described  and  figured  in  connection  with  a  number  of  species  of 
Section  5.  Acnlifoliae.  ' 

tinn’iTV*  S°m.e  uncertainty  with  respect  to  the  identity  of  the  collec¬ 
tion  that  may  be  regarded  as  the  type  of  Radula  surinamensis  Stephani 
n  Ins  original  account  Stephani  indicated  the  type  as  a  collection  made 

Surinam  and  obtained  by  him  from  the  herbarium  of  Sande  Lacoste 
nis  same  source  was  also  indicated  in  the  label  of  his  figure  in  the  leones. 
s  "  ,n  ,  Ial  collected  in  Surinam  and  obLained  from  the  herbarium  of 
• ",  ,'acosle  >s  preserved  in  the  herbarium  of  Sfephani  in  Geneva  nor 
p-JJ*  Sample  duPl'cate  material  from  the  Stephani  herbarium  at  the 
hlJnli  Hecrbanum-  Ihe  only  collections  that  contain  fertile  plants  are 
error  n  l|rmam,  ex  Herb,  de  Vriese  »  and  we  must  conclude  that  bv 
thl  «,i  "amerSande  Lacoste  was  substituted  for  de  Vriese.  According^ 
Lectotype^10"  fr°m  the  herbarium  of  de  Vriese  has  been  designated  the 
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6.  —  Rudulu  caldana  Angstrom,  Ofversigt  af  Kongl.  Vetensk.-Akad. 
Forhandl.  7  :  81.  1876. 

Plants  olive-green  in  the  dried  condition  :  stems  4  cm  or  more  in  lengLh 
and  0.15  mm  in  width,  somewhat  deeply  pigmented,  pinnately  branched, 
the  branches  2-6  mm  in  length  and  0.12  mm  in  width,  occasionally  with 
branches  of  the  lower  order,  an  occasional  branch  assuming  stem-like 
growth  :  leaves  of  the  stem  sub-imbricate,  the  keel  slightly  arched, 
slightly  decurrent;  dorsal  lobe  1.10  X  1.00  mm,  narrowly  ovate,  only 


slightly  concave,  slightly  falcate,  the  apex  rounded,  the  base  free  abouL 
one-half  its  length,  the  free  portion  rounded,  not  auriculate  and  extended 
one-half  to  the  entire  distance  across  the  stem,  caducous,  the  line  of 
attachment  almost  straight ;  ventral  lobe  0.5  X  0.4  mm,  quadrate,  the 
apex  slightly  extended  and  narrowed,  the  base  free  about  one-half  its 
length,  the  free  portion  rounded,  slightly  auriculate  and  extended  one- 
half  the  distance  across  the  stem,  occasionally  more,  the  line  of  attach¬ 
ment  slightly  curved  at  the  anterior  ;  rhizoids  absent ;  cells  of  the  leaf- 
lobe  more  or  less  uniformly  thin-walled ;  cells  of  the  lobe-margin 
18  x  14  p.,  of  the  median  portion  25  x  21  p  and  of  the  base  32  x  21  p  ; 
leaves  of  the  branches  essentially  like  those  of  the  stem,  the  keels  often 
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more  consistently  arched,  the  lobes  often  more  falcate  and  more  frequently 
{uilucous  :  (iioicous  :  male  inflorescence  not  seen  :  female  inflorescence 
terminal  on  the  stem  and  on  the  branches,  usually  with  two  sublloral 
innovations,  the  innovations  fertile  ;  bracts  often  somewhat  divergent, 
he  keel  incurved  and  somewhat  arched  in  the  lower  portion;  dorsal 
lobe  1 . 1  11.80  mm.  narrowly  ovate,  the  apex  rounded,  the  base  broadly 

i-nuuded  and  not  extended  ;  ventral  lobe  0.70  x  0.55  mm,  the  apex  roun¬ 
ded.  the  base  rounded  and  not  extended  :  perianth  2  mm  in  length  and 
11.80  mm  m  width,  broadly  rectangular,  truncate,  the  mouth  not  two- 
lipped  the  margin  undulate:  asexual  reproduction  by  caducous  lobes 
ol  the  leaves  of  the  stem,  branches  and  of  the  innovations. 

I  .vf>c  :  Widgren  —  without  mention  of  locality  ;  Caldas,  Brazil  is 
indicated  in  the  title  of  the  paper.  The  collection,  given  by  J.  F.  Widgren 
I"  Angstrom,  has  not  been  seen  and  this  account  is  based  largely  011  the 
collection  made  by  A.  Regnell  at  Caldas,  Brazil,  preserved  under  the 
iK'ine  Hadula  mldana  111  the  herbarium  of  Angstrom  at  the  Paleobotanical 
department,  Swedish  Museum  of  Natural  History  at  Stockholm. 

Illustrations  ;  this  species  is  not  included  in  the  leones  as  it  was  unknown 
to  Stepham  (44,  p.  153). 

Habitat  and  distribution :  without  ecological  data ;  Brazil. 

Hrazil.  Caldas,  without  date,  A.  Regnell  (25,  p.  232)  (S-PA  and  Y). 

Angstrom  s  description  of  Rndula  caldana  is  brief  and  somewhat  ina- 
<  equate  Branching  in  this  species  is  strictly  pinnale  and  not  a  dicliotomus 
on  aricatus  ».  Angstrom,  no  doubt,  described  the  dichotomous  appea- 
■  ice  111  female  plants  which  results  from  the  repeated  production  of 
"""eis  with  two  fertile,  sublloral  innovations.  Moreover,  he  failed  to 
imle  Lhe  caducous  habit  which  is  so  strongly  expressed  in  this  species, 
ms  nescuption  of  the  perianth  (colesula)  is  accurately  drawn. 

'  Hadula  longifolia  Stephani,  Sp.  Hep.  4  :  181.  1910. 

Plants  olive-green,  often  tinged  with  yellow,  in  the  dried  condition: 
"  ns  (,  cm  or  more  in  length  and  0.2  mm  in  width,  somewhat  deeply 
L  muted  nregulariy  pinnately  branched,  the  branches  3-10  mm  in 
f  !  and  width  :  leaves  of  the  stem  subimbricate,  Lhe  keel 

k,n un  arched  less  often  straight  or  slightly  incurved,  not  decurrent; 

'  ol,e  x  Ub  mm,  narrowly  ovate,  the  free  blade,  slightly 
'■ic  somewhat  falcate,  the  apex  rounded,  the  base  free  about  one- 
,  .  lcnH‘n.  tne  free  portion  rounded  and  extended  about  one-half 
;;  >s  a, ue  across  the  stem,  the  line  of  attachment  practically  straight, 
extend,., 1  v,eivtral  lo,be  ,J-/lS  x  u-53  mm,  quadrate,  the  apex  sligiiLly 
1 1’,..  .  narrowly  rounded,  the  base  free  about  one-half  its  length. 

I,  .  ,  p0+r.tl0“  roun(lt'fl  and  extended  about  one-half  the  distance  across 
1  .  m.  the  line  of  attachment  straight,  rhizoids  lacking;  cells  of  the 
me.li-in  small  trigones ;  cells  of  the  lobe-margin  8  x6|i,  of  the 

oM  L  il  i  U0IJ  9  X  ^  and  of  the  base  1 1  X  9  jx  :  leaves  of  the  branches 
Hi,.  I  .  1  S  anf  se!’ont  orc,ers  an(1  of  the  innovations  somewhat  different. 
lo|„, |p  a‘Tbe(l-  >he  carinal  area  often  narrowly  inflated  and  the 

brmriiBc  k  am,l)bate  :  dioicous  :  male  inflorescence  intercalary  on  the 
•  leanng  3-6  pairs  of  bracts,  the  bracts  somewhat  more  imbri- 
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the  median  portion  of  the  leaf-lobe,  x  450.  —  It.  —  Branch  of  the  first  order 
ventral  view,  x  18.  —  E.  — ■  Female  inflorescence  terminal  on  a  branch,  ventra 
view,  x  18.  —  F.  —  Male  inflorescence  intercalary  on  a  branch,  ventral  view 
x  18.  —  0.  —  Female  inflorescence  with  perianth,  ventral  view,  x  18.  —  A 
B.  I>  and  E  were  drawn  from  the  lectotype,  F  from  the  Brace  collection,  No.  0881 
and  G  from  the  Stewart  collection.  No.  1290. 
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cate  than  the  vegetative  leaves,  the  keel  strongly  arched  and  the  carinal 
area  strongly  inflated  ;  dorsal  lobe  0.47  x  0.31  mm,  the  free  blade  late¬ 
rally  extended,  ovate,  the  base  free  about  one-third  its  length,  the  free 
portion  extended  one-half  the  distance  across  the  axis  or  less,  often  cadu¬ 
cous  ;  ventral  lobe  0.54  x  0.36  mm,  the  apex  narrowly  rounded,  the 
base  free  usually  less  than  one-lialf  its  length,  rounded  and  extended 
one-half  the  distance  across  the  axis,  rarely  more  :  female  inflorescence 
terminal  on  the  stem  and  on  the  branches,  usually  with  two  subfloral 
innovations,  more  rarely  with  a  single  innovation,  in  which  case,  the 
"  llower  »  is  lateral,  the  innovations  fertile  ;  bracts  somewhat  divergent, 
the  keel  incurved  :  dorsal  lobe  1 .4  x  0.7  mm,  the  free  blade  narrowly 
obovate,  the  base  rounded  and  not  extended,  caducous  ;  ventral  lobe 
0.85  X  0.51  mm,  the  apex  rounded  and  the  base  somewhat  rounded  and 
not  extended  :  perianth  3.8  mm  in  length  and  0.93  mm  in  width  in  the 
central  region,  somewhat  contracted  at  the  free  end,  the  mouth  shallowly 
two-lipped  and  the  lips  usually  bilobed  :  asexual  reproduction  by  the 
caducous  lobes  of  the  vegetative  leaves  and  of  the  bracts. 

Type  :  Hab.  Guadeloupe. 

Illustrations  :  Stephani,  Fr.,  leones  Inedit.  (50),  No.  77. 

Habitat  and  distribution  :  growing  in  mats  on  banks  and  on  bark, 
often  associated  with  other  brvophytes ;  Bahamas,  Cuba,  Jamaica. 
Dominican  Republic,  Puerto  Rico,  Guadeloupe,  Dominica,  Netherlands 
Guiana  (Surinam)  and  Galapagos  Islands  (V). 

Bahamas,  without  definite  locality  or  date,  J.  I.  Northrop  (25,  p.  226). 
ex  Hb.  L.  M.  Underwood,  No.  349,  in  Hb.  Yale  Univ.  as  R.  australis 
A ust ;  on  tree  trunk  in  coppice,  Andros,  Nicholl’s  Town  and  vicinity, 
1907,  L.  .J.  K.  Brace  (25,  p.  226),  N.  Y.  Bot.  Garcl.,  Field  Mus.  Nal. 
Hist.  Expl.  Bahamas,  No.  6880,  as  /(.  australis  Aust.,  in  Hb.  Yale  Univ., 
without  definite  locality,  as  R.  pattens.  No.  153,  Coll.  15/10/77,  W.  Brace, 
Comm.  7/78,  in  Hb.  Kew. 

Cuba,  vicinity  of  San  Diego  de  los  Banos,  Prow  Pinar  del  Rio,  1915. 
Brother  Leon  (25,  p.  226),  PI.  of  Cuba,  No.  5232b.  in  Hb.  Yale  Univ.  as 
Ii.  australis  Aust.  ;  Loma  la  Gloria,  Bahao  Mts.,  Santa  Clara,  1918,  Bro. 
Leon  and  Pre.  M.  Roca,  PI.  of  Cuba,  No  8341,  in  Hb.  Yale  Univ.  as 
R.  australis  Aust. 

Jamaica,  on  banks,  near  Bath,  1903,  A.  W.  Evans,  No.  335,  in  Hb. 

5  ale  Univ.  as  R.  australis  Aust. 

Dominican  Republic,  without  definite  locality  or  date,  Baron  H.  F.  A. 
Eggers  (25,  p.  225),  No.  43,  the  paratype  of  R.  Iiggersiana  St.,  ex  Hb. 
Jack  in  Hb.  Steph.  (G.). 

Puerto  Rico,  on  rock,  Cayey,  1903,  A.  W.  Evans,  No.  89,  in  Hb.  Yale 
I  niv.  as  R.  australis  Aust.  ;  on  log  in  mountain  forest,  Indiera  Fria, 
near  Maricao,  430-800  ft.,  1915,  N.  L.  Britton  et  al.  (25,  p.  227),  N. 

5  .  Bot.  Gard.  Expl.  of  Puerto  Rico,  No.  4439,  in  Hb.  Yale  Univ.  as  R.  aus¬ 
tralis  Aust. 

Guadeloupe,  without  definite  locality  or  date,  Pere  A.  Duss  (25,  p. 

No.  128,  the  Lectotype,  in  Hb.  Steph.  (G.). 

Dominica,  without  definite  locality  or  date,  Elliott,  No.  2235,  as 
R.  australis  Aust.,  inter  R.  reflexa  G.,  in  Hb.  N.  Y.  Bot  Gard. 
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Surinam.  Netherlands  Guiana,  without  definite  locality,  1889,  Durtn- 
ger,  as  R.  Korthalsii  St.,  No.  112,  in  Hb.  Steph.  (G). 

West  Indies,  comm.  Gottsche,  as  R.  Kotthalsii  St.,  in  Hb.  Steph.  (G) 
and  as  R.  pollens  var.  brasi  liens  is,  in  Hb.  Jack  (G). 

Galapagos  Islands,  without  definite  locality,  Alban  Stewart,  Cal. 
Acad.  Sci.,  Expcd.  Galapagos  Is.,  1905-6,  No.  1290  (Y). 

In  his  original  description  of  Radula  longifolia,  Stephan:  indicated 
Guadeloupe  as  the  locality  of  the  collection  on  which  he  based  this  species 
but  without  further  identification.  In  his  unpublished  leones  (50),  however, 
he  included  a  figure  of  R.  longifolia  consisting  of  a  section  of  axis  bearing 
a  single  leaf  based  on  material  collected  by  Pere  Duss  (No.  128)  in  Guade¬ 
loupe.  This  collection,  accordingly,  is  designated  the  lectotype.  A  col¬ 
lection  from  Guadeloupe  bearing  this  same  number,  however,  was  iden¬ 
tified  earlier  as  R.  decora  G.  by  Duss  in  his  account  of  the  cryptogamic 
flora  of  the  French  Antilles  in  1904.  If  this  is  the  same  collection  as  the 
lectotype  of  R.  longifolia,  it  bears  no  resemblance  to  the  Gottsche 
species.  , 

The  collection  from  the  Galapagos  Islands  included  in  the  list  of  cited 
examples  is  identical  to  the  Guadeloupe  collection  in  its  vegetative 
features.  Although  the  male  inflorescence  of  the  Galapagos  material 
is  in  complete  agreement  with  the  lectotype,  the  female  bracts  are  slightly 
more  divergent.  No  comparison  with  respect  to  the  perianth  is  possible 
as  none  of  the  other  collections  include  fruiting  plants.  The  inclusion 
of  an  example  so  far  removed  from  a  somewhat  restricted  range  of  distri¬ 
bution  is  questionable.  The  Galapagos  material,  however,  at  the  present 
time  and  in  the  absence  of  fruiting  material  in  the  Caribbean  collections 
for  comparison,  is  so  strikingly  similar  Lo  the  lectotype  that  it  has  been 
provisionally  included  in  this  account. 

8.  —  Radula  arnazonica  Spruce,  Hep.  Amaz.  et  And.  321.  1885. 

Radula  arnazonica  var.  Negrensis  Spruce,  Hep.  Amaz.  et  And. 
322.  1885. 

Radula  arnazonica  var.  Campanensis  Spruce,  Hep.  Amaz.  et 
And.  322.  1885. 

Plants  dark  olive-green  in  the  dried  condition  :  stems  5  cm  or  more 
in  length  and  0.31  mm  in  width,  deeply  pigmented  in  dark  reddish- 
brown,  somewhat  regularly  and  frequently  pinnately  branched,  the 
branches  5-10  mm  in  length  and  0.  16  mm  in  width,  occasionally  bearing 
branches  of  the  lower  order  :  leaves  contiguous  to  subimbricate,  widely 
spreading, somewhat  decurrent,  the  keel  mostly  incurved  :  dorsal  lobe 
1.5  X  1.2  mm,  somewhat  narrowly  ovate,  very  slightly  concave,  the 
margin  entire,  the  apex  broadly  rounded,  the  base  free  about  one-half 
its  length,  the  free  portion  rounded,  not  auriculate  and  extended  across 
and  to  some  distance  beyond  the  stem,  the  line  of  attachment  curved 
at  the  anterior  :  ventral  lobe  0.70  x  0.55  mm.,  quadrate,  the  apex  nar 
rowly  rounded,  the  base  free  about  one-half  its  length,  the  free  portion 
rounded,  not  auriculate  and  extended  usually  about  one-half  the  distance 
across  the  axis,  the  line  of  attachment  curved  at  the  anterior;  cells  of 
the  leaf-lobe  with  uniformly  thickened  walls ;  cells  of  the  margin  1  I  ■ 


Source :  MNHN,  Paris 
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lip.,  of  the  median  portion  25  x  17  p.  and  of  the  base  30  x  18  p. ;  leaves 
of  the  branches  and  innovations  similar,  the  lobe  often  somewhat  falcate  : 
dioicous  :  male  inflorescence  intercalary  on  the  stem  and  on  the  branches, 
bearing  4-6  pairs  of  bracts,  the  bracts  densely  imbricate,  the  carinal 


at  San  Carlos  dal  Rio  Negro. 


region  saccate  and  the  keel  strongly  arched  ;  dorsal  lobe  1 .2  X  0.7  mm. 
the  apex  broadly  rounded,  the  base  free  less  than  one-half  its  length, 
shallowly  rounded  and  extended  about  one-half  the  distance  across  the 
axis  ;  ventral  lobe  0.6  x  0.4  mm,  the  apex  rounded,  the  base  free  about 


one-half  its  length,  the  free  portion  rounded  and  extended  about  one- 
half  the  distance  across  the  axis  ;  female  inflorescence  terminal  on  the 
stem  and  on  the  branches,  with  one  or  two  Subfloral  innovations,  the 
innovations  fertile  ;  the  bracts  somewhat  divergent.,  the  keel  incurved  ; 
dorsal  lobe  1.3  x  0.6  mm,  narrowly  ovale,  the  base  rounded  and  not 
extended  ;  ventral  lobe  O.li  x  0.1  mm,  sub-quadrate,  the  apex  narrowly 
rounded,  the  base  rounded  and,  in  the  case  of  the  lower  bract,  often 
extended  to  the  innovation:  perianth  3.1  mm  in  length  and  1.0  mm 
in  width,  somewhat  linear  in  outline,  the  mouth  shallowly  two-lipped, 
the  lips  coarsely  and  irregularly  crenate  :  vegetative  propagation  presu¬ 
mably  by  the  lobes  of  the  leaves  of  the  branches  and  of  the  innovations 
which  appear  to  be  caducous. 

Type  :  Hab.  per  sylvam  Amazonicam  ad  arbores  saxaque  frequens. 
Caripi,  prope  Para,  ad  rapes  maritimas.  San  Carlos,  aliisque  locis  secus 
fl.  Negro,  in  cortice.  Ad  fl.  Orinoco  supra  cataractas,  in  cortice. 

Illustrations  :  Stephani,  Fr.,  leones  Inedit.  (50),  No.  136. 

Habitat  and  distribution  :  on  the  bark  of  trees  and  on  stones  ;  through¬ 
out  the  Amazon  \  alley  from  the  mouth  of  the  Amazon  to  the  cataracts 
°1  the  Orinoco  on  the  north  and,  on  the  southwest,  in  the  Peruvian  Andes 
to  an  elevation  of  about  4000  ft. 

Venezuela,  on  bark,  San  Carlos,  Rio  Negro,  without  date.  R.  Spruce 
Hie  type  of  var.  iXegrensis  Spruce,  ex  I  II;.  Spruce  (Manch),  in  Hb.  Kew 
and  Boissier  (G). 

Brazil.  Para  and  Caripi,  without  date.  R.  Spruce,  the  Type,  ex  Hb. 
Spruce  (K,  G  and  Y). 

Colombia,  on  bark,  1200  in,  Mt.  Campana,  without  date,  R.  Spruce, 
the  type  of  var.  Campanensis  Spruce,  in  Mb.  Spruce  (Manch)  and  as 
R.  Campanensis  Spruce,  ex  Hb.  Spruce  (K  and  BM). 

In  his  account  of  Radulti  amazonica ,  in  addition  to  the  typical  form. 
Spruce  recognized  two  varieties  var.  Xegrensis  and  var.  Campanensis. 

1  he  first  of  these  he  described  as  differing  from  the  typical  form  princi¬ 
pally  in  its  larger  size.  Several  samples  of  the  collection  upon  which  var. 

A egrensis  was  based  have  been  examined.  These  plants  are  somewhat 
larger  buL  appear  to  be  merely  more  vigorous  examples  w'hich  cannot 
otherwise  be  separated  by  any  significant  varietal  character  from  the 
typical  form  of  R.  amazonica.  Several  samples  of  the  type  collection 
°l  |  va'iety  Campanensis.  originally  from  the  herbarium  of  Spruce 
and  preserved  at  Kew  Gardens  and  in  the  British  Museum  under  the 
name  Radula  Campanensis  Spruce,  have  also  examined  and  again  these 
plants  appear  to  lack  any  characters  by  w'hich  they  may  be  set  apart 
as  a  \ariety.  In  the  case  of  var.  Campanensis  Spruce  admitted  that  the 
only  significant  dillerence  was  in  the  «  whitish  »  coloration  of  the  periant  hs 
m  the  variety  as  apposed  to  the  more  golden  cast  of  the  involucral  struc¬ 
ture  ol  the  typical  form.  The  samples  of  the  Mt.  Campana  collection, 
however,  contain  numerous  perianths  and,  in  no  case,  has  a  «  whitish  » 
coloration  been  observed. 

Spruce  allied  Radula  amazonica  to  his  R.  riparia  of  the  Peruvian 
Andes.  1  le  stated,  however,  that  R.  riparia  always  occurs  on  moist  rocks 
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and  not  on  bark  as  is  characteristic  of  R.  amazonica.  In  addition  to  this 
habitat  difference,  the  two  species  are  readily  distinguishable  by  somewhat 
structural  characters.  In  R.  riparia  the  lobule  is  smaller  in  relation  to 
the  lobe,  the  male  inflorescence  may  bear  as  many  as  thirty  pairs  of 
bracts  and  the  perianth  is  somewhat  narrowly  funnel-shaped  (clavata 
vel  anguste  infundibuliformia). 

f).  —  Radula  striata  Mitten,  ex  Stephani,  Hedwigia  23  :  155.  1884. 

Plants  olive-green  in  the  dried  condition  :  stems  3  cm  or  more  in 
length  and  0.2  mm  in  width,  irregularly  pinnately  branched,  the  branches 
2-10  mm  in  length  and  0.16  mm  in  width  :  leaves  of  the  stem  widely 
spreading,  imbricate,  the  keels  short,  incurved  and  slightly  decurrent ; 
dorsal  lobe  0.75  x  0.55  mm,  ovale,  occasionally  slightly  falcate,  the 
apex  usually  broadly  rounded,  the  base  free  about  one-half  its  length, 
the  free  portion  extended  across  the  stem,  occasionally  somewhat  beyond, 
the  line  of  attachment  curved  ;  ventral  lobe  0.4  x  0.3  mm,  quadrate, 
the  apex  usually  somewhat  prolonged  into  a  blunt  tip,  the  base  free 
about  one-half  to  three-fourths  its  length,  the  free  portion  rounded, 
slightly  auriculate,  and  extended  three-fourths  to  the  entire  distance 
across  the  stem,  occasionally  beyond,  the  line  of  attachment  curved  ; 
rhizoids  occasionally  present ;  cells  of  the  leaf-lobe  usually  with  conspi¬ 
cuous  trigones  ;  cells  of  the  lobe-margin  15  x  12  p,  of  the  median  portion 
15  x  15  p  and  of  the  base  20  x  18  p  :  leaves  of  the  branches  and  of  the 
subfloral  innovations  slightly  different  from  those  of  the  stem,  often 
somewhat  densifoliate,  the  apex  of  the  lobule  frequently  reflexed  and 
the  free  basal  portion  frequently  relatively  larger,  irregular  in  outline 
and  extended  beyond  the  axis,  in  the  leaves  of  the  branches  of  the  second 
order  and  of  the  innovations  the  keels  are  often  somewhat  arched  : 
heteroieous  :  male  inflorescence  intercalary  on  the  branches  and  on  the 
sub  floral  innovations,  bearing  one  or  a  pair  of  bracts,  the  bracts  somewhat 
larger  than  the  vegetative  leaves,  the  keels  strongly  arched  and  the 
carinal  regions  strongly  inflated  ;  dorsal  lobe  0.8  x  6.7  mm,  the  apex 
rounded,  the  base  free  about  one-third  its  length,  the  free  portion  rounded 
and  extended  across  and  beyond  the  axis,  the  line  of  attachment  curved  ; 
ventral  lobe  0.65  X  0.30  mm,  the  apex  somewhat  prolonged  and  bluntly 
angled,  the  base  free  about  one-third  its  length,  the  free  portion  rounded 
and  extended  half  the  distance  across  the  axis  :  female  inflorescence 
terminal  on  the  branches,  usually  with  two  innovations,  occasionally 
with  a  single  innovation,  in  which  case  the  «  flower  »  assumes  a  lateral 
position,  the  innovations  fertile  ;  bracts  unequal,  the  lower  bract  usually 
somewhat  smaller,  the  keels  incurved  ;  dorsal  lobe  0.85  X  0.60  mm, 
the  apex  rounded,  the  base  rounded  and  extended  somewhat  over  the 
axis  of  the  innovation  ;  ventral  lobe  0.60  x  0.35  mm,  the  apex  blunt, 
the  base  broadly  rounded  and  extended  one-fourth  to  one-half  the  dis¬ 
tance  across  the  innovation  :  perianth  3  mm  in  length  and  0.95  mm 
in  width,  the  lateral  margins  parallel,  with  numerous.somewhat  irregular, 
longitudinal  striae  in  the  form  of  low  ridges,  the  mouth  conspicuously 
two-lipped;  the  lips  obscurely  repand  :  special  means  for  vegetative  repro¬ 
duction  lacking. 

Type  :  Port  Otway,  Fuegia,  leg.  Cummingham.  (Hb.  Mitten.), 


Source :  MNHN,  Paris 
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Illustrations  :  Stephan i,  Fr.,  leones  Inedit.  (50),  No.  43  —  incorrectly 
labelled  «  Radula  stricta  Mitten  ». 

Habitat  and  distribution  :  without  ecological  data  ;  Southern  Chile. 
Chile.  Volcan  d’Osorno,  Sainthill,  ex  Hb.  Mitten  (NY)  ;  Port  Otway, 
1868,  Cummingham,  No.  189,  the  Type,  ex  Hb.  Steph.  (G)  and  Hb. 
Mitten  (NY). 


from  the  median  portion  of  the  leaf-lobe,  x  450.  —  D.  —  Male  inflorescence,  ven¬ 
tral  view,  x  IS.  —  A,  B  and  0  were  drawn  from  the  type  —  11  from  the  Saint-hill 
collection. 


In  his  original  account  of  Radula  slriula  Mitten,  Stephani  uses  the 
word  «  striata  »  in  connection  with  the  perianth.  In  his  later  account 
in  the  Species  Hepaticarum,  however,  he  omits  this  detail  and,  in  a 
comment  which  follows  the  description,  questions  the  appropriateness 
of  Mitten’s  selection  of  the  specific  epithet  and  states  that  the  perianth 
is  «  glatt  und  ganz  normal  ».  In  both  accounts  Stephani  presents  the 
species  as  dioicoils  but  omits  any  mention  of  the  male  inflorescence. 


Source :  MNHN,  Paris 
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The  male  in  florescence  in  this  species  is  most  unusual  for  the  genus  and 
apparently  was  overlooked  completely  by  Stephani  in  his  own  sample 
of  the  type  now  preserved  at  Geneva.  The  sample  of  Cummigham's  col¬ 
lection  (Port  Otway,  April  16,  1868,  No.  189),  preserved  in  the  herbarium 
of  Kew  Gardens  is  an  example  of  Radula  microloba  G.  This  collection 
consists  entirely  of  male  plants  bearing  male  inflorescences  characte¬ 
ristic  of  R.  microloba  G. 

10.  —  Radula  Jamesoni  Taylor,  Lond.  Jour.  Bot.  5  :  375.  1816. 

Radula  Sprucei  Stephani,  Sp.  Hep.  6  :  515.  1924. 

Plants  olive-green  in  the  dried  condition  :  stems  10  cm  or  more  in  length 
and  0.4  mm  in  width,  deeply  pigmented,  somewhat  irregularly  and  often 
infrequently  pinnatelly  branched,  the  branches  5-12  mm.  in  length  and 
0.2  mm  in  width  :  leaves  of  the  stem  contiguous  to  subimbricate,  the 
keel  incurved,  occasionally  slightly  arched  in  the  center  and  somewhat 
decurrent  ;  dorsal  lobe  2.4  x  2.2  mm,  ovate,  flat,  falcate,  the  margin 
often  somewhat  undulate,  the  base  free  about  one-third  its  length,  the  free 
portion  rounded,  usually  not  auriculate  and  extended  from  one-half  to  the 
entire  distance  across  the  stem,  occasionally  beyond,  the  line  of  attach¬ 
ment  curved  at  the  anterior  ;  ventral  lobe  0.9  X  0.7  mm,  quadrate,  the 
apex  bluntly  angled  and  frequently  turned  toward  the  dorsal  lobe,  the 
base  free  one-third  its  length,  the  free  portion  rounded,  not  auriculate 
and  extended  usually  not  more  than  one-lialf  the  distance  across  the  stem, 
I  he  line  of  attachment  curved  at  the  anterior,  occasionally  with  a  small, 
rhizoid-bearing,  mammilliform  inflation  in  the  mid-carinal  area  ;  cells  of 
the  leaf-lobe  uniformly  thin-walled;  cells  of  the  lobe-margin  10  X  8  p, 
of  the  median  portion  22  x  17  p.  and  of  the  base  30  X  27  p. ;  leaves  of  the 
branches  and  innovations  essentially  like  those  of  the  stem  :  dioicous  : 
male  inflorescence  terminal  on  short  branches,  bearing  2-5  pairs  of  bracts, 
the  bracts  densely  imbricate,  the  keel  strongly  arched  and  the  carinal 
area  strongly  inflated  ;  dorsal  lobe  1.0  x  0.7  mm,  the  free  lobe  ovate, 
laterally  extended,  the  base  rounded  and  extended  across  the  axis  ; 
ventral  lobe  0.6  X  0.3  mm,  the  apex  somewhat  narrowly  rounded,  the 
base  free  one-fourth  its  length,  the  free  portion  rounded  and  extended 
one-half  the  distance  across  the  axis  or  less  :  female  inflorescence  terminal 
on  a  branch,  with  one  or  two  sub  floral  innovations,  in  the  case  of  a  single 
innovation  the  «  flower  »  assumes  a  lateral  position  and  the  innovation 
branch-like  growth,  fertile  innovations  not  observed :  female  bracts 
more  or  less  convergent,  the  keel  incurved  ;  dorsal  lobe  1.6  X  1.2  mm. 
l  he  margin  often  somewhat  undulate,  the  apex  rounded,  the  base  rounded 
and  extended  partially  over  the  axis  of  the  innovation  ;  ventral  lobe 
9.95  x  0.65  mm,  the  apex  narrowly  rounded,  the  base  rounded  and, 
in  the  case  of  the  lower  bract,  extended  partially  over  the  axis  of  the 
innovation  :  perianth  4  mm  in  length  and  0.85  mm  in  width  in  the 
upper  part,  Lhe  mouth  not  two-lipped,  ofLen  with  delicate  longitudinal 
striae  toward  the  base  :  special  means  for  vegetative  propagation  lac¬ 
king. 

Type  :  woods  on  Pichincha  ;  Prof.  W.  Jameson,  n.  335.  Hook.  Herb. 

Illustrations  :  Stephani,  Fr.,  leones  Inedit.  (50).  No.  72,  Type  and 
No.  96,  as  Radula  Sprucei  Stephani. 


Source :  MNHN,  Paris 


Source :  MNHN,  Paris 


Habitat  and  distribution  :  at  high  altitudes  ;  collections  from  Colombia, 
Ecuador  and  Bolivia. 

Colombia.  Bogota,  Weir,  as  R.  pollens  in  Mb.  Wm.  Mitten  (NY)  ; 
without  definite  locality,  date  or  number,  Jameson  (BM)  ;  without 
definite  locality,  1912,  Irmscher,  No.  26,  the  type  of  R.  Sprucei  St., 
in  lib.  Steph.  (G). 

Ecuador.  —  Pichincha,  Andes  Quitenses,  Type,  without  date,  Hep. 
Sprue.,  Amaz.  et  And.  (K  and  Y)  ;  Quito,  without  date,  W.  Jameson, 
in  Hb.  Mitten  (NY  and  K)  and  Quito,  1951,  W.  Jameson,  in  Hb.  Boissier 
(G),  as  R.  pollens  Nees. 

Bolivia.  —  Incorral,  1908,  Th.  Herzog  (25  p.  233),  No.  5995,  in  Hb. 
Steph.  (G)  and  «  South  America,  Jameson  » (BM). 

The  plants  upon  which  Stephan i  based  Raduln  Sprucei  differ  only 
slightly  from  those  collected  by  Jameson  and  described  by  William 
Taylor  under  the  name  R.  Jamesoni.  In  «  R.  Sprucei  »  the  leaves  are 
slightly  more  imbricate,  the  free  basal  portion  of  the  lobe  of  the  leaf 
of  Lhe  stem  is  auriculate  and  more  extended  and  the  female  bracts  are 
less  convergent.  Unfortunately  the  perianth  of  the  Irmscher  collection 
is  not  known  and  no  comparison  can  be  made  with  respect  to  that  struc- 
ture.  Except  for  the  somewhat  minor  differences  noted  above,  this 
plant  is  strikingly  similar  to  R.  Jamesoni.  Our  knowledge  of  R.  Jamesoni, 
moreover,  is  based  on  relatively  few  and  somewhat  meager  collections 
which  probably  provide  a  somewhat  incomplete  understanding  of  the 
variations  wich  may  occur  within  this  species  and  it  seems  quite  possible 
that  the  differences  exhibited  in  the  Irmscher  plant  may  well  come 
within  the  range  of  such  natural  variations. 

11.  —  Radula  frondesccns  Stephani,  Sp.  Hep.  4  :  181.  1910. 

Plants  dull  golden-green  in  the  dried  condition  :  stems  8  cm  or  more 
in  length  and  0.4  mm  in  width,  rigid,  more  deeply  pigmented  than  the 
leaves,  the  surface  somewhat  glistening,  densely  pinnately  branched,  with 
numerous  branches  of  stem-like  growth  :  leaves  of  the  stem  imbricate, 
lhe  keel  incurved  and  somewhat  decurrent ;  dorsal  lobe  2.75  x  1.00  mm, 
broadly  ovate,  somewhat  falcate,  the  apex  rounded,  the  base  free  about 
one-half  its  length,  the  free  portion  rounded,  auriculate  and  extended 
across  and  beyond  the  stem,  the  line  of  attachment  curved  ;  ventral 
lobe  0.90  x  0.75  mm.,  subquadrate,  the  apex  narrowly  rounded,  the 
base  free  about  one-half  its  length,  the  free  portion  rounded,  auriculate 
and  extended  one-half  to  the  entire  distance  across  the  stem,  the  line 
of  attachment  curved  ;  rhizoids  absent  :  cells  of  the  leaf-lobe  uniformly 
thin-walled  ;  cells  of  the  lobe  margin  12  x  9  p.,  of  the  median  portion 
18  15  p.  and  of  the  base  33  x  23  p. ;  leaves  of  the  branches  of  Lhe  first 

order  essentially  like  those  of  the  stem,  of  the  branches  of  the  second 
order  different,  markedly  smaller  and  the  keel  usually  somewhat  arched  : 
dioicous  :  male  inflorescence  terminal  and  intercalary  on  the  branches 
of  the  first  and  second  orders,  bearing  2-G  pairs  of  bracts,  the  bracts 
densely  imbricate,  lhe  keel  strongly  arched  and  the  carinal  region  strongly 
in  Hated  ;  dorsal  lobe  0.7  X  0.5  mm,  the  apex  broadly  rounded,  the 
base  free  about  one-third  its  length,  the  free  portion  extended  across 
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the  axis,  not  beyond  ;  ventral  lobe  0.55  X  0.35  mm,  the  apex  narrowly 
rounded,  the  base  free  about  one-third  its  length,  the  free  portion  ex¬ 
tended  usually  about  three-fourths  the  distance  across  the  axis  :  female 
inflorescence  terminal  on  the  branches  of  the  first  and  second  orders, 


Source :  MNHN,  Paris  t 
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usually  with  a  single  innovation,  more  rarely  with  two,  the  innovations 
not  fertile  ;  bracts  somewhat  convergent,  the  keel  incurved ;  dorsal 
lobe  1.35  <  0.85  mm,  the  apex  broadly  rounded,  the  base  broadly 
rounded  and,  in  the  case  of  the  lower  bract,  extended  across  the  axis 
<>f  the  innovation  ;  ventral  lobe  0.7  x  0.1  mm,  the  apex  narrowly  roun¬ 
ded,  the  base  rounded  and,  in  the  case  of  the  lower  bract,  extended 
one-half  the  distance  across  the  innovation,  occasionally  more  :  perianth 
3.75  mm  in  length  and  1  mm  in  width  at  the  mouth,  gradually 
increasing  from  a  slender  base,  terete  below,  battened  above,  the  mouth 
not  two-lipped,  the  margin  somewhat  repand  :  special  means  for  vege¬ 
tative  propagation  lacking. 

Type  :  Hab.  Peruvia,  Sandia,  3000  m. 

Illustrations  :  Stephani,  Fr.,  leones  Inedit.  (50),  No.  67. 

Habitat  and  distribution  :  at  high  altitude  :  Peru. 

Peru.  Sandia,  1902,  A.  Weuerbauer  (25,  p.  233),  Type,  in  Hb. 
Steph.  (G). 

12.  —  Radii  la  conferla  Lindenberg  &  Gottsche,  G.  L.  N.  Syn.  Hep. 

729.  1847. 

Plants  golden-brown  tinged  with  green  in  the  dried  condition  :  stems 
2  cm  or  more  in  length  and  0.15  mm  in  width,  pinnately  branched, 
the  branches  2-5  mm  in  length  and  0.11  mm  in  width  :  leaves  of  the 
stem  imbricate  (conferla),  the  keel  incurved,  occasionally  slightly  arched 
in  the  center  due  to  an  inflation  in  the  lower  carinal  area,  not  decurrent ; 
dorsal  lobe  1.20  X  0.75  mm,  ovate,  deeply  concave,  the  margin  narrowly 
Hanged,  somewhat  strongly  falcate,  the  apex  rounded  and  frequently 
infolded,  the  base  free  two-thirds  its  length,  the  free  portion  rounded 
and  extended  across  and  somewhat  beyond  the  stem,  the  line  of  attach¬ 
ment  oblique  ;  ventral  lobe  0.50  X  0.35  mm,  quadrate,  the  apex  narrowly 
rounded,  the  base  free  one-half  its  length  or  more,  the  free  portion  rounded, 
occasionally  somewhat  angular  and  extended  usually  about  one-half 
the  distance  across  the  stem,  the  line  of  attachment  curved  ;  rhizoids 
often  present  on  a  small  outpocketing  in  the  lower  mid-carinal  area  ; 
cells  of  the  leaf-lobe  usually  uniformly  thin-walled,  minutely  convex 
on  the  outer  surface  ;  cells  of  the  lobe-margin  10  x  7  p,  of  the  median 
portion  17  x  15  p  and  of  the  base  23  X  17  p;  leaves  of  the  branches 
and  subfloral  innovation  different,  the  lirstformed  leaves  of  the  bran¬ 
ches  often  of  reduced  size,  the  later-formed  leaves  more  densely  imbricate 
than  those  of  the  stem,  more  deeply  concave,  the  lobes  generally  more 
falcate,  the  keels  more  conspicuously  incurved  and  the  lobules  larger 
in  relation  to  the  lobes,  more  elongate,  the  apex  more  broadly  rounded 
and  less  quadrate  in  outline  :  dioicous  :  male  inflorescence  not  seen  : 
leniale  inflorescence  terminal  on  the  branches,  with  one  or  two  subfloral 
innovations,  rarely  with  none,  the  innovations  fertile  ;  bracts  widely 
divergent,  the  keel  incurved  ;  dorsal  lobe  1.3  X  0.7  mm,  narrowly 
"'ate,  strongly  concave,  the  apex  rounded  and  often  infolded,  the  base 
rounded  and,  in  the  case  of  the  lower  bract,  extended  somewhat  over 
Ihe  axis  of  the  innovation  ;  ventral  lobe  0.7  X  0.4  mm,  the  apex  roun¬ 
ded,  occasionally  with  a  longitudinal  plication  which  gives  the  appea¬ 
rance  of  a  shallow  cleft,  the  base  rounded  and,  in  the  case  of  the  lower 
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bracl,  extended  somewhat  over  the  axis  of  the  innovation  :  perianth  not 
seen  ;  special  means  for  vegetative  reproduction  lacking. 

Type  :  Habitat  in  terris  Mexicanis  prope  Mirador.  (Liebman.). 

Illustrations  :  Stephani,  Fr„  leones  Inedit.  (50),  No.  159. 

Habitat  and  distribution  :  known  only  from  the  type  thaL  was  collected 
at  3000  feet  elevation,  without  additional  ecological  data  :  Mexico. 

Mexico.  3000  ft.,  Mirador,  1813,  F.  M.  Liebmann  (25,  p.  229),  No.  332, 
the  Type,  in  Mb.  Steph.  (G),  in  Hb.  Gottsche  (B)  and  in  Hb.  Linden- 
berg  (W). 

The  description  of  Rudula  conferla,  published  in  the  Supplementum 
of  the  Synopsis  Hepaticarum,  1817,  is  a  brief  diagnosis  presenting  only 
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Fig.  12.  —  Radula  conferta  L.  As  0.  —  A.  —  Terminal  portion  of  a  branch  bearing 


vegetative  characters  and  was  based  on  material  collected  by  F.  M. 
Liebmann  near  Mirador  in  Mexico.  No  specific  collection  was  indicated 
as  the  type  at  this  time.  In  his  account  of  Mexican  liverworts  published 
in  186:5  (21),  however,  Gottsche  presented  a  more  complete  account 
of  this  plant  including  a  description  of  the  perianth  and  also  designated 
the  collection  No.  3.32  of  Liebmann  as  the  material  upon  which  the 
original  description  had  been  based.  In  this  later  account,  in  addition 
to  the  typical  form,  Gottsche  described  variety  beta  Inxior  differing 
in  a  less  imbricate  association  of  the  leaves.  The  material  upon  which 
the  variety  was  based  is  the  Liebmann  collection  No.  9,  from  the  same 
locality  as  No.  332  and  it  also  contained  the  fruiting  plants  described 
in  his  later  account  in  De  Mexikanske  Levermosser. 

Through  the  courtesy  of  Dr.  K  .  H.  Rechingek  of  the  Botanical 
Museum  in  Vienna,  the  Liebmann  collections  in  this  connection,  pre¬ 
served  in  the  herbarium  of  J.  B.  G.  Lindenberg,  have  been  made  avai¬ 
lable  of  study.  The  type,  Liebmann  No.  332,  also  preserved  in  the  her¬ 
barium  of  Fr.  Stephani  at  Geneva,  consists  entirely  of  female  plants 
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No.  107  is  an  example  of  the  gemmiparous  Radula  quadrata  Gottsche 
and  Liebmann  No.  478,  from  Chitla  (?),  contains  fruiting  plants  of  R. 
u/finis  L.  &  G.  Collection  No.  9,  unfortunately,  is  missing  and,  as  it  is 
no  longer  available  at  Berlin-Dahlem,  our  knowledge  of  the  perianth 
I  is  limited  lor  the  present  to  the  description  of  this  structure  in  De  Mexi- 
kanske  Levermosser  —  «  perianthio  subcylindrico  compresso  basi  at- 
lenuato,  ore  repando  ». 


13.  -  Radula  knar  Lindberg,  Acta  Soc.  Sci.  Fenn.  10  :  492.  1875. 

Radula  pollens,  sensu  Sullivant,  Musci  Alleg.  261.  1816;  non 
Radula  pollens  (Sw.)  Rum. 

Plants  olive-green  in  the  dried  condition  ;  stems  6  cm  or  more  in 
length  and  0.2  mm  in  width,  often  deeply  pigmented,  somewhat  rigid 
m  the  older  portions,  more  or  less  frequently  pinnately  branched,  the 
branches  2-9  mm  in  length  and  0.9  mm  in  width,  an  occasional  branch 
assuming  stemlike  growth  :  leaves  of  the  stem  non-contiguous  to  conti¬ 
guous  in  the  older  portions,  often  sub-imbricate  toward  the  growing 
apex,  the  keel  straight  or  slightly  arched  and  only  slightly  decurrenl* 
dorsal  lobe  1.2  x  0.8  mm,  narrowly  ovate,  usually  not  at  all  falcate,  the 
apex  usually  somewhat  narrowly  rounded,  the  margin  often  obsecurely 
irregular,  the  base  free  about  one-half  its  length,  the  free  portion  rounded 
and  extended  across  and  often  beyond  the  stem,  the  line  of  attachment 
curved  ;  ventral  lobe  0.1  <  0. 1  mm,  subquadra Le,  the  apex  narrowly 
rounded,  the  base  free  often  to  the  level  of  the  base  of  the  keel,  the  free 
portion  rounded,  often  auriculate  and  extended  across  and  frequently 
beyond  the  stem,  the  line  of  attachment  curved;  rhizoids  lacking: 
u  s  o  the  leaf-lobe  usually  with  trigones,  the  trigones  variable  in  size  • 
7“  of, the  >obe  niargin  6  x  5  u,  of  the  median  portion  12  x  10  a  and 
"  l he.  base  1  1  <  10  p:  leaves  of  the  branches  of  the  first  order,  in  part, 
essentially  like  those  of  the.  stem,  often  becoming  reduced  in  size  with 
coiuinued  growth,  branches  of  the  second  order  often  microphyllous 
till oughout,  the  leaves  equilobate  :  dioicous :  male  inilorescence  inter- 
'  alary  on  the  branches  of  the  first  order,  terminal  in  cases  where  vegeta- 
,  proliferation  has  not  yet  occured,  bearing  2-9  pairs  of  bracts,  the 
bracts  somewhat  imbricate,  the  keel  strongly  arched  and  the  ca’rinal 
«u ea  strongly  inflated  ;  dorsal  lobe  0.60  x  0.45  mm,  the  apex  rounded, 
'"  base  free  about  one-half  its  length,  the  free  portion  rounded  and 
!'x  enc'ec*  ueross  and  often  beyond  the  axis  ;  ventral  lobe  0.45  ■  0.10  mm 
'e  :,Pex  narrowly  rounded,  the  base  free  abouL  one-half  its  length,’ 

:  lrec  PnrGon  rounded  and  extended  nearly  across  the  axis:  female 

uorescence  terminal  on  the  stem  or  on  a  macrophyllous  branch  of 
■  .J1.  0l'uer,  with  one  or  two  sublloral  innovations,  in  the  case  of  a 
■  igle  innovation  the  «  llower  »  assumes  a  lateral  position,  the  innovation 
^  u  asionally  separated  from  the  bracts  by  a  single  vegetative  leaf,  where 
''•"  innovations  occur  one  may  be  microphyllous,  innovations  occa- 
j  "na,  y  fertile  ;  bracts  aL  first  convergent,  in  some  cases,  later  beco- 
I  "g  somewhat  widely  separated,  the  keel  incurved  or  slightly  arched  ; 

\  eT-  .  ,  1:1  x  °-33  ,nm-  narrowly  ovate,  the  apex  narrowly  rounded  ; 

,  l,,be  0/25  X  ()-16  nim,  quadrate:  perianth  not  seen:  without 
1  cial  means  for  asexual  reproduction. 
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Type  :  lecta  est  «  ad  truncos  emorluos,  in  Marylandia  et  Carolina 
su periore  »  (Sull.,  Muse.  Alleg.  2,  n.  261),  «  on  rocks  and  fallen  trunks 
in  mountainous  regions  »  (Aust.  Hep.  bor.-am.  n.  87),  et  ad  rupes  mon- 
tium  Catskill  Mountains,  New  York  (ster.  et  elongata  forma,  Aug.  1868, 
legit  Dr.  P.  T.  Cleve)  », 

Illustrations:  Lorenz,  A.,  (30,  p.  0,  pi.  11);  Castle,  H.,  (5,  p.  413, 
Fig.  1);  Stephan i,  Fr.,  leones  Inedit.  (50),  Nos  234  a  and  234  b.  Ste- 


phani’s  Fig.  234b,  drawn  from  a  collection  labelled  Am.  Septentr., 
sub  Rad.  Bori/ana,  in  Herb.  Jack  »,  is  badly  executed  and  should  be 
ignored. 

Habitat  and  distribution  :  in  mats  on  moist  rocks,  more  rarely  on 
loos,  in  the  shade  in  mountainous  and  hilly  regions  :  the  examples  of 
this  species  preserved  in  the  herbarium  of  Yale  University  are  loo  nume¬ 
rous  to  be  listed  individually.  They  include  Lindberg's  type  and  para- 
types  and  collections  from  Maine,  New  Hampshire,  Vermont,  Massa¬ 
chusetts,  Connecticut,  New  York,  Virginia,  West  Virginia  and  Tennessee. 
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Radula  tenax,  although  a  very  distinct  species,  is  variable  with  re¬ 
spect  to  certain  characters.  This  is  particularly  true  of  the  cells  compo¬ 
sing  the  tissue  of  the  lobe  of  the  leaf  of  the  stem.  In  the  plants  in  the 
collection  distributed  by  Austin  as  well  as  in  the  majority  of  the  examples 
from  the  more  southernly  portions  of  Lhe  range  of  distribution,  the  cells 
•  •f  lhe  leaf-lobe  possess  usually  pronounced  thickenings  at  their  angles. 

I  lie  northern  material,  on  the  other  hand,  tends  to  show  a  complete 
absence  of  such  additional  deposits  of  wall  material  at  the  angles  of 
the  cells.  There  are  exceptions  to  this,  however,  as,  for  example,  the 
collection  from  Sheffield,  Massachusetts  in  which  trigones  are  conspic¬ 
uous.  Similarly,  although  usually  characteristic  of  the  southern  material, 
trigones  are  not  invariably  present  and,  when  present,  may  vary  consi¬ 
derably  with  respect  to  size.  The  material  collected  by  E.  M.  Fling 
i l  l  airview.  West  Virginia,  possesses  lobes  in  which  the  cell-walls  are 
thin  and  uniformly  thickened.  Apparently  the  presence,  with  varia- 
lions  in  size,  or  absence  of  trigones  is  dependent  more  on  local  condi¬ 
tions  for  growth  and  not  on  the  climatic  differences  between  the  nor¬ 
thern  and  southern  portions  of  the  range. 

In  addition  to  the  variability  in  the  cell  structure  of  the  lobes  of  the 
leaves  is,  in  many  cases,  a  difference  in  the  general  appearance  between 
I  he  plants  collected  in  the  North  and  those  from  the  more  southernly 
localities.  In  the  northern  material  the  plants  tend  to  be  less  robust 
nil  have  the  appearance  of  the  more  vigorous  branches  of  the  first 
""lor  in  the  southern  examples.  These  smaller  plants  of  the  North  may 
possibly  be  regarded  as  immature  and,  for  some  reason,  have  failed 
to  develop  further. 

The  tendency  toward  microphylly  in  Radula  tenax  is  more  or  less  ex- 
i  i  ssed  in  most  examples.  In  many  cases  the  apices  of  the  branches 
"t  lhe  first  order,  after  a  certain  period  of  normal  activity,  produce 
only  small  and  equilobate  leaves.  For  the  most  part  the  branches  of  the 
"  "ini  order  are  completely  microphyllous  and  the  reduced  leaves  of 
in  h  branches  are  also  equilobate.  Microphylly  in  R.  tenax  occurs  so 
frequently  that  it  appears  to  have  a  diagnostic  value. 

Among  the  somewhat  large  number  of  examples  of  Radula  tenax 
pu-served  in  the  herbarium  of  Vale  University  male  plants  are  relati¬ 
vely  numerous.  Female  plants,  on  the  other  hand,  are  rare.  The  female 
mh  "i-cscence,  in  most  cases,  appears  to  be  abnormal  and  archegonia 
1  I  to  develop.  The  bractsin  such  abnormal  inllorescences,  moreover,  tend 
|(  become  somewhat  widely  separated  with  age.  In  several  cases  the 
1  iiile  apex,  having  failed  to  produce  archegonia  and  a  perianth,  showed 
1  me  vegetative  proliferation.  Since  male  plants  are  relatively  nume- 
i  ,lls  this  frequency  of  abnormality  in  the  female  inflorescence  may 
'veil  account  for  the  absence  of  fruiting  plants. 


1  '•  Rudula  xalapemis  Montague,  Ann.  Sci.  nat.  II.  5:  56,  1836 ; 
noL  Radula  xalapemis  Austin,  Hep.  Bor  .-Am.  88b.  1874. 
Radula  ripuria  Spruce,  Hep.  Amaz.  et  And.  322.  1885. 

Amts  dull  yellow-green  in  the  dried  condition  :  stems  9  cm  or  more 
length  and  0.2  mm  in  width,  pinnately  branched,  the  branches 
mm.  in  length  and  0.1  mm  in  width,  an  occasional  branch  assu- 
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ming  stem-like  growth  and  forming  with  the  stem  a  dichotomy  :  leaves 
of  the  stem  sub-imbricate,  the  keel  incurved  and  somewhat  decurrent ; 
dorsal  lobe  1.6  x  1.3  mm,  somewhat  broadly  ovate,  more  or  less  fal¬ 
cate,  somewhat  concave,  the  margin  obscurely  sinuate,  the  apex  roun¬ 
ded,  the  base  free  about  one-half  its  length,  the  free  portion  rounded, 
slightly  auriculate  and  extended  across  and  somewhat  beyond  the  stem, 
the  line  of  attachment  curved  at  the  anterior  ;  ventral  lobe  0.60  X  0.45  mm, 
quadrate,  the  apex  narrowly  rounded  and  often  turned  toward  the 
dorsal  lobe,  in  such  cases  the  lobule  appears  to  be  triangular,  the  base 
free  about  one-half  its  length,  the  free  portion  rounded  and  extended 
half  or  more  the  distance  across  the  stem,  the  line  of  attachment  curved  ; 
rhizoids  infrequent,  occasionally  present  on  a  small  mammilliform 
outpocketing  in  the  mid-carinal  area  ;  cells  of  the  leaf-lobe  mostly  uni¬ 
formly  thin-walled,  occasionally  with  minute  additional  deposits  of 
wall  material  at  the  angles  ;  cells  of  the  lobe-margin  12  x  10  u,,  of  the 
median  portion  20  x  17  y.  and  of  the  base  30  x  18  p;  leaves  of  the 
branches  and  the  innovations  somewhat  different,  the  lobe  often  more 
narrowly  ovate  and  more  strongly  falcate  :  dioicous  :  male  inflorescence 
terminal  and  intercalary  on  the  stem  and  on  the  branches,  when  ter¬ 
minal  amentiform,  bearing  1-26  pairs  of  bracts,  the  bracts  densely  imbri¬ 
cate,  the  keel  strongly  arched  and  the  carinal  area  strongly  inflated  ; 
dorsal  lobe  0.85  x  0.60  mm,  the  free  blade  narrowly  ovate,  the  base 
free  nearly  one-half  its  length,  the  free  portion  rounded  and  extended 
across  the  axis,  occasionally  beyond  ;  ventral  lobe  0.60  x  0.33  mm, 
the  apex  narrowly  rounded,  the  base  free  nearly  one-half  its  length, 
the  free  portion  rounded  and  extended  across  the  axis  :  female  inflores¬ 
cence  terminal  on  the  stem  and  on  the  branches,  usually  with  a  single 
innovation,  more  rarely  with  two,  the  innovations  fertile  ;  bracts  some¬ 
what  divergent,  the  keel  incurved  ;  dorsal  lobe  1.35  x  1.10  mm,  broadly 
ovate,  the  apex  rounded,  the  base  rounded  and  extended  over  the  axis 
of  the  innovation  ;  ventral  lobe  0.60  X  0.45  mm,  quadrate,  the  apex 
narrowly  rounded,  the  base  rounded  and  extended  over  the  axis  of  the 
innovation  :  perianth  1  mm  in  length  and  1  mm  in  width  at  the  mouth, 
narrowly  Uibaeforni,  truncate,  the  mouth  not  two-lipped,  the  margin 
undulate  :  special  means  for  vegetative  propagation  lacking. 

Type  :  ad  Jalapam  (vidi  in  Herb.  Funck.  N.  ab  E.). 

Illustrations  :  Montagnk.  C.,  Florida  Boliviensis,  in  d'Orbigny,  A.. 
Voyage  dans  I’Amerique  Meridionale  72  :  pi.  1.  fig.  4  (a-c).  1839  ;  Stk- 
phani,  Fr..  leones  Inedit.  (50),  No.  85,  as  R.  riparia  Spruce  and  No.  89, 
as  R.  xalapensis  Montague. 

Habitat  and  distribution  :  associated  with  other  species  of  Radula, 
on  roots,  at  high  elevations  ;  Peru,  Bolivia  and  Chile. 

IVru.  larapola,  Richard  Spruce,  Hepaticae  Spruceanae,  Ainazonicae 
et  Andinae,  sub  /'.  p aliens  Sw.  var.,  the  type  of  R.  ripuriu  Spruce,  in 
lib.  Steph.  ((i).  (BM)  and  ex  lib.  Spruce,  as  R.  riparia  Spruce,  sub  R. 
pattens  Sw.  var.,  in  Hb.  Kew,  also  (V);  Chupe,  Yungas,  without  date, 
d’Orbigny,  No.  123,  as  R.  xalapensis  Mont.,  two  packets  in  Hb.  Mon- 
tagne  (PC). 

Bolivia.  Corani,  2600  m.  1907-08,  Th.  Herzog  (45,  p.  233  ;  Stephani, 
Fr.  in  Herzog,  p.  232.  No.  314),  No.  3386,  os  R.  [rondesr.ens  St.  < Y)  • 
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two  packets  in  Herb.  Montagne  without  data  (PC)  ;  R.  S.  Williams, 
(25,  p.  234),  Plants  of  Bolivia,  1901-1902,  No.  2238  (Y). 

Chile,  without  definite  locality,  date  or  number,  C.  Gay  (25,  p.  234), 
as  R.  xalapensis  M.,  in  Hb.  Montagne  (PC). 

The  several  packets,  which  bear  the  label  Radula  xalapensis  Montagne, 
preserved  in  the  herbarium  of  Montagne  (PC),  collectively  contain  two 
species  of  Radula  in  addition  to  the  plant  upon  which  Montagne  based 
his  species.  One  of  these,  collected  by  Liebmann  in  Huitamalco,  State 
of  Vera  Cruz,  Mexico,  which  possesses  lobules  with  large  voluted  auricles, 
is  an  example  of  R.  ranmlina  Tayl.  and,  in  all  probability,  the  same 
collection  from  that  locality  cited  by  C.  M.  Gottsche  in  his  account 
of  R.  xalapensis  in  De  Mexikanske  I.evermosser  (21  p.  112).  That 
Gottsghe  was  completely  unfamiliar  with  the  Montagne  species  is 
apparent  as,  in  his  comments  which  accompany  his  description,  he 
relates  this  plant  to  Radula  voluta  Tayl.  The  other  species  in  this  mix¬ 
ture  is,  in  all  probab:lity,  part  of  the  same  collection  from  Jalapa  (ex 
Herb.  Funck  in  Herb.  Nees  ab  Esenbeck)  which  contained  the  plants 
upon  which  Montagne  based  his  R.  xalapensis  and  the  one  upon  which 
Gottsche  later  based  his  Radula  quadrata  (23  p.  255).  The  locality 
Jalapa,  wich  identifies  this  collection,  is  indefinite.  The  two  localities 
under  that  name  in  Mexico  and  a  third  in  Nicaragua  are  outside  the 
range  of  R.  xalapensis  which,  according  to  our  present  knowledge,  ap¬ 
pears  to  be  Andean.  A  Jalapa,  south  of  Central  America,  is  not  listed 
in  the  gareteers.  It  is  somewhat  disturbing  and  difficult  to  understand 
that  the  sample  of  the  Jalapa  collection  (PC),  studied  in  the  preparation 
of  this  account,  contained  no  plants  that,  can  be  identified  as  Radula 
xalapensis  and  it  is  possible  that  these  plants,  limited  in  number,  were 
removed  at  some  time  for  examination  and  not  returned.  It  appears, 
moreover,  that  the  paratype  of  R.  xalapensis  from  Peru  was  also  compo¬ 
site.  The  sample  of  this  collection,  which  has  been  examined,  consisted 
entirely  of  R.  ranmlina  Tayl.  and  has  been  cited  under  that  species 
in  the  account  of  the  Section  Densifoliae.  The  material  collected  by 
A.  Guillem  in  in  Brazil,  in  Hb.  Mont,  as  R.  xalapensis  Mont.,  is  also 
an  example  of  R.  ramulina  Tayl. 

Richard  Spruce  (Hep.  Boliv.,  Mem.  Torrey  Club  I  (3)  :  126.  1890), 
through  the  courtesy  of  M.  Bescherelle,  had  the  opporlunity  to  study 
the  collections  of  R.  xalapensis  from  the  herbarium  of  Montagne  and 
lo  verify  the  accuracy  of  Montagne's  original  description  as  well  as  his 
later  accounl  in  the  Florula  Boliviensis  (34,  p.  71.  pi.  1.  fig.  1  (a-c).  He 
also  recognized  the  error  made  by  Gottsche  in  his  use  of  the  Montagne 
name  for  the  Mexican  collections.  Most  helpful  of  all  he  identified  the 
collection  made  by  Rusby  at  Yungas,  Bolivia,  with  the  Montagne 
species.  There  is  little  doubt  that  Spruce  was  correct  in  this  as  the 
material  in  two  packets  of  the  Montagne  herbarium  (Chupe,  Bolivia. 
d'Orbigny.  No.  213  and  another  packet  labelled  R.  xalapensis  and  lac¬ 
king  additional  data)  agree  with  the  Rusby  collection  as  well  as  with 
Montagne's  original  description  and  also  with  his  later  account. 
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15.  —  Radula  australis  Austin,  Bot.  Gaz.  1  (7) :  32.  1876. 

Plants  yellow-green  in  the  dried  condition  :  stems  2  cm  or  more  in 
length  and  0.2  mm  in  width,  irregularly  pinnately  branched,  the  branches 
1-4  mm.  in  length  and  0.1  mm  in  width,  an  occasional  branch  assuming 
stem-like  growth  :  leaves  of  the  stem  imbricate,  the  keel  incurved  and 
somewhat  decurrent  ;  dorsal  lobe  1.0  X  0.8  mm,  broadly  ovate,  some¬ 
what  concave,  the  apex  broadly  rounded,  occasionally  narrowly  reflexed, 
the  base  free  about  one-half  its  length,  the  free  portion  rounded  and 
extended  across  and  beyond  the  stem,  the  line  of  attachment  slightly 


'*r  leading  branch  of  a  female  plant  with  inflorescen 
Leaves  of  the  stem,  dorsal  view,  x  18.  —  0.  —  Cel 
•lie  leaf-lobe,  x  450.  —  Drawn  from  the  collection  mi 
Florida.  D.  — •  Male  inflorescences,  ventral  view,  x 
reace  with  perianth,  ventral  view,  x  18.  Drawn  fron 
Augustine,  Fla.,  by  J.  D.  Smith. 


tin  at  Indian  River, 
—  Female  inflores- 
•rial  collected  at  St. 


oblique ;  ventral  lobe  0.4  X  0.4  mm,  quadrate,  the  apex  narrowly 
rounded,  in  some  cases  apiculate  (acutilobulate),  the  base  free  about 
one-half  its  length,  the  free  portion  rounded  and  extended  one-half 
lo  Lhree-fourths  the  distance  across  the  stem,  frequently  with  a  small, 
rhizoid-bearing  outpocketing  in  the  mid-carinal  region,  the  line  of  at¬ 
tachment  oblique ;  cells  of  the  leaf-lobe  uniformly  thin-walled  ;  cells 
of  the  lobe-margin  10  x  10  p.,  of  the  median  portion  20  x  17  p,  and  of 
l he  base  27  x  20  p, ;  leaves  of  the  branches  essentially  like  those  of  the 
stein  :  dioicous  :  male  inflorescence  terminal  on  the  branches,  short 
amentiform,  often  becoming  intercalary  due  to  the  resumption  of  vegeta¬ 
tive  growth  by  the  apex,  bearing  3-5  pairs  of  bracts  ;  the  bracts  densely 
imbricate,  the  keel  strongly  arched  and  the  carinal  region  inflated  ; 
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dorsal  lobe  0.70  x  0.15  mm,  the  apex  broadly  rounded,  somewhat 
laterally  extended,  the  base  free  about  one-half  its  length,  the  free  por¬ 
tion  rounded  and  not  extended  ;  ventral  lobe  0.45  x  0.30  mm,  the 
apex  narrowly  rounded,  the  base  free  about  one-third  its  length,  the 
free  portion  rounded  and  not  extended  :  female  inflorescence  terminal 
on  the  stem  or  on  a  branch  of  the  first  order,  with  one  or  more  rarely 
two  subfloral  innovations,  the  innovations  frequently  rudimentary, 
«  flowers  »  frequently  without  innovations  ;  bracts  somewhat  divergent, 
the  keel  incurved,  slightly  arched  in  the  lower  part;  dorsal  lobe  1.1  x 
0.7  mm,  narrowly  ovate,  somewhat  concave,  the  apex  rounded,  often 
narrowly  revolute,  the  base  broadly  rounded  and  not  extended  ;  ventral 
lobe  0.65  x  0.45  mm.,  subquadrate,  the  apex  broadly  rounded,  the 
base  rounded  and  not  extended  :  perianth  2.6  mm.  in  length  and  0.9  mm. 
in  width,  linear-oblong,  the  mouth  truncate,  shallowly  two-lipped, 
the  lips  usually  somewhat  sinuate  :  special  means  for  vegetative  repro¬ 
duction  by  the  regeneration  of  cells  marginal  on  the  lobes  of  leaves  in 
situ  on  older  portions  of  the  plant. 

Type:  Near  Augusta,  Georgia,  Sullivant  (1845). 

Illustrations:  Stephani,  Fr„  leones  Inedit.  (50),  No.  211. 

Habitat  and  distribution  :  without  ecological  data  ;  at  the  present 
only  from  Georgia  and  Florida,  United  States  of  America. 

Georgia.  Augusta,  1845,  W.  S.  Sullivant,  ex  Hb.  C.  F.  Austin,  as 
R-  affinis  Gottsche,  Type,  in  Mb.  Steph.  (G)  and  a  second  sample,  as 
R-  australis  Aust.,  leg.  Sullivant,  sub  nomine  R.  affinis  G.,  ex  Hb. 
Austin,  agrees  with  above  and  presumably  is  a  part  of  the  type.  (Y). 

Florida.  St.  Augustine,  1877,  J.  D.  Smith,  ex  11b.  C.  F.  Austin  (NY) 
and  a  second  packet,  St.  Augustine,  1877,  without  name  of  collector, 
ex  Hb.  Carrington  (Manch)  :  N.  E.  Florida,  1877,  J.  D.  Smith  and 
C.  F.  Austin,  ex  Hb.  Austin  (NY)  ;  Indian  River,  without  date, 
C.  F.  Austin  (Manch)  and  Magnolia,  1876,  C.  F.  Austin  (Manch)  ; 
without  definite  locality,  1878,  C.  F.  Austin  (Y)  ;  Sanford,  1904,  S.  Rapp, 
No.  4  and  on  Carpinus  sp.,  Sanford,  1915,  S.  Rapp  (Y). 

l'he  account  of  Radula  australis  Austin  published  in  1925  (5)  was 
based  upon  a  study  of  about  ninety  collections  preserved  under  the 
name  R.  australis  Austin  in  the  herbarium  of  Yale  University.  Since 
that  time  samples  of  the  type  of  this  species  originally  from  the  her¬ 
barium  of  C.  F.  Austin,  preserved  in  the  herbaria  of  Stephani,  Manchester 
and  the  New  York  Botanical  Garden,  have  been  obtained  for  study  and 
these  samples  clearly  show  that  none  of  the  Yale  collections  represent 
the  Austin  species.  The  earlier  account  should  be  ignored  in  its  entirety. 

16.  -  -  Radula  baijotensis  Stephani,  Hedwigia  23  :  115.  1884. 

Plants  light,  golden-brown  in  the  dried  condition  :  stems  3  cm  or 
more  in  length  and  0.23  mm  in  width,  profusely  and  regularly  pinnately 
branched,  somewhat  plumose  ;  branches  2-1 1  mm  in  length  and  0.18  mm 
in  width,  often  with  branches  of  the  lower  order,  an  occasional  branch 
assuming  stem-like  growth  :  leaves  of  the  stem  imbricate,  the  keel 
straight  or  slightly  arched,  only  slightly  decurrent  :  dorsal  lobe  1.3  x 
1.2  mm.,  broadly  ovate,  not  concave,  slightly  falcate,  the  apex  broadly 
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rounded,  the  base  free  about  one-half  its  length,  the  free  portion  roun¬ 
ded,  slightly  auriculate  and  extended  across  and  well  beyond  the  stem, 
the  line  of  attachment  oblique  at  the  anterior  ;  ventral  lobe  0.8  X  0.7  min., 


1  "■  10.  —  Radula  bogotcnsis  Stephan i.  — •  A.  —  Terminal  portion  of  the  main  axis 
showing  the  densifoliate  character,  ventral  view,  x  18.  —  B.  Portion  of  the  main 
"is  showing  the  ampliate  character,  ventral  view,  x  18.  —  C.  —  Stem-leaf,  dor- 
-  'I  view,  x  18.  —  I).  —  Cells  of  the  leaf-lobe,  x  450.  —  E.  —  Terminal  portion 
"f  a  branch  bearing  a  female  inflorescence  with  immature  perianth  and  two  sub- 
lloial  innovations,  ventral  view,  x  18.  —  F.  —  Male  inflorescence,  ventral  view, 
*  lx-  —  <*.  —  Female  inflorescence  with  mature  perianth,  ventral  view,  x  18.  — 
Drawn  from  the  Type. 


Source :  MNHN,  Paris 
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quadrate,  the  apex  narrowly  rounded,  occasionally  slightly  extended, 
the  base  free  one-half  its  length  or  more,  the  free  portion  broadly 
rounded,  somewhat  auriculate  and  extended  across  the  axis  and  often 
beyond,  at  the  terminal  portions  of  the  plant  and  often  on  older 
portions  of  the  main  axis  the  «  densifoliate  »  condition  occurs,  otherwise 
the  plants  are  «  ampliate  »,  the  line  of  attachment  curved  at  the  anterior, 
often  with  a  rhizoid-bearing  mammilliform  outpocketing  in  the  lower, 
mid-carnal  area;  cells  of  the  leaf-lobe  moslly  uniformly  thin-walled, 
occasionally  with  small  additional  deposits  of  wall  material  at  the  cell 
angles  :  cells  of  the  lobe-margin  14  x  14  p.  of  the  median  portion  24  x 
18  p  and  of  the  base  80  x  24  p  ;  leaves  of  the  branches  slightly  different, 
the  lobules  less  strongly  ampliate  and  not  densifoliate  and  the  keel 
often  somewhat  arched  :  dioicous  :  male  inflorescence  te.minal  on  the 
stem  and  on  the  branches,  occasionally  intercalary  on  the  branches, 
bearing  1-8  pairs  of  bracts,  the  bracts  densely  imbricate,  the  keel  strongly 
arched  and  the  carinal  region  strongly  inflated  ;  dorsal  lobe  0.85  X 
0.60  mm,  the  apex  rounded  and  somewhat  laterally  extended,  the  base 
free  about  one-third  its  length,  the  free  portion  rounded  and  extended 
beyond  the  axis  ;  ventral  lobe  0.45  X  0.30  mm,  the  apex  slightly  pro¬ 
longed  into  a  narrowed  tip,  the  base  free  about  one-third  its  length, 
the  free  portion  extended  over  the  axis,  not  beyond  :  female  inflores¬ 
cence  terminal  on  the  stem  and  on  the  branches  of  the  first  and  second 
orders,  usually  with  two  sub  11  oral  innovations,  the  innovations  fertile  ; 
bracts  usually  somewhat  convergent,  the  keel  mostly  incurved,  the 
last  formed  vegetative  leaf  somewhat  modifi  ed  and  bract-like  ;  dorsal 
lobe  1.35  X  0.70  mm,  the  apex  rounded,  the  base  rounded  and  some¬ 
what  extended  ;  ventral  lobe  0.75  X  0.40  mm,  the  apex  rounded,  the 
base  rounded  and  somewhat  extended  :  perianth  3.5  mm  in  length 
and  1.1  mm  in  width  at  the.  free  end  at  maturity,  trumpet-shaped, 
terete  below,  flattened  above,  the  mouth  occasionally  obscurely  tw'o- 
lipped,  truncate  and  the  margin  coarsely  undulate  ;  special  means  for 
vegetative  propagation  lacking. 

Type  ;  Hab.  Nova  Granada,  Bogoto,  Azerradero.  leg.  Lindig.  Note  : 
«  Bogoto  »  is  Stephani's  spelling. 

Illustrations  :  Stephani,  Fr.,  leones  Inedit.  (50),  No.  60. 

Habitat  and  distribution  :  on  bark,  at  high  altitude  ;  Colombia. 

Colombia.  Azerradero,  vicinity  of  Bogota,  2500  m,  1860,  A.  Lindic. 
(25,  p.  233),  as  R.  pallens  y  brasiliensis  in  Hb.  Lindig,  No.  1738,  Type, 
in  Hb.  Steph.  (G)  and  (K). 

Stephani’s  figures  of  Radula  bogolensis,  consisting  of  a  female  in¬ 
florescence  with  perianth  and  two  subfloral  innovations  in  ventral  view 
and  a  single  vegetative  leaf  in  dorsal  view,  are  well  drawn  and  adequa¬ 
tely  illustrate  the  characters  of  these  structures.  He  did  not  indicate 
in  his  drawings,  however,  the  occasional  densifoliate  condition  of  this 
species  nor  has  he  mentioned  it  in  the  original  description  nor  later  in 
(lie  fourth  volume  of  the  Species  Hepaticarum.  Although  he  did  not 
emphasize  the  ampliate  character  of  the  lobule  of  the  vegetative  leaf 
in  the  first  description,  he  did  include  R.  bogotensis  in  the  group  Am- 
pliatae  of  his  scheme  of  classification  olTcred  in  Die  Gattung  Radula 
published  in  1884  (41,  p.  162).  His  figure  of  the  female  inflorescence. 


Source :  MNHN,  Paris 
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moreover,  shows  the  bract-like  character  of  the  vegetative  leaf  last 
formed  in  connection  with  the  «  flower  ». 

Radula  bngotensis,  with  respect  to  the  imbrication  of  the  leaf-parts, 
is  often  a  combination  of  the  ampliate  and  densifoliate  conditions,  both 
of  which  may  occur  on  a  single  plant.  As  Stepha.ni  included  this  species 
in  his  group  Ampliatae,  which  was  adequately  defined  and  which  has 
been  adopted  in  this  revision,  it  has  seemed  preferable  to  retain 
R.  bogalensis  in  the  Section  Ampliatae  rather  than  to  transfer  it  to  Ihe 
Section  Dcnsi/oUae  where  it  could  also  be  included  justifiably. 

17.  —  Radula  appressa  Mitten,  Roy.  Soc.  Lond.  Phil.  168  :  397. 1879. 

Radula  oblongiloba  Stephani,  Hedwigia  23  :  153.  1884. 

Plants  dull  olive-green  in  the  dried  condition  :  stems  4  cm  or  more 
in  length  and  0.2  mm  in  width,  somewhat  deeply  pigmented,  irregu¬ 
larly  pinnately  branched,  the  branches  2-20  mm  in  length  and  0.14  mm 
in  width,  often  bearing  branches  of  the  second  order,  an  occasional 
branch  assuming  stem-like  growth  :  leaves  of  the  stem  sub-imbricate, 
ihe  keel  usually  incurved,  less  often  straight  or  slightly  arched,  somew¬ 
hat  decurrent ;  dorsal  lobe  1.4  X  1.2  mm,  concave,  ovate,  often  somew¬ 
hat  falcate,  the  apex  rounded,  the  base  free  about  one-half  its  length, 
the  free  portion  rounded,  slightly  auriculate,  extended  across  and  usu¬ 
ally  somewhat  beyond  the  stem,  the  line  of  attachment  curved,  often 
caducous  :  ventral  lobe  0.7  X  0.6  mm,  subquadrate,  the  outer  lateral 
margin  often  narrowly  reflexed,  the  apex  slightly  prolonged,  often 
appearing  acute  due  to  the  reflexed  outer  lateral  margin,  the  base  free 
usually  three-fourths  its  length,  the  free  portion  rounded,  usually  not 
auriculate,  in  some  cases  narrowly  reflexed  and  extended  three-fourths 
to  the  entire  distance  across  the  stem,  usually  not  beyond,  the  line  of 
attachment  curved  ;  rhizoids  lacking  ;  cells  of  the  leaf-lobe  uniformly 
thin-walled  ;  cells  of  the  lobe-margin  12  X  12  (x,  of  the  median  portion 
18  x  15  [x  and  of  the  base  21  X  15  fx  ;  leaves  of  the  branches  and  inno¬ 
vations  somewhat  different,  the  first  formed  leaves  often  of  reduced  size, 
the  later  with  lobes  that  are  often  more  falcate  and  lobules  that  are 
more  extended  in  the  antical  direction  :  dioicous  :  male  inflorescence 
terminal  and  intercalary  on  the  branches,  bearing  3-6  pairs  of  bracts, 
the  bracts  densely  imbricate,  the  keel  strongly  arched  and  the  carinal 
region  strongly  inflated  :  dorsal  lobe  0.75  X  0.40  mm.,  the  free  blade 
strongly  concave,  usually  directed  forward,  the  apex  rounded,  the  base 
free  about  one-half  its  length,  the  free  portion  narrowly  rounded  and 
extended  one-half  to  the  entire  distance  across  the  axis,  the  line  of 
attachment  straight ;  ventral  lobe  0.6  X  0.3  mm,  the  apex  rounded, 
and  often  narrowly  re  flexed,  the  inner  margin  also  frequently  narrowly 
rellexed,  the  base  free  about  one-fourth  its  length,  the  free  portion 
narrowly  rounded  and  extended  from  one-half  to  the  entire  distance 
across  the  axis  ;  female  inflorescence  terminal  on  the  stem  and  on  the 
branches,  with  one  or  two  subfloral  innovations,  the  innovations  fertile  ; 
bracts  divergent,  the  keel  incurved  :  dorsal  lobe  1.1  ■  0.9  mm,  nar¬ 
rowly  ovate,  slightly  concave,  the  apex  rounded,  the  base  rounded 
and,  in  the  case  of  the  lower  bract,  extended  over  the  axis  of  the  inno¬ 
vation  :  ventral  lobe  (1.90  x  0.47  mm.  the  apex  broadly  rounded  and, 
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in  the  case  of  the  lower  bract,  extended  somewhat  over  the  axis  of  the 
innovation  :  perianth  4.4  mm  in  length  and  1.0  mm  in  width  at  the 
center,  narrowly  truncate-clavate.  the  mouth  shallowly  two-lipped, 
the  lips  lobate  :  asexual  reproduction  by  the  caducous  lobes  of  the  leaves 
of  the  stem,  of  the  branches  and  of  the  innovations. 

Type  :  «  Very  abundant  ».  No  particular  collection  was  indicated  by 
Mitten  as  the  type  in  his  description.  The  collection  made  by  Balfour 


Fig.  17.  —  Radula  appressa  Mitten.  —  A.  Portion  of  a  leading  branch,  ventral 
View,  x  18.  —  B.  -  Leaf  of  the  same,  dorsal  view,  x  18.  —  C.  —  Cells  from 
the  median  portion  of  the  leaf-lobe,  x  450.  — •  D.  —  Male  inflorescence  intercalary 
on  a  branch,  ventral  view,  x  18.  —  E.  — ■  Female  inflorescence  terminal  on  a  branch, 
with  a  single  innovation,  ventral  view,  x  18.  —  F.  —  Perianth,  x  18.  A,  B  and 
0  were  drawn  from  the  lectotype  ;  1).  from  the  collection  made  by  Marie  in  Mayotte 
and  F.  from  the  Rodriguez  collection,  No.  187. 


in  Rodriguez  Island,  preserved  in  the  herbarium  of  William  Mitten  at 
the  New  York  Botanical  Garden,  is  here  designated  the  Lectotype. 

Illustrations:  Stephan i,  Fr..  leones  Inedit.  (50),  No.  126,  taken 
from  the  Balfour  collection  and  No.  133,  the  type  of  R.  oblongiloba  St. 

Habitat  and  distribution  :  on  bark,  Comoro  and  Mascarene  Islands. 

Comoro  Islands.  Mayotte,  1881,  Marie,  without  number  and  No.  143, 
as  R.  javanica  G.,  ex  Hb.  Bescherelle,  in  Hb.  Mus.  Paris  (PC). 
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Masearcne  Islands.  Rodriguez  Is.,  on  hark,  without  date,  Balfour, 
ex  Hb.  Mitten,  in  Mb.  Steph.  (G)  and  (NY),  the  lectotype  of  R.  appressa 
Mitten  :  Reunion  Is.  (Bourbon),  Rodriguez,  No.  187,  as  R.  javanica 
(i.  in  Hb.  Steph.  (G) ;  Mauritius  Is.  without  date  or  number,  Dr.  Ayres, 
sub  R.  appressa  Mitt.,  ex  HI).  Mitten,  the  type  of  R.  oblongiloba  St., 
in  Hb.  Steph,  (G)  ;  without  date  or  number,  as  R.  javanica  G.,  a  para- 
type  of  that  species,  originally  R.  Boryana  N.  ah  E.,  ex  Hb.  Sieber, 
in  Hb.  Jack  (G)  and  Hb.  Gottsche  (B). 

I'he  material  upon  which  Stephani  based  Radula  oblongiloba  was 
obtained  by  him  from  the  herbarium  of  William  Mitten  where  it  had 
been  preserved  under  the  name  Radula  appressa.  This  plant,  collected 
by  Dr.  Ayres  in  the  island  of  Mauritius  of  the  Mascarene  Group,  shows 
a  number  of  minor  differences  in  comparison  with  the  plants  collected 
bv  Balfour  on  Rodriguez  Island.  The  leaves  are  slightly  more  imbricate 
"ith  an  approach  to  the  densifoliate  condition  and  the  lobes  are  some¬ 
what  more  concave.  However,  the  two  plants  agree  in  so  many  features 
and  are  associated  so  closely  geographically  that  it  seems  reasonable 
to  regard  the  differences  as  the  normal  variations  of  a  single  species. 
Stephanies  figures  in  the  leones  are  inaccurately  drawn,  misleading 
and  suggest  plants  that  are  specifically  different. 


18.  -  Radula  fulvifolia  (Tayl.)  G.  L.  N.,  Syn.  Hep.  261.  1845. 

■lungermannia  fulvifolia  Taylor,  Lond.  Jour.  Bot.  I  :  85.  1815. 

I  'hints  fulvous  in  the  dried  condition  :  stems  1.6  cm  or  more  in  length 
nod  0.2  mm  in  width,  irregularly  pinnately  branched,  the  branches 
Tk  mm.  in  length  and  0.1  mm  in  width  :  leaves  of  the  stem  sub-imbri- 
'•de,  the  keel  incurved  and  often  with  a  swelling  in  the  mid-carinal 
position,  decurrent  ;  dorsal  lobe  0.7  x  0.6  mm,  orbicular,  falcate, 
somewhat  concave,  the  margin  somewhat  sinuate,  the  base  free  usually 
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more  than  one-half  its  length,  the  free  portion  rounded  and  usually 
extended  only  slightly  over  the  stem,  the  line  of  attachment  straight, 
caducous;  ventral  lobe  0.4  x  0.3  mm,  somewhat  rhomboidal,  the  apex 
blunt  tipped  and  often  slightly  prolonged,  the  base  free  about  one- 
third  its  length,  the  free  portion  rounded  and  extended  from  one-half 
to  the  entire  distance  across  the  stem,  the  line  of  attachment  almost 
straight ;  rhizoids  lacking;  cells  of  the  leaf-lobe  uniformly  thin-walled; 
cells  of  the  lobe-margin  15  X  12  p,  of  the  median  portion  18  X  15  p 
and  of  the  base  18  x  15  p ;  leaves  of  the  branches  different,  the  keel 
more  decurrent  and  the  lobule  more  narrowly  rhomboidal  :  sterile  : 
vegetative  reproduction  by  caducous  lobes  of  the  branch  and  stem 
leaves. 

Type  :  Hab.  St.  Helena,  (Dr.  Greville’s  Herbarium.). 

Illustrations  :  Stephani,  Ft.,  leones  fnedit.  (50),  No.  40. 

Habitat  and  distribution :  growing  in  dense  mats ;  St.  Helena. 

Si.  Helena,  without  definite  locality  or  name  of  collector,  ex  Herb. 
Greville,  as  Jung.  fuloi folia  Tayl.,  the  Type,  in  Herb.  (1.  J.  Lyon  (BM)  ; 
a  packet  in  Herb.  Kew  without  data  is  presumably  the  same  ;  without 
definite  locality,  date  or  number,  Capt.  Houghton  (K)  and  the  same, 
comm.  Hooker.  1884,  in  Herb.  Steph.  (G)  ;  without  definite  locality 
or  date,  Burchell,  No.  206  (K);  Diana’s  Beak,  1840.  without  name 
of  collector,  as  J.  fulvifolia,  No.  245  (K) ;  «  ab  ipso  Tayl.  »,  ex  Hb.  Leh¬ 
mann  Mb.  Mont.  (PC). 

19.  —  Radula  guineensis  Stephani,  Hedwigia  23  :  133.  1884. 

Plants  olive-green  in  the  dried  condition  ;  stems  1  cm  or  more  in 
length  and  0.15  mm  in  width,  somewhat  wiry,  somewhat  deeply  pig- 
men  led,  irregularly  pinnately  branched,  the  branches  2-9  mm  in  length 
and  0.1  in  width  :  leaves  of  the  stem  contiguous  to  subimbricate,  the 
keel  incurved  and  somewhat  decurrent  ;  dorsal  lobe  1.3  X  1.2  mm, 
narrowly  ovate,  more  or  less  falcate,  slightly  concave,  the  margin  obs¬ 
curely  sinuous,  the  apex  rounded,  the  base  free  nearly  one-half  its  length, 
the  free  portion  rounded,  not  auriculate  and  extended  across  and  occa¬ 
sionally  beyond  the  stem,  the  line  of  attachment  curved  toward  the 
anterior,  caducous  ;  ventral  lobe  0.1  X  0.3  mm,  quadrate,  the  apex 
bluntly  tipped,  the  base  free  about  one-half  its  length,  the  free  portion 
rounded,  not  auriculate  and  extended  one-half  the  distance  across  the 
stem,  occasionally  more,  the  line  of  attachment  curved  ;  rhizoids  occa¬ 
sionally  present  on  the  lower  carinal  area  :  cells  of  the  leaf-lobe  uniformly 
thin-walled  :  cells  of  the  lobe  margin  9  x  9  p,  of  the  median  portion 
15  12  p  and  of  the  base  21  15  p ;  leaves  of  the  branches  somewhat 

different  from  those  of  the  stem,  the  leaves  more  frequently  non-conti- 
guous  and  the  lobes  more  falcate  :  dioicous  :  male  inflorescence  not 
seen  :  female  inflorescence  terminal  on  the  branches,  with  one  or  two 
subfloral  innovations,  in  the  case  of  a  single  innovation  the  «  flower  » 
assumes  an  apparently  lateral  position  ;  bracts  variable,  in  the  type 
convergent,  in  the  Zenker  collection  somewhat  divergent,  the  keel  in¬ 
curved  ;  dorsal  lobe  0.85  •  0.47  mm,  obovate,  the  base  broadly  rounded 
and  not  extended;  ventral  lobe  0.47  X  0.31  mm,  quadrate,  the  apex 
narrowly  rounded,  the  base  rounded  and  not  extended  over  the  axis 
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of  the  innovation  :  perianth  not  seen  :  vegetative  reproduction  by  the 
caducous  lobes  of  the  leaves  of  the  stem,  branches  and  of  the  innova¬ 
tions. 

Type  :  Hab.  Guinea,  leg.  Hornemann  (Herb.  Jack). 

Illustrations:  Stephan i,  Fr.,  leones  Inedit.  (50),  No.  221,  taken  from 
the  type. 

Habitat  and  distribution  :  on  bark  and  in  mats,  without  additional 
ecological  data  ;  Guinea  and  Cameroun,  West  Africa. 


biiinea.  without  definite  locality,  date  or  number,  Hornemann, 
a  lib.  Jack  in  Hb.  Steph.  (G),  the  Type. 

Catueromi.  without  definite  locality  or  number,  1899,  Zenker,  as 
It.  javanica  G.  ex  Hb.  Kew,  in  Hb.  Steph.  (G). 

The  female  inflorescence  in  the  type  collection  differs  from  that  in 
I  lie  material  collected  by  Zenker  in  Cameroun.  It  is  smaller  and  the 
bracts  are  convergent  rather  than  divergent.  It  is  possible,  however, 
i hat  the  inflorescence  of  the  Hornemann  collection  is  abnormal  as  it  is 
borne  on  a  reduced  branch  and  may  well  represent  a  pauperate  condition. 
Apart  from  this  difference  the  plants  of  the  two  collections  agree  in 
every  vegetative  feature. 
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20.  —  Iiadula  Allamanoi  Gola,  Mem.  R.  Acad.  Sci.  Torino.  Ser.  II. 
65  (1)  :  8.  1914. 

Plants  olive-brown  in  the  dried  condition  :  stems  3  cm  or  more  in 
length  and  0.5  mm  in  width,  infrequently  pinnately  branched,  the 
branches  3-5  mm  in  length  and  0.14  mm  in  width,  occasionally  with 


short  branches  of  the  second  order,  an  occasional  branch  assuming 
stem-like  growth  :  leaves  of  the  mature  portion  of  the  stem  not  imbri¬ 
cate,  somewhat  densifoliate  in  the  younger  portions,  long  decurrent, 
the  keel  incurved,  occasionally  arched  in  the  center ;  dorsal  lobe  2.0  x 
1.9  mm,  orbicular,  the  margin  irregular  and  somewhat  coarsely  sinuate, 
the  base  free  about  one-half  its  length,  the  free  portion  rounded,  usually 
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uol  auriculale  and  extended  across  and  often  to  some  distance  beyond 
the  stem,  the  line  of  attachment  slightly  curved  at  the  anterior  ;  ven¬ 
tral  lobe  1.4  -  1.3  mm,  quadrate,  the  margin  slightly  sinuate,  the  base 
free  usually  about  three-fourths  its  length,  the  free  portion  rounded, 
often  strongly  auriculate,  the  lateral  margin  frequently  involute  and 
wrapped  around  the  stem,  usually  with  a  pronounced  rhizoid-bearing, 
mammilliform  outpocketing  in  the  upper  carinal  area,  the  line  of  attach¬ 
ment  curved  ;  cells  of  the  leaf-lobe  uniformly  thin-walled  ;  cells  of  the 
lobe-margin  11  >  10  p.,  of  the  median  portion  18  x  18  p.  and  of  the 
base  30  18  p;  leaves  of  the  branches  somewhat  different,  the  dorsal 

lobe  concave,  the  apex  often  slightly  infolded,  the  free  basal  portion 
of  both  lobe  and  lobule  less  extended  :  dioicous  :  male  inflorescence 
not  seen  :  female  in  florescence  terminal  on  the  main  axis,  without  sub- 
(loral  innovations,  separated  from  a  leading  branch  by  a  pair  of  vegeta¬ 
tive  leaves,  the  bracts  convergent  ;  dorsal  lobe  1.0  x  1.0  mm,  the  margin 
slightly  sinuate,  the  base  rounded  and  somewhat  extended  ;  ventral 
lobe  0.55  X  0.45  mm,  quadrate,  the  base  rounded  and  not  extended  : 
perianth  not  seen  :  special  means  for  vegetative  propagation  lacking. 

Type  :  in  Africa  orientali  ad  radices  Ml.  Kinangopii  prope  M.  Kenia. 
Foresta  di  Tusu  sul  Fiume  Massioi  m  2250  ;  20  VIII  1908. 

Illustrations:  Gola,  G.  (19),  (ig.  25  and  26.  Note:  Gola,  in  these 
figures,  has  exaggerated  the  auricle  of  the  free  basal  portion  of  Ihe  ven- 
Lral  lobe  of  the  vegetative  leaf.  In  no  case  in  the  sample  of  the  type 
material,  studied  in  the  preparation  of  this  account,  has  this  extensive 
iype  of  auricule  been  observed. 

Habitat  and  distribution  :  on  exposed  roots  at  high  elevations  ;  East 
Africa. 

Kenya,  on  roots,  2250  m,  Mt.  Kinangopii,  1908,  Rev.  P.  Giovanni 
Balbo,  the  Type  (Y). 

Although  Gola  described  Iiadula  Allamanoi  as  sterile,  the  sample 
nf  the  type  collection  studied  contains  two  female  inflorescences.  Each 
of  these,  at  first  glance,  appears  to  be  terminal  on  a  short  branch  and 
in  the  position  of  the  female  flower  of  the  C.ladomdulne.  It  is  more 
probable,  however,  that  the  inflorescence  is  actually  terminal  on  the 
main  axis  and  in  close  association  with  a  branch  that,  free  from  the 
domination  of  the  apex  of  the  main  shoot  which  has  now  ceased  vege- 
1:1  live  activity,  has  assumed  stem-like  growth  and  has  pushed  the  apex 
wilh  its  flower  into  a  lateral  position.  This  branch  moreover,  cannot 

interpreted  as  an  innovation  as  it  is  separated  from  the  inflorescence 
'V  a  pair  of  unmodified  vegetative  leaves.  It  also  differs  from  the  other 
'i  gelalive  branches  which  are.  exceedingly  slender  and  of  limited  growth. 
With  the  limited  material  now  available,  this  interpretation  is  offered 
as  the  most  conservative. 


21.  —  Radula  angustala  Stephani,  Engler’sBot.  Jahrb.  8  :  85. 1886. 
Plants  green,  tinged  with  yellow  in  the  dried  condition  :  stems  2  cm 
11  more  in  length  and  0.1  mm  in  width,  somewhat  frequently  pinnatelv 
branched,  the  branches  2-8  mm  in  length  and  0.07  mm  in  width,  often 
"ilh  short  branches  of  the  lower  order  :  leaves  of  the  stem  imbricate, 
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the  keel  somewhat  arched,  only  slightly  decurrent;  dorsal  lobe  1.15  x 
1.05  mm,  the  free  blade  ovate,  only  slightly  concave,  not  falcate,  the 
apex  broadly  rounded,  the  base  free  nearly  one-half  its  length,  the  free 
portion  rounded  not  auriculate  and  extended  across  and  somewhat 
beyond  the  stem,  the  line  of  attachment  nearly  straight ;  ventral  lobe 
0.7  x  0.5  mm,  subquadrate,  the  apex  prolonged  into  a  blunt,  rounded 
apex,  not  acutilobulate,  the  outer  lateral  margin  sub-parallel  with  the 
stem,  the  base  free  about  one-half  its  length,  the  free  portion  rounded 
and  extended  from  one-half  to  the  entire  distance  across  the  stem,  the 
line  of  attachment  nearly  straight,  with  a  pronounced  rhizoid-beanng 


outpocketing  in  the  lower,  mid-carinal  area  ;  cells  of  the  leaf-lobe  uni¬ 
formly  thin-walled  ;  cells  of  the  lobe  margin  9  X  9  p,  of  the  median 
portion  21  x  18  p  and  of  the  base  27  X  15  p;  leaves  of  the  branches 
essentially  like  those  of  the  stem  :  sterile  :  special  means  for  vegetative 
propagation  lacking. 

Type  :  Hab.  Monte  Caffe  750  m  in  arborum  cortice  dilatatim  repens. 
Moller  n.  5. 

Illustrations  :  Steph'an i,  Fr..  leones  Inedit.  (50),  No.  125. 

Habitat  and  distribution  :  growing  on  the  bark  of  trees  at  750  m  ; 
West  Africa  :  Saint  Thomas  Island,  on  trunks  of  trees,  1885,  A.  Molleu, 
FI.  Afr.  Occid.,  No.  5,  ex  Hb.  Univ.  Coimbra,  Type,  in  Mb.  Steph.  (('»)- 
Note  —  the  collection  made  by  W.  D.  Monkemeyer  at  Alt  Calabar, 
Nigeria,  in  1881  and  preserved  in  the  herbaria  of  Kew  Gardens  and 
of  the  British  Museum  and  also  in  the  Herbier  Boissier  at  Geneva  under 
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this  name  is  a  smaller  species  which  lacks  the  extended  lobule  of  Radula 
a  ii  gust  at  a  Stephani. 

In  connection  with  his  account  of  the  gemmae  of  Cololcjeunea  r.unri- 
f"H"  St-  published  in  Hepaticae  africanae  (Hedwigia  .'51  :  167.  1892), 
Stephani  described  the  development  of  gemmae  in  Radula  angustatu. 
An  account  of  gemmae,  produced  by  Lhis  species,  is  difficult  to  explain 
is  I  lie  type  is  non-gemmiparous  and,  moreover,  no  mention  of  the  pre¬ 
sence  of  gemmae  was  made  in  the  original  description  by  the  author 
nor  in  his  late  account  in  the  fourth  volume  of  the  Species  Hepaticarum. 
Hie  other  collections,  preserved  in  the  herbarium  of  Stephani  and  as¬ 
signed  to  /?.  angustatu,  are  different  species  and  we  may  conclude  that 
Siepham  had  only  a  vague  conception  of  this  species  and  had  drawn 
the  account  of  the  gemmae  from  an  entirely  different  plant.  This  expla¬ 
nation  is  supported  by  the  fact  that,  in  the  account  of  the  gemmae, 
Stephani  refers  to  R.  angustatu  as  epiphytic  on  leaves.  Although  Ste- 
i'iiani  did  make  comparisons  in  the  footnote,  following  the  original 
description,  with  the  epiphyllous  R.  protensa  Ldbg.  and  R.  epiphgtla 
hdbg.  et  Gottsche,  a  synonym  of  R.  /laccida  Ldbg.  et  Gottsche,  there 
was  no  mention  of  the  epiphyllous  habit  and  it  was  definitely  indicated 
that  this  species  was  based  on  plants  growing  on  the  bark  of  trees.  In 
I  lie  fourth  volume  of  the  Species  Hepaticarum,  however,  he  described 
ii.  angustatu  as  «  foliicola  »  and  we  may  conclude  that  he,  at  that  time. 
I'  id  identified  this  species  with,  in  all  probability,  the  epiphyllous  R. 
Ilacrida.  In  the  same  account  he  extended  the  range  to  include  «  Principe, 

<  ingo  inferior,  Niger  (Calabar)  and  Kamerun  ».  The  collections  from 
I'rmcipe  Island  and  the  Congo,  preserved  in  the  herbarium  of  Stephani. 
Ii  ive  been  examined  and  referred  to  R.  Haaida  (see  Section  Epiphijllae , 
I1-  70).  I  he  Nigeria  and  Cameroun  collections  also  have  been  examined 
"id  found  referable  to  other  species. 

’-'1-  —  Radula  mascarena  Stephani,  Hedwigia  23  :  134.  1884. 

I’lanLs  reddish-brown  tinged  with  green  in  the  dried  condition  :  stems 
1  in  or  more  in  length  and  0.2  mm  in  width,  deeply  pigmented,  irregu¬ 
larly  pinnaLelv  brached,  branching  in  the  brandies  of  the  first  order  and 
■"  innovations  often  sub-dichotomous,  adventive  branches  frequent  : 

1  'is  of  the  stem  contiguous  to  subimbricate,  the  keel  incurved  and 
smiiewhat  decurrent;  dorsal  lobe  0.93  x  0.93  mm,  the  free  blade  sub- 

I’i  nlar,  the  margin  entire,  only  slight!}'  concave,  occasionally  slightly 

I  I’  air.  the  base  free  about  one-half  its  length,  the  free  portion  rounded 
""I  extended  across  the  stem,  rarely  beyond,  the  line  of  attachment 
••urved  :  ventral  lobe  0.17  X  0.39  mm,  quadrate,  the  apex  narrowly 
|  "mded,  occasionally  slightly  extended,  the  base  free  about  one-half 

II  s  b'ligth,  the  free  portion  slightly  auriculate  and  extended  across  the 
1  the  line  of  attachment  curved  ;  rhizoids  absent  :  cells  of  the  leaf- 

l"b''  uniformly  heavy-walled;  cells  of  the  lobe  margin  7  X  7  p,  of  the 
""  'ban  portion  18  x  14  p  and  of  Ihe  base  21  x  14  p;  leaves  of  the 
ranches  and  of  the  innovations  essenlially  like  those  of  the  stem  : 
"  "  'uis  :  male  inflorescence  intercalary  on  the  stem  and  on  the  branches, 
'"inewhat  spindle-shaped,  bearing  4-6  pairs  of  bracts,  the  bracts  densely 
“ubricate,  the  keels  strongly  arched  and  the  carinal  area  strongly  in- 
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Haled  :  dorsal  lobe  0.7  x  0. 1  mm,  the  free  blade  broadly  ovate  and 
somewhat  laterally  extended  the  base  rounded  and  extended  well  across 
the  axis,  not  beyond  ;  ventral  lobe  0.6  x  0.4  mm,  the  apex  narrowly 
rounded,  the  base  free  less  than  one-half  its  length  and  extended  across 
the  axis,  not  beyond  :  female  inflorescence  terminal  on  the  branches, 
usually  with  a  single  innovation,  in  which  case  the  «  (lower  »  is  lateral 
in  position,  more  rarely  with  Lwo  innovations,  the  innovations  fertile 
and  often  assuming  vigorous  branch-like  growth  :  dorsal  lobe  1.0  x 
0.6  mm,  obovate.  the  base  rounded  and,  in  the  case  of  the  lower  bract. 


extended  partially  over  the  axis  of  the  innovation  ;  ventral  lobe  0.6  X 
0.54  mm,  the  apex  broadly  rounded,  the  base  rounded  and,  in  the  case 
of  the  lower  bract,  extended  somewhat  over  the  axis  of  the  innovation  : 
perianth  mm  in  length  and  0.86  mm  in  diameter  in  the  median  region, 
truncate-clavate,  terete  below,  flattened  above,  somewhat  deeply  two¬ 
lipped,  the  lips  obscurely  repand  :  special  means  for  vegetative  propa¬ 
gation  lacking. 

Type  :  l lab.  Insula  Reunion  leg.  Dr.  F.  Pollen.  (Herb.  Sande-Lacoste). 
Bory  de  St  Vincent  sub  nomine  1{.  complanatae.  (Herb.  inus.  Berol.). 

Illustrations  :  Stephani,  Fr.,  leones  Inedit.  (50),  No.  49,  drawn  from 
the  material  collected  by  Dr.  Ayres  in  Mauritius. 
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Habitat  and  distribution:  without  ecological  data;  Mascarene  Is¬ 
lands. 

Reunion,  without  definite  locality,  date  or  number.  Dr.  Pollen. 
Type,  in  HI).  Steph.  (G) ;  ex  Hb.  Bescherelle,  1888,  Boivin,  in  Hb.  Steph. 
( (  t )  ;  without  definite  locality  or  number,  1889,  Rodriguez,  as  li.  como- 
rensis  St.,  in  Hb.  Mus.  Paris  (PC). 

Mauritius,  without  definite  locality,  date  or  number,  Dr.  Ayres, 
as  R.  mascarena  Mitten  ms.,  ex  Hb.  William  Mitten,  in  Hb.  Steph.  (G) 
and  another  packet  collected  by  Ayres  and  dated  1862,  as  Jung,  pal- 
lens,  in  Hb.  Kew. 

The  description  of  Radula  mascarena  was  based  on  two  collections 
from  the  Mascarene  Islands.  The  first  of  these,  obtained  from  the  her¬ 
barium  of  Sande  Lacoste,  was  collected  on  Reunion  by  Dr.  Pollen. 
I'he  second,  obtained  from  the  herbarium  at  Berlin-Dahlem  where  it 
had  been  preserved  under  the  name  Radula  complanata,  had  been  col¬ 
lected  in  the  same  locality  by  Bory  de  St  Vincent.  The  original  ac¬ 
count  was  complete  with  respect  to  the  details  of  the  male  and  female 
inflorescences  and  perianth.  In  the  later  account  of  R.  mascarena  publi¬ 
shed  in  1910  in  ths  Species  Hepaticarum,  Stephani  cited  no  specific 
collection  as  the  type,  merely  offering  «  Mascarene  Islands  »  as  the  loca¬ 
lity  and  also  committing  the  details  of  the  male  inflorescence.  In  his 
leones,  however,  the  figure  of  R.  mascarena  is  based  entirely  on  the 
collection  made  by  Dr.  Ayres  on  the  Island  of  Mauritius.  This  collection 
had  been  obtained  from  the.  herbarium  of  William  Mitten  where  it  had 
been  preserved  under  the  name  R.  mascarena  Mitten  ms.  Stephani 
not  only  adopted  the  Mitten  name  but  obviously  based  his  conception 
"f  this  species  largely  on  the  Ayres  collection.  Two  samples  of  the  Pollen 
collection  have  been  examined  in  the  preparation  of  this  account.  Both 
of  these  consist  entirely  of  male  plants  in  which  the  intercalary  inflo- 
i'i  scences  are  so  numerous  and  so  closely  associated  that  it  is  difficult 
lo  find  unmodified  vegetative  leaves  characteristic  of  the  species,  ll 
is  quite  possible  that  this  condition  in  the  plants  of  the  Pollen  collection 
disturbed  Stephani  and  he  preferred  to  omit  the  details  of  the  male 
inflorescence  in  his  later  account.  Normal  vegetative  leaves,  however, 
do  occur  in  the  Pollen  collection  and  do  agree  with  the  vegetative  leaves 
"f  the  Ayres  collection. 

23.  —  Radula  lamariscina  Mitten,  Jour.  Proc.  Linn.  Soc.  7  :  166.  1863. 

Plants  olive-green  in  the  dried  condition  :  stems  3  cm  or  more  in 
length  and  0.16  mm  in  width,  deeply  pigmented,  rigid,  pinnately,  often 
ididichotomously,  branched,  the  branches  1-1  mm  in  length  and  0.1  mm 
in  width,  with  branches  of  the  lower  orders  :  leaves  of  the  stem  imbri- 
cate,  the  keel  arched  and  not  decurrent,  the  carinal  region  inflated  but 
"of  the  length  of  the  keel  ;  dorsal  lobe  0.8  X  0.7  mm,  ovate,  strongly 
concave,  only  slightly  falcate,  the  apex  rounded,  occasionally  infolded, 
l lie  base  free  about  one-half  its  length,  the  free  portion  rounded,  not 
"uriculate  and  extended  across  and  beyond  the  stem,  the  line  of  attach¬ 
ment  curved  and  nearly  transverse  ;  ventral  lobe  0.35  x  0.30  mm, 
'luadrate,  the  apex  narrowly  rounded,  the  base  free  three-fourths  its 
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length,  the  free  portion  rounded,  occasionally  slightly  angular,  strongly 
auriculate  and,  in  the  mature  portions,  extended  across  and  beyond 
the  stem  ;  the  line  of  attachment  transverse  and  arched  ;  rhizoids  often 
numerous  on  the  inflation  of  the  carinal  area  ;  cells  of  the  leaf-lobe  with 
minute  additional  deposits  of  wall  material  at  the  angles  ;  cells  of  the 
lobe-margin  13  X  10  p.  of  the  median  portion  20  X  17  p  and  of  the 
base  23  X  20  p  ;  leaves  of  the  branches  different,  the  keel  becoming 
more  arched  and  the  carinal  area  more  inflated  progressively  with  each 
lower  order  of  branching  :  dioicous  :  male  inflorescence  not  seen  :  fe¬ 
male  inflorescence  «  lateral  »  on  the  branches,  the  lateral  position  due 
to  the  branch-like  growth  of  the  single  innovation  ;  bracts  slightly  diver¬ 
gent,  the  keel  straight  or  slightly  incurved  ;  dorsal  lobe  0.62  x  0.40  mm. 


strongly  concave,  the  apex  rounded,  the  base  rounded  and  somewhat 
extended  :  ventral  lobe  0.3  x  0.3  mm,  quadrate,  the  apex  narrowly 
rounded,  the  base  rounded,  auriculate  and  extended  across  the  axial 
structure  :  perianth  not  seen  :  special  means  for  vegetative  reproduction 
lacking. 

Type  Island  of  St.  Thomas,  on  Phijsiotium  sphagnoides.  Hook., 
Mann. 

Illustrations :  Stephani,  Fr„  leones  Inedit.  (50),  No.  55. 

Habitat  and  distribution  :  associated  with  mosses ;  West  Africa. 

Saini  Thomas  Island,  on  Plu/siotium  sphagnoides  Hook.,  without 
date,  Mann,  the  Type,  ex  Hb.  Win.  Mitten,  in  Mb.  Sleph.  (G),  (NY) 
and  (K), 

Mitten’s  description  of  Rad u la  tamariscina ,  published  in  1863,  is 
a  brief  diagnosis  in  Latin  dealing  only  with  vegetative  features.  Later, 
Stephani,  included  this  species  in  the  fourth  volume  of  his  Species 
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Hepaticarum.  Although  the  description  begins  «  Sterilis  »,  Stephani 
presents  the  details  of  the  male  and  female  inflorescences  and  also  those 
of  the  perianth.  These  details  were  presumably  taken  from  the  material 
collected  by  F.  Newton  in  1887  on  Principe  Island.  This  material, 
preserved  in  the  herbarium  of  Stephani  in  Geneva,  agrees  in  no  way 
with  the  type  collected  by  Mann.  Collection  No.  879,  llep.  Af.  in  Cain, 
a  P.  DusfcN  coll.,  moreover,  is  an  undescribed  ampliate  spec:es  in  which 
the  keels  of  the  leaves  of  the  stem  are  incurved  and  the  lobes  caducous. 


24.  —  Radula  silveslris  Gottsche,  in  Reliquiae  Rutenbergianae.  V. 
(Botanik).  Abhandl.  dec  naturwissensch.  Verein  in  Bremem 
7  :  349.  1882. 

Plants  green  tinged  with  brown  in  the  dried  condition  ;  stems  1  cm 
or  more  in  length  and  0.12  mm  in  width,  infrequently  and  irregularly 


B 


Fig.  24.  —  Radula  silveslris  Gottsche.  —  A.  —  Terminal  portion  of  the  main  axis, 
ventral  view,  x  18.  —  B.  —  Leaf  of  the  stem,  dorsal  view,  x  18.  —  C.  —  Cells 
from  the  median  portion  of  the  leaf-lobe,  X  450 ;  drawn  from  the  Rutenberg  col- 


pinnately  branched,  the  branches  2-5  mm  in  length  and  0.09  mm  in 
width  :  leaves  of  the  stem  densely  imbricate,  the  keel  slightly  arched 
and  only  slightly  decurrent ;  dorsal  lobe  0.95  X  0.95  mm,  broadly  ovate, 
somewhat  concave,  slightly  falcate,  the  base  free  one-half  its  length, 
the  free  portion  rounded,  not  auriculate,  extended  across  and  often 
beyond  the  stem,  the  line  of  attachment  slightly  oblique  ;  ventral  lobe 
0.4  x  0.4  mm,  quadrate,  the  apex  narrOAvly  rounded  and  not  at  all 
extended,  the  base  free  about  one-half  its  length,  the  free  portion  roun- 
ded,  not  auriculate,  and  extended  across  and  occasionally  beyond  the 
stem,  rhizoids  often  present  on  the  somewhat  inflated  lower  carinal 
area  ;  leaves  of  the  branches  essentially  like  those  of  the  stem  ;  cells 
"f  the  leaf-lobe  with  small  additional  deposits  of  wall  material  at  the 


angles  :  cells  of  the  lobe-margin  lit  X  10  p,  of  the  median  portion  20  X 
17  p  and  of  the  base  30  X  17  p  :  sterile  :  special  means  for  vegetative 
propagation  lacking. 

Type  :  In  silva  Ambaranavaranuluta  sterilis  inter  Muscos  collecta 
est,  6.  Dec.  1877,  a  Doctore  Rutenberg  :  cum  flore  ^  and  2  in  eadem 
insula  legit  Reverend  Borgen,  under  inllorescenLiae  descriptionem  hau- 
simus. 

Illustration  :  no  published  figures  were  included  by  Fr.  Stephani 
in  his  leones  Inedil. 

Habitat  and  distribution  :  growing  associated  with  mosses  in  forest ; 
Madagascar. 

Madagascar,  among  mosses  in  forest  of  Ambaranavaranuluta,  1877, 
Dr.  Rutenberg,  Type,  formely  in  Herb.  Gottsche  (B). 

The  fertile  plants,  collected  by  the  Rev.  Borgen,  upon  which  Gott- 
sche  based  the  description  of  the  male  and  female  structures  in  his 
original  diagnosis  of  Haduhi  silvestris ,  differ  vegetalively  from  the  plants 
collected  by  Dr.  Rutenberg  and  are  examples  of  a  distinctly  different 
species.  Gottsche,  in  a  critical  note  which  follows  the  description  of 
the  species,  admitted  the  existence  of  such  differences  and  even  went 
so  far  as  to  point  out  specifically  certain  vegetative  features  by  which 
the  Borgen  material  departed  from  that  of  Dr.  Rutenberg.  As  the 
Rutenberg  collection  is  cited  first  and,  as  it  is  the  one  from  which  the 
description  of  the  vegetative  features  were  drawn,  the  second  collection 
with  its  distinctly  different  vegetative  characters  may  be  excluded 
from  consideration  in  the  selection  of  the  type.  The  Rutenberg  collec¬ 
tion,  accordingly,  is  designated  the  Lcctotype. 

25.  —  Hadula  grandifolia  Stephani,  Sp.  Hep.  1  :  181.  1910. 

Radula  Douleana  Stephani,  Sp.  Hep.  1  :  181.  1910. 

Plants  dull  yellow-green  :  stems  3  cm  or  more  in  length  and  0.18  mm 
in  width,  somewhat  infrequently  and  irregularly  pinnalely  branched, 
the  branches  3-8  mm  in  length  and  0.12  mm  in  width  :  leaves  of  the  stem 
imbricate,  the  keel  generally  incurved,  occasionally  slightly  arched 
in  the  middle,  somewhat  decurrent  ;  dorsal  lobe  1.2  X  1.2  mm,  bro¬ 
adly  ovate,  slightly  falcate,  concave,  the  apex  broadly  rounded,  the 
base  free  one-half  its  length,  the  free  portion  rounded,  not  auriculate 
and  extended  across  the  stem  and  occasionally  slightly  beyond,  the 
line  of  attachment  curved  ;  ventral  lobe  0.65  >  0.65  mm,  quadrate, 
the  apex  bluntly  angled  or  narrowly  rounded,  occasionally  slightly 
extended,  the  base  free  about  one-half  its  length,  the  free  portion  roun¬ 
ded,  not  auriculate  and  extended  across  and  occasionally  beyond  the 
stem,  the  line  of  attachment  curved  ;  rhizoids  often  present  on  a  small 
mammilliform  oulpocketing  in  the  mid-carinal  region  ;  cells  of  the  lobe 
uniformly  thin-walled  ;  cells  of  the  lobe-margin  9  x  9  p,  of  the  median 
portion  18  x  15  p  and  of  the  base  27  x  18  p  :  leaves  of  the  branches 
and  innovations  essentially  like  those  of  the  stem  :  dioicous  :  male  inflo¬ 
rescence  not  seen  :  female  in  florescence  terminal  on  the  stem  and  on 
the  branches,  with  one  or  two  sublloral  innovations,  no  fertile  inno¬ 
vations  observed  ;  bracts  somewhat  convergent,  the  keel  arched  in 
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the  lower  part,  incurved  above  ;  dorsal  lobe  1 .30  X  0.65  mm,  narrowly 
ovate,  the  apex  rounded,  the  base  rounded  and,  in  the  case  of  the  lower 
bract,  often  extended  somewhat  over  the  axis  of  the  innovation  ;  ventral 
lobe  0.6  x  0.4  mm,  the  apex  somewhat  bluntly  angled,  the  base  rounded 
and,  in  the  case  of  the  lower  bract,  extended  slightly  over  the  axis  of 


•  25.  —  Radula  grandi/olia  Stopliani.  —  A.  —  Portion  of  the  main  axis,  ventral 
ii-v,  x  IS.  — ■  B.  — -  Leaves  of  the  stem,  dorsal  view,  x  18.  —  —  Cells  of 

!||p  leaf-lobe,  X  450.  —  D.  —  Branch  bearing  a  female  inflorescence  with  single 
innovation,  ventral  view,  x  18.  —  A,  B  and  O  were  drawn  from  the  type  of  R.  grandi- 
lolia  St.  and  1).  from  the  type  of  R.  Doultana  St. 


the  innovation  :  perianth  not  seen  :  vegetative  propagation  by  discoid 
gemmae  marginal  on  the  lobes  of  the  vegetative  leaves  and  of  the  bracts. 

Type :  Hab.  Himalaya,  Simla. 

illustrations  :  Stephani,  Fr.,  leones  inedit.  (50),  No.  98,  the  type 
:  l:-  grandifolia  St.  and  No.  93,  the  type  of  R.  Douleana  St. 

Habitat  and  distribution  :  on  trees  and  on  soil,  at  high  elevations  : 
Simla,  N.  W.  India. 
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Simla,  on  ground  below  Potter’s  Hill,  6500-7000  ft..  1008,  E.  Long, 
Hb.  E.  Levier,  No.  6181,  the  Type,  in  111).  Steph.  (G) ;  Simla,  on  Oak 
trees,  with  Thuidium  sp„  1900,  Capt.  Doulea,  Bryo.  E.  Levier,  No. 
2991,  the  type  of  R.  Donliana  St.,  in  Hb.  Steph.  (G)  and  (K). 

The  plants  upon  which  Stephani  based  Radula  grandijolia  and  R. 
Douleanu  are  examples  of  a  single  species.  They  were  collected  at  high 
altitudes  in  the  same  geographic  locality,  possess  the  same  vegetative 
characters  and  both  are  gemmiparous.  Stephani  presented  the  descrip¬ 
tion  of  this  plant  under  two  names  on  the  same  page  of  the  Species 
Hepaticarum  and,  as  R.  grandifolia  appeared  first,  this  name  has  prio¬ 
rity  and  R.  Douleana  has  become  its  synonym. 


26.  —  Radula  Sandei  Stephani,  Hedwigia  23  :  130.  1884. 

Radula  Nietneri  Stephani,  Sp.  Hep.  6  :  512.  1924. 

Plants  olive-green  in  the  dried  condition  :  stems  5  cm  or  more  in 
length  and  0.23  mm  in  width,  deeply  pigmented,  somewhat  regularly 
pinnately  branched,  the  branches  5-10  mm  in  length  and  0.1 6  mm  in  width, 
often  bearing  branches  of  the  second  order :  leaves  of  the  stem  imbri¬ 
cate,  the  keel  straight  or  slightly  incurved,  not  decurrent,  the  keel  often 
with  an  abrupt  backward  or  downward  turn  at  the  outer  limit ;  dorsal 
lobe  1.95  x  1.40  mm,  broadly  ovate,  concave,  slightly  falcate,  the 
apex  broadly  rounded,  the  postical  margin  occasionally  infolded  along 
a  line  continuous  with  the  keel,  the  base  free  about  one-half  its  length, 
the  free  portion  rounded,  only  slightly  auriculate  and  extended  across 
and  beyond  the  stem,  the  line,  of  attachment  curved,  in  some  examples 
caducous ;  ventral  lobe  0.8  x  0.6  mm,  quadrate,  the  apex  narrowly 
rounded,  the  base  free  more  than  one-half  its  length,  the  free  portion 
rounded,  not  auriculate  and  extended  one-half  the  distance  across  the 
stem,  often  more,  the  line  of  attachment  curved ;  rhizoids  lacking  ; 
cells  of  the  leaf-lobe  uniformly  thin-walled  or  with  small  additional 
deposits  of  wall  material  at  the  angles  ;  cells  of  the  lobe  margin  1 1  X 

10  p,  of  the  median  portion  21  X  18  p  and  of  the  base  23  X  18  p;  leaves 
of  the  branches  of  the  first  order  and  of  the  subfioral  innovations  diffe¬ 
rent,  the  keel  often  somewhat  arched  and  the  postical  margin  of  the 
lobe  more  frequently  infolded,  in  the  branches  of  the  second  order  the 
keel  is  arched  and  inflated  its  entire  length  :  dioicous  :  male  inflores¬ 
cence  terminal  and  intercalary  on  the  branches,  bearing  2-5  pairs  of 
bracts,  the  bracts  densely  imbricate,  the  keel  strongly  arched  and  the 
carinal  area  strongly  inflated  ;  dorsal  lobe  0.7  X  0.4  mm,  the  free  blade 
slightly  extended  laterally,  concave,  the  base  rounded  and  extended 
across  the  axis  ;  ventral  lobe  0.55  xO.30  mm,  the  apex  narrowly  rounded, 
the  base  free  less  than  one-half  its  length  and  extended  half  the  dis¬ 
tance  across  the  axis,  often  more  :  female  inflorescence  terminal  on 
the  branches,  usually  with  two  subfioral  innovations,  occasionally  with 
a  single  innovation  which  assumes  branch-like  growth  and  pushes  the 

11  flower  »  into  an  apparently  lateral  position  ;  bracts  usually  somewhal 
convergent,  the  keel  incurved  ;  dorsal  lobe  1.35  X  0.90  mm,  the  apex 
rounded,  the  base  rounded  and  extended  over  the  axis  of  the  innovation 
ventral  lobe  0.8  x  0.5  mm,  the  apex  rounded,  the  base  rounded  and 
extended  over  the  axis  of  the  innovation  :  perianth  somewhat  campa- 
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liulate,  2  mm  in  length  and  2  mm  in  width,  longitudinally  plicate  or 
furrowed,  obscurely  two-lipped,  the  mouth  irregularly  repand,  usually 
not  dorsi-ventrally  flattened  :  vegetative  propagation  by  the  lobes 
of  the  leaves  that,  in  some  individuals,  show  a  caducous  tendency. 

Type  :  Hal).  .lava,  in  monte  Gyerbintang  prope  Toetoe  alt.  4500, 
leg.  Amann.  (Herb.  Sande  Lacoste)  e  Java,  sine  loco  natali  in  Herb. 
Museo  bot.  Berol.  inveni. 

Illustral ions  :  Stephani,  Fr.,  leones  Inedit.  (50),  No.  Ill,  the  type 
of  /f.  Sandei  St.,  with  a  copy  of  Gottsche's  drawing  of  the  perianth  ; 
No.  170,  the  type  of  R.  Nielneri  St. 

Habitat  and  distribution  :  on  hark  and  in  mats  on  soil,  often  associ¬ 
ated  with  other  bryophytes,  at  high  altitudes  ;  India,  Ceylon,  Java, 
Nicobar  Islands  and  Borneo. 

India.  Mt.  Kudremtikh  (?),  1905,  Rev.  T.  Fleiderer,  Bryo.  E.  Levier, 
No.  5016  and  5017,  as  R.  javanica  G..  in  Hb.  Steph.  (G)  ;  «  Nilgheries  », 
without  definite  locality  or  date.  No.  11,  as  R.  javanica  G.,  ex  Hb.  G. 
Davies  (BM). 

Ceylon.  Poendeloya,  4000-8000  ft.,  1868,  John  Nietner,  as  R.  java¬ 
nica  G.,  ex  Hb.  Jack,  No  1469  and  1470,  in  Hb.  Steph.  (G)  ;  as  R.  pin- 
nulata  Mitten  in  Hb.  Jack  (G)  and  as  R.  sped  os  a  G.,  in  Hb.  Steph.  (G) 
and  (K) ;  and  as  R.  Nielneri  St.,  in  Hb.  Steph..  the  type  of  R.  Nielneri 
St.  (G). 

Java,  «  sine  loco  natali  »,  the  paratype  of  R.  Sandei  St.,  in  Hb.  Steph. 
(G)  and  formerly  in  Hb.  Berlin,  and  here  designated  the  I.ectotype  ; 
without  definite  locality,  dale  or  name  of  collector,  as  R.  javanica  (>., 
Hb.  ITampe,  1881,  (BM) ;  without  definite  locality,  date  or  number, 
as  R.  javanica  G.,  F.  W.  Junghuhn  (40,  p.  267),  in  Hb.  Steph.  (G)  ; 
Bogor  (Buitenzorg),  1898,  M.  Fleischer,  as  R.  javanica  G..  Hb.  E.  Levier 
No.  1060,  in  Hb.  Steph.  (G). 

Nicobar  Islands,  without  definite  locality  or  date,  Emeric  Berkeley, 
as  R.  javanica  G.,  in  Hb.  Steph.  (G). 

Borneo.  Sarawak,  without  date,  W.  Micholitz  (40,  p.  360),  as  R. 
javanica  G.,  in  Hb.  Steph.  (G). 

Radula  Sandei  Stephani  was  based  upon  two  collections  from  Java. 
The  first  was  collected  on  Mt.  Gyerbintang  by  Wilhelm  S.  Kurz  under 
the  fictitious  name  J.  Amann  which  he  had  assumed  in  1856  in  the  D. 
E.  I.  Army.  The  second  collection,  preserved  in  the  Botanical  Museum 
at  Berlin-Dahlem,  was  from  an  undesignated  locality  (sine  loco  natali) 
and  also  without  record  of  the  name  of  the  collector.  These  collections, 
preserved  in  the  herbarium  of  Stephani  at  Geneva  and  formerly  in  the 
Botanical  Museum  at  Berlin  have  been  inspected  and  found  to  be  ex¬ 
amples  of  two  different  species.  According  to  practice  the  first  collection 
cited  by  the  author  in  his  original  description  should  be  regarded  as 
the  type  but  this  material  is  sterile  and  it  is  the  second  which  possesses 
the  cup-shaped,  plicate  perianth  emphasized  by  the  author  in  his  ori¬ 
ginal  diagnosis.  Moreover,  in  his  leones  in  addition  to  a  single  leaf  taken 
from  the  Mt.  Gyerbintang  collection  which  lacks  any  diagnostic  value, 
Stephani  included  a  copy  of  the  campanulate  perianth  drawn  by  Gott- 
sche  from  the  «  sine  loco  natali  »  collection  and  it  is  obvious  that  he 
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based  his  conception  of  this  species  on  this  material  and  not  on  the 
first  cited  by  him.  Accordingly,  the  second  collection  is  designated  the 
I.ectotype. 

27.  Radulu  Perrolldii  Gottsche,  ex  Stephani,  Hedwigia  23  :  154. 
1881. 

Radula  helerophylla  Stephani,  Sp.  Hep.  6  :  508.  1924. 

Plants  olive-green  in  the  dried  condition  :  stems  5  cm  or  more  in 
length  and  0.23  mm  in  width,  somewhat  deeply  pigmented,  rigid,  pin- 
nately  branched,  the  branches  5-15  mm  in  length  and  0.15  mm  in  width, 
with  branches  of  the  lower  orders  :  leaves  of  the  stem  contiguous  or 


n  on-contiguous,  the  keel  incurved  and  slightly  decurrent  ;  dorsal  lobe 
!  1.00  mm,  broadly  ovate,  not  falcate,  the  apex  broadly  rounded, 

i  he  base  free  about  one-half  its  length,  the  free  portion  rounded,  not 
•  m  iculate  and  extended  across  and  often  somewhat  beyond  the  stem,  (he 
fine  of  attachment  curved  :  ventral  lobe  0.42  x  0.38  mm,  triangular, 
0ie  apex  somewhat  narrowly  rounded,  the  base  free  about  three-fourths 
11  s  length,  the  free  portion  rounded,  auriculate  and  extended  across 
Ihe  stem  and  often  somewhat  beyond,  the  line  of  attachment  short 
'""1  curved  ;  rhizoids  lacking;  cells  of  the  leaf-lobe  with  small  additi¬ 
onal  deposits  of  wall  material  at  the  angles;  cells  of  the  margin  10  x 
‘  ! l’  °f  Ihe  median  portion  20  X  16  p  and  of  the  base  26  x  23  p ;  leaves 
llR‘  branches  essentially  like  those  of  the  stem,  often  sub-imbricate  : 
dioicous  ;  male  inflorescence  intercalary  on  Ihe  branches,  the  younger 
bracts  somewhat  reduced  in  size  and  the  inflorescence  is  somewhat 
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tapered,  the  bracts  imbricate,  not  densely  so,  the  keel  strongly  arched 
and  the  carinal  region  strongly  inflated  ;  dorsal  lobe  0.9  x  0.8  mm, 
the  apex  broadly  rounded,  the  base  fiee  one-half  its  length,  the  free 
portion  rounded  and  extended  across  and  somewhat  beyond  the  axis  ; 
ventral  lobe.  0.6  x  0.1  mm,  the  apex  narrowly  rounded,  the  base  free 
two-thirds  its  length,  xhe  free  portion  rounded  and  extended  across 
the  axis  :  female  inflorescence  not  seen  :  special  means  for  vegetative 
reproduction  lacking. 

Type  :  Hab.  India  orientalis,  in  montibus  Neelgherries  leg.  Perrottet. 
(Herb.  Rom.  Hb.  Gottsche,  Hb.  Jack.)  Insula  I  lawai,  leg.  D.  D.  Baldwin. 
(Hb.  Jack.). 

Illustrations :  Stephani,  Fr.,  leones  Inedit.  (50),  Nos.  222a,  222b 
and  222c.  Nos.  222b  and  222c  were  drawn  from  collections  from  the 
Comoro  Islands.  These  collections,  in  all  probability,  are  not  to  be  iden¬ 
tified  with  the  Nilgiri  collection  although  Stephani’s  drawing  suggest 
this  identity.  No.  99  is  taken  from  the  type  collection  of  Rudula  hctcro- 
phylla  St.  In  his  label  of  this  drawing  Stephani  has  changed  the  specific 
epithet  from  heterophylla  to  heterofolia. 

Habitat  and  distribution:  in  mountainous  regions;  Indian  Union. 

\ihjiri.  without  definite  locality,  date,  name  of  collector  or  number, 
as  Rudula  Boryana  (Web.)  Nees,  Type,  ex  Hb.  Montagne,  in  Hb.  Steph. 
(G)  :  as  R.  javantca  G.,  Perrottet.  in  Hb.  Steph.  (G)  ;  India  orient., 
Neelghery.  M.  Perrottet,  1840,  as  R.  Boryana  (Web.)  Nees,  a  paratype 
of  R.  jaoanica  G.  (PC) ;  Hindoustan  Mts.,  Nilghirri,  Perrottet,  1836, 
ex  Hb.  .1.  Cardot,  No.  18,  in  Hb.  Steph.  (G) :  Nilgherries,  Perrottet, 
ex  Hb.  Bruxelles,  No.  1610,  in  Hb.  Steph.  (G) ;  Nilgirri,  1910,  Victor 
Karl,  the  type  of  R.  heterophylla  st„  Pfleiderer,  No.  11,  in  Hb.  Steph. 
(G). 

Stephani  based  Rudula  Perrottetii  on  two  collections  from  localities 
that  are  widely  separated  geographically.  The  first  of  these,  collected 
by  George  Samuel  Perrottet  in  the  mountains  of  Nilgiri,  India,  had 
been  cited  previously  by  Montagne  in  his  Cryptogamae  Nilghericnses 
(35,  p.  16),  No.  78,  under  the  name  R.  Boryana  (Web.)  N.  ab  E.  Ste¬ 
phani’s  citation  of  this  collection  in  his  original  description  of  R.  Perrot- 
letii  is  incorrect  with  respect  to  the  date  of  publication  of  the  Montagne 
paper  which  correctly  should  be  1842  and  not  1817.  The  second  col¬ 
lection,  the  paratype,  collected  by  D.  U.  Baldwin  in  Hawaii,  was  ob¬ 
tained  from  the  herbarium  of  Jack  where  it  had  been  preserved  under 
the  name  Rudula  Mannii.  The  two  collections  differ  in  a  number  of 
features.  In  the  Baldwin  collection  the  leaves  are  more  separated,  the 
lobes  are  more  narrowly  ovate  and  occasionally  somewhat  falcate,  the 
lobules  are  quadrate  rather  than  triangular  and  the  bracts  less  densely 
imbricate  in  the  male  inflorescence. 

In  his  leones,  No.  222a,  Stephani  has  presented  an  excellent  figure 
of  Rudula  Perrottetii  taken  from  the  Nilgiri  collection.  The  other  two 
figures,  however,  are  of  doubtful  value.  Figure  222b  was  taken  from 
a  collection  from  the  Comoro  Islands  preserved  in  the  herbarium  of 
Sande  Lacoste  under  the  name  «  It.  Walliehiana  ?  »  and  Figure  222c 
from  the  material  collected  by  Kip.k  on  Johanna  Island  of  the  Comoro 
group  in  1901.  These  collections  are  not  preserved  in  the  herbarium 
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ol  SLephani  under  the  name  R.  Perrolletii  and  have  not  been  examined. 
However,  the  material  collected  on  Johanna  Island  in  1901  by  Voj.tz- 
kovv,  No.  216,  and  preserved  in  the  herbarium  of  Stephani  under  the 
name  R.  Perrolletii,  has  been  examined  and  cannot  be  identitied  by 
I  hat  name.  This  contributes  considerable  doubt  as  to  the  real  identity 
of  the  other  two  collections  from  the  Comoro  Islands. 

It  is  apparent  that  Stephani’s  conception  of  Rudula  Perroltetii  was 
unformed  and  this  uncertainty  is  further  demonstrated  by  his  error 
in  including  under  the  name  R.  Perroltetii  collections  from  Africa,  Mada¬ 
gascar,  Mascarene  Islands  and  India  (Sikkim  and  Nepal.)  All  of  these 
have  been  examined  and  all  differ  from  the  material  collected  by  Per- 
rottet  in  Nilgiri. 


28.  —  Radula  colliculosa  Mitten,  Jour.  Proc.  Linn.  Soc.  5  :  107.  1861. 
f’lants  olive-brown  in  the  dried  condition  :  stem  6  cm  or  more  in 
b  uy th  and  0.28  mm  in  width,  pinnately  branched,  the  branches  6-20  mm 
111  length  and  0.16  mm  in  width,  somewhat  rigid,  deeply  pigmented, 
:|||  occasional  branch  assuming  stem-like  growth  ;  leaves  of  the  stem 
sn  In  lubricate,  the  keel  straight,  slightly  incurved  or  occasionally  slightly 
arched,  only  slightly  de  current;  dorsal  lobe  1.1  <  0.7  mm,  narrowly 
'ate,  concave,  occasionally  slightly  falcate,  the  apex  rounded,  the 
base  free  one-half  its  length,  the  free  portion  rounded,  not  auriculate 
and  extended  across  and  beyond  the  stem,  the  line  of  attachment  nearly 
straight ;  ventral  lobe  0.8  .  0.8  mm,  quadrate,  the  apex  narrowly 
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rounded,  the  base  free  one-half  or  more  its  length  and  extended  nearly 
the  entire  distance  across  the  stem,  the  line  of  attachment  curved,  often 
with  a  low  outpocketing  in  the  lower  mid-carinal  area  (collis)  ;  rhizoids 
occasionally  present  :  cells  of  the  leaf-lobe  with  or  without  small  addi¬ 
tional  deposits  of  wall  material  at  the  angles ;  cells  of  the  margin  18  x 
1  1  p,  of  the  median  portion  21  x  18  p  and  of  the  base  25  x  21  p ;  leaves 
of  the  branches  essentially  like  those  of  the  stem  :  dioicous  :  male  in¬ 
florescence  not  seen  :  female  inflorescence  terminal  on  the  branches 
of  the  first  order,  with  a  single  innovation,  the  innovation  not  fertile  ; 
bracts  somewhat  divergent,  the  keel  incurved  and  often  slightly  arched 
in  the  center  ;  dorsal  lobe  1.2  X  0.7  mm,  narrowly  ovate,  the  base  roun¬ 
ded  and  not  extended  ;  ventral  lobe  0.7  x  0.5  mm,  subquadrate,  the 
apex  broadly  rounded,  the  base  rounded  and  only  slighLly  extended  : 
perianth  not  seen  :  special  means  for  vegetative  propagation  lacking. 

Type:  Hab.  in  insulis  Ceylon,  Gardner!  Thwaites  !  Etiam  ex  Java 
sub  nom.  R.  Javanica  a  cl.  Van  der  Sande-Lacoste  et  beato  Doxy  accepi. 
Etiam  hujus  loci  est  ilia  R.  Javanica  a  Menzies  ab  Owyhee  insularium 
Sandwiccnsium  relata. 

Illustrations  :  no  figure  of  Radula  collicalosa  exists  in  the  literature. 
This  species  was  unknown  to  Stephan i  (44,  p.  153)  and  not  included 
in  his  leones. 

Habitat  and  distribution  :  without  ecological  data ;  Ceylon. 

Ceylon,  with  Frullania  sp.,  1844,  Dr.  Gardner,  sub  R.  javanica  G., 
ex  Hb.  Mitten  in  Hb.  Kew. 

The  account  presented  above  is  based  entirely  on  the  collection  made 
by  Dr.  Gardner  in  Ceylon  in  1814.  The  Thwaites  collection,  cited  bv 
Mitten  second,  has  been  examined  and  is  an  example  of  Radula  Kurzii 
St.  and  its  synonym  R.  speciosa  Gottsche  of  the  Section  Densifoliae. 
The  material  from  Java  under  the  name  R.  javanica  G.,  also  cited  by 
Mitten,  lacks  the  data  necessary  for  the  exact  identification  of  the 
collection.  The  Menzies  collection  from  Hawaii  has  been  examined 
and  found  to  be  unrelated  to  the  Mitten  species. 

29.  -  Radula  Andreana  Stephani,  Sp.  Hep.  4  :  182.  1910. 

Plants  olive-green  :  stems  9  cm  or  more  in  length  and  0.3  mm  in  width, 
often  deeply  pigmented  reddish-brown,  somewhat  frequently  and  often 
irregularly  pinnately  branched,  the  branches  4-14  mm  in  length  and 
0.15  mm  in  width,  an  occasional  branch  assuming  stem-like  growth, 
the  branches  often  bearing  branches  of  the  lower  order  ;  leaves  of  the 
stem  more  or  less  imbricale,  the  keel  arched  in  the  center,  slightly  decur¬ 
rent  :  dorsal  lobe  1.55  1.55  mm,  the  free  blade  ovate,  concave,  not 

falcate,  the  lower  margin  often  infolded  along  a  line  continuous  with 
the  keel,  the  apex  broadly  rounded,  the  base  free  nearly  one-half  ils 
length,  the  free  portion  rounded,  slightly  auriculate  and  extended  across 
and  frequently  to  some  distance  beyond  the  stem,  the  line  of  attachment 
somewhat  curved  at  the  anterior  ;  ventral  lobe  0.75  X  0.60  mm,  sub- 
quadratc,  the  apex  somewhat  narrowly  rounded,  the  base  free,  about 
one-half  its  length,  the  free  portion  rounded  ;  auriculate  and  extended 
from  one-half  to  the  entire  distance  across  the  stem,  the  line  of  attach- 
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MR’iii  curved  ;  rhizoids  absent ;  cells  of  the  leaf-lobe  uniformly  Lhin- 
w  idled  ;  cells  of  the  margin  9  x  6  p,  of  the  median  portion  15  x  15  p 
:oid  of  the  base  21  x  !5  p  ;  leaves  of  the  branches  and  of  the  innovations 
essentially  like  those  of  the  stem  :  dioicous  :  male  inflorescence  not 
Men  :  female  inflorescence  terminal  on  the  stem  and  on  the  branches, 
with  one  or  two  subfloral  innovations,  in  the  case  of  a  single  innovation 


-  Radula  Andrea, ta  Stcphani.  —  A.  —  Terminal  portion  ol  a  female  pi., . 
''■‘lo^ceuc  and  innovations,  ventral  view.  -  IS.  -  B.  _  Leaf  of  the  sb  n 
•1~'I  view,  x  is.  —  ('.  —  Cells  from  the  median  portion  of  the  leaf-lobe,  x  150.  - 
•  female  bract,  ventral  view,  x  18.  —  K.  —  Female  .  flower  .  with  periantl 
"Meution  *K  "5  18  ~  A’  B  and  0  W0I  C  drawn  from  the  Type  and  I)  and  E  froi 


1  flower  »  assumes  a  lateral  position,  the  innovations  fertile  ;  bracts 
■'t’l'niximate,  the  keel  usually  incurved;  dorsal  lobe  1.55  x  0.90  mm, 
:iI!ex  broadly  rounded  and  occasionally  infolded,  the  base  rounded 
:ilil1  only  slightly  extended  ;  ventral  lobe  0.85  x  0.65  mm,  the  apex 
'  """■led,  the  base  rounded  and  not  extended  :  perianth  2  mm  in  length 
! *5  Inm  width,  broadly  truncate-clavate,  the  mouth  usually 
"dipped,  the  lips  with  a  shallow  median  cleft,  the  lobes  undulate': 
"dhout  special  provision  for  vegetative  propagation. 

j.M"1:  Hab.  India  orientalis,  in  montosis  marilimis. 
frustrations:  Stephani,  Fr.,  leones  Inedit.  (50),  No.  90. 
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Habitat  and  distribution  :  according  to  Stephan i  growing  on  cliffs 
of  coastal  mountains ;  Indian  Union. 

Indian  Union.  Kodaikanal,  1908,  G.  Andre,  11b.  J.  Cardol.  No.  162. 
Type,  in  Hb.  Sieph.  (G)  ;  Madura,  1911,  R.  P.  G.  Foreau,  ex  lib.  Steph. 
((A  :  Nicobar  Islands,  without  date,  Wilhelm  Sulpiz  Kurz  (40,  p.  30b), 
No.  6908.  as  R.  juoanica  Gottsche,  in  I  lb.  Steph.  (G)  :  India  orient, 
without  date,  Pfleiderer,  as  R.  Andreana  St.  K-75,  in  Hb.  Steph.  (G). 

In  his  description  of  Radula  Andreann,  Steph  an  i  designated  no  type 
collection.  In  the  leones  (50),  however,  his  drawing  is  taken  from 
a  collection  made  by  G.  Andre  at  Kodaikanal.  This  collection  is 
obviously  the  material  from  which  Stephani  derived  his  conception 
of  R.  Andreana.  Although  he  described  the  female  inflorescence,  he 
did  not  include  an  account  of  the  perianth  which  is  difficult  to 
understand  as  the  collection  Radula  Andreana,  K-75,  preserved  m  his 
own  herbarium,  contains  plants  with  numerous  perianths. 

30.  —  Radula  Wallichiana  Lehmann,  Pugillus  X  :  9.  1857. 

Radula  ceramensis  Stephani,  Hedwigia  23  :  132.  1881. 

Radula  ovalifolia  Stephani,  Hedwigia  23  :  135.  1884. 

Plants  olive-green  in  the  dried  condition  :  stems  4  cm  or  more  in 
length  and  0.23  mm  in  width,  deeply  pigmented,  rigid,  irregularly  pin- 
nately  branched,  the  branches  3-8  mm  in  length  and  0.15  mm  in  width, 
an  occasional  branch  assuming  stem-like  growth,  branching  occasionally 
adventive  :  leaves  of  the  stem  sub-imbricate,  the  keel  usually  incurved 
and  somewhat  decurrent;  dorsal  lobe  1.1  nun  in  length,  the  free  blade 
0.85  mm  in  width,  narrowly  ovate,  only  slightly  concave,  not  falcate, 
the  apex  broadly  rounded,  the  base  free  about  one-half  its  length,  the 
free  portion  rounded,  not  auriculate  and  extended  usually  one-half 
the  distance  across  the  stem,  the  line  of  attachment  curved  ;  ventral 
lobe  0.6  X  0.4  mm,  sub-quadrate,  the  apex  narrowly  rounded  and 
often  slightly  prolonged,  the  base  free  about  one-half  its  length  and 
the  free  portion  extended  one-half  the  distance  across  the  stem,  rarely 
more,  the  line  of  attachment  curved;  deeply  pigmented  rhizoids  often 
numerous  on  the  raid-carinal  elevation  in  the  lobules  of  the  leaves  m 
the  older  portions  of  the  plant ;  cells  of  the  leaf-lobe  with  uniformly 
thickened  walls  ;  cells  of  the  lobe-margin  14  X  10  p,  of  the  median 
portion  18  x  14  u.  and  of  the  base  22  X  18  p ;  leaves  of  the  branches 
and  innovations  different,  usually  less  imbricate,  the  lobes  more  nar¬ 
rowly  ovate,  often  strongly  falcate  and  caducous  ;  dioicous  :  male  in- 
llorescence  terminal  on  the  branches,  the  inilorescence  occasionally 
proliferating  and  becoming  intercalary,  bearing  3-15  pairs  of  bracts, 
the  bracts  densely  imbricate,  the  keel  strongly  arched  and  thecarinal 
region  strongly  inflated  ;  dorsal  lobe  0.85  X  0.10  mm.  the  free  blade 
narrowly  ovate,  the.  base  extended  about  one-half  the  distance  across 
the  axis  :  ventral  lobe  0.6  -  0. 4  mm,  the  apex  often  narrowly  rounded, 
the  base' extended  about  one-half  the  distance  across  the  axis;  female 
inilorescence  terminal  on  the  branches,  with  one  or  two  subfloral  in¬ 
novations.  in  the  case  of  a  single  innovation  the  «  flower  »  is  lateral  in 
position,  the  innovations  fertile  ;  bracts  usually  somewhat  divergent, 
the  keel  incurved,  straight  or  slightly  arched  in  the  center  ;  dorsal  lobe 
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1.1  x  0.6  mm,  somewhat  obovate,  the  apex  rounded,  the  base  rounded 
and  not  extended  ;  ventral  lobe  0.60  X  0.48  mm,  the  apex  broadly 
rounded,  the  base  rounded  and,  in  the  case  of  the  lower  bract,  extended 


I'm.  30.  —  Tladula  Wallichiana  Lehmann.  —  A.  —  Portion  of  the  main  axis,  ventral 
'  lew.  x  IS.  —  B.  —  Leaf  of  the  stem,  dorsal  view,  x  18.  —  C.  —  Cells  from 
l  lie  median  portion  of  the  leaf-lobe,  x  450.  —  D.  —  Male  inflorescence  terminal 
"ii  a  branch,  ventral  view,  x  18.  —  E.  —  Female  inflorescence  with  two  subfloral 
innovations  and  perianth,  ventral  view,  x  18.  — •  A,  B.  C  and  E  were  drawn  from 
l  lie  do  Vriese  collection  cited  as  the  type  of  R.  ovaUfolia  St.  and  1J  from  the  collection 
dso  made  by  do  Vriese  and  preserved  in  the  herbarium  of  Stephnni  (G)  under  the 
name  R.  javanica  G. 


'V,,H  over  the  axis  :  perianth  mm  in  length  and  0.9  mm  in  width,  trun- 
'  i  e-davate,  the  mouth  not  two-lipped,  the  margin  somewhat  crenate  : 
vegetative  propagation  by  the  caducous  lobes  of  the  leaves  of  certain 
branches,  innovations  and  of  the  male  and  female  bracts. 


Source :  MNHN,  Paris 
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Type  :  In  India  Orientali  collegit  Cl.  Waixich. 

Illustrations  :  Stephan i,  Fr.,  leones  Inedit.  (50),  No.  237,  drawn 
from  the  Type  and  No.  91.  as  Radula  ceramrn.sis  St.  R.  ovalifolia  St. 
was  not  figured  by  Stephan t  as  he  recognized  it  as  a  synonym  of 
R.  cenunensis  St. 

Habitat  and  distribution  :  associated  with  other  hcpatics ;  India 
and  Indonesia. 

India,  without  definite  locality  and  number,  1 85b,  Nathaniel  Wallich 
(10,  p.  557),  the  Type,  in  Mb.  Steph.  (G),  (FH)  and  (PC). 

Moluccas,  Indonesia.  Ceram  :  without  definite  localily,  date  or  num- 
1k-,  Dr.  Lukssen,  the  type  of  Radula  rcrarnrnsis  St.,  in  Hb.  Steph. 
((>)  and  (FH) ;  without  definite  localily,  date  or  number,  Ernst  de  Vhiesk 
(  10,  p.  551),  the  type  of  R.  ovalifolia  St.,  ex  Hb.  Jack,  in  Hb.  Steph. 
(G)  and  ex  Hb.  Steph.  (K) :  and  without  definite  locality  or  date, 
de  Viuese,  No.  31,  ex  Hb.  Sande  Lacoste,  as  R.  javanica  G..  in  Hb. 
Steph.  (G). 

The  reduction  of  Radula  ovalifolia  St.  to  synonymy  under  R.  cera- 
titensis  St.  was  made  by  Stepiian i  in  his  later  treatment  of  the  Genus 
Radula  in  the  fourth  volume  of  the  Species  Hepaticarum  published 
in  1910. 


31.  —  Radula  sumalrana  Stephani,  Sp.  Hep.  -1  :  204.  1910. 

Plants  green  Linged  with  brown  in  the  dried  condition  :  stems  5-6  cm 
in  length  and  0.27  mm  in  width,  strongly  pigmented,  rigid,  pinnately 
branched,  the  branches  1-10  cm  in  length  and  0.2  mm  in  width,  an  oc¬ 
casional  branch  assuming  stem-like  growth  :  leaves  of  the  stem  .sub¬ 
imbricate,  for  the  most  part  contiguous,  the  keel  incurved  and  somewhat 
decurrent;  dorsal  lobe  1.5  x  1.3.  mm,  narrowly  ovate,  slightly  concave, 
often  somewhat  falcate,  Lire  apex  broadly  rounded  and  infolded,  the 
base  free  about  one-half  its  length,  the  free  portion  rounded,  slightly 
auriculate  and  extended  across  and  to  some  extent  beyond  the  stem, 
the  line  of  attachment  oblique  ;  ventral  lobe  0.9  x  0.7  mm,  quadrate, 
the  outer  lateral  margin  more  or  less  parallel  to  the  stem,  the  apex  nar¬ 
rowly  rounded,  the  antical  margin  usually  with  a  shallow  plication, 
the  base  free  about  one-half  its  length,  the  free  portion  broadly  rounded, 
somewhat  auriculate  and  extended  one-half  to  three-fourths  the  dis¬ 
tance  across  the  stem,  the  line  of  attachment  oblique  and  curved  ;  rhi- 
zoids  lacking  ;  cells  of  the  leaf-lobe  for  the  most  part  with  minute  thic¬ 
kenings  at  the  angles,  those  of  the  base  with  definite  trigones  ;  cells 
of  the  lobe-margin  13  10  u,  of  the  median  portion  23  x  17  \i  and 

of  the  base  27  X  17  p. :  leaves  of  the  branches  essentially  like  those 
of  the  stem  :  dioicous  :  male  inflorescence  not  seen  :  female  inflorescence 
terminal  on  the  branches,  with  two  subfloral  innovations,  one  innovation 
usually  tile  more  vigorous  and  appearing  to  continue  the  fertile  axis  ; 
bracts  slighlly  smaller  than  the  leaves  of  the  associated  axis,  the  keel 
incurved;  dorsal  lobe  1.20  x  0,75  mm,  obovate,  the  apex  rounded, 
the  base  rounded  and,  in  the  ease  of  the  lower  bract,  extended  somewhat 
over  the  axis  of  the  innovation  :  ventral  lohe  0.75  x  0.45  mm,  the  apex 
broadly  rounded,  the  base  rounded  and,  in  the  case  of  the  lower  bract. 
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extended  somewhat  over  the  axis  of  the  innovation;  perianth  (the  one 
example  appears  to  be  immature)  not  exserted  beyond  the  bracts,  in¬ 
flated,  the  mouth  shallowly  two-lipped,  the  lips  sinuate  :  special  means 
for  vegetative,  propagation  lacking. 


31.  —  Itodula  suniatrana  Stepbani.  — -  A.  —  Portion  of  the  main  axis  with 
a  branch,  ventral  view,  x  18.  —  B.  —  Leaf  of  the  stem,  dorsal  view,  x  18.  — 
1  -  Cells  from  the  median  portion  of  the  leaf-lobe,  >  450.  — -I).  —  Female 

inflorescence  with  two  subfloral  innovations,  ventral  view,  x  18.  —  E.  —  Fe¬ 
male  inflorescence  with  perianth  (immature  ?),  ventral  view,  x  18.  Drawn  from 
the  Type. 


Type  :  Hab.  Sumatra. 

Illustrations :  Stephani,  Fr.,  leones  Inedit.  (50),  No.  179. 
Habitat  and  distribution  :  without  ecological  data ;  Sumatra. 
Sumatra,  without  definite  locality,  date  or  number,  F.  Kehding 
1  10.  p.  275),  Type  in  Hb.  Steph.  (G). 

Hadula  sumalrand  somewhat  closely  resembles  li.  Sandei  St.  and  its 
\Mionym  H.  Nietneri  St.  It  differs,  however,  in  that  its  leaves  are  less 
imbricate,  the  lobes  are  more  falcate  and  tend  to  be  broadly  infolded. 


Source :  MNHN,  Paris 
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32.  _  Radula  cordiloba  Taylor,  Lond.  Jour.  Bot.  4  :  375.  1846. 

Plants  olive-green  in  the  dried  condition  :  stems  8  cm  or  more  in 
length  and  0.3  mm  in  width,  deeply  pigmented,  rigid,  pinnately  branched, 
the  branches  4-16  mm  in  length  and  0.2  mm  in  width,  often  bearing 
branches  of  the  second  order  :  leaves  of  the  stem  imbricate,  in  part 
«  densifobate  »  in  .some  individuals,  the  keel  incurved  and  often  with 
an  abrupt  backward  turn  at  the  outer  limit,  somewhat  decurrent ;  dorsal 
lobe  1.6  v  1.1  mm,  ovate,  slightly  concave,  only  slightly  falcate,  the 
apex  rounded,  the  base  free  about  one-half  its  length,  the  free  portion 
rounded,  not  auriculate  and  extended  across  and  often  beyond  the 
stem,  the  line  of  attachment  oblique;  ventral  lobe  0.8  x  0.7  mm,  qua- 
drate,  the  apex  more  or  less  broadly  rounded,  the  base  free  more  than 
one-half  its  length,  the  free  portion  rounded,  somewhat  auriculate, 
the  apex  and  inner  margin  often  narrowly  reflexed,  extended  across 
and  occasionally  beyond  'he  stem,  the  line  of  attachment  oblique  ; 
rhizoids  lacking  ;  cells  of  the  leaf-lobe  uniformly  thin-walled  ;  cells  of 
the  lobe  margin  10  X  9  p,  of  the  median  portion  18  X  16  p  and  of  the 
base  22  x  15  p ;  leaves  of  the  branches  and  innovations  essentially 
the  same  :  dioicous  :  male  inllorescence  not  seen  :  female  inflorescence 
terminal  on  the  branches,  with  one  or  two  sublloral  innovations,  in 
the  case  of  a  single  innovation  the  «  flower  »  tends  to  be  on  the  antical 
side  of  the  combined  axes,  the  innovations  fertile  ;  bracts  somewhat 
divergent,  the  keel  incurved,  usually  with  the  abrupt  backward  turn 
ai  the  outer  limit  wich  is  characteristic  of  the  vegetative  leaves  ;  dorsal 
lobe  1.1  X  0.7  mm.  ovate,  the  apex  broadly  rounded,  the  base  rounded 
and,  in  the.  case  of  the  older  bract,  extended  somewhat  over  the  axis 
of  the  innovation  ;  ventral  lobe  0.7  X  0.5  mm,  the  apex  broadly  rounded, 
the  base  rounded,  slightly  auriculate  and,  in  the  case  of  the  lower  bract, 
extended  slightly  over  the  axis  of  the  innovation  :  perianth  2.7  mm 
in  length  and  0.7  mm  in  width  at  the  center,  slenderly  truncate-cla- 
vate,  the  mouth  not  two-lipped,  the  margin  irregularly  crenate  :  special 
means  for  vegetative  reproduction  lacking. 

Type  :  in  insulis  pacificis  (Nightingale  in  Hb.  Hk.). 

•  Illustrations  :  this  species  was  unknown  to  Stephani  (44,  p.  153). 

Habitat  and  distribution  :  in  mats  on  moist,  shaded  rocks  at  relatively 
low  elevations ;  Oceania. 

Oceania.  Pacific  Isles.  Nightingale,  as  Radula  Boryana ,  ex  14b.  Muse. 
\Y.  Wilson,  1871,  in  Herb.  British  Museum,  Type  and  in  Herb,  lvew 
as  Juny.  pollens  Sw.  (.7.  Boryana)  and  as  Radula  pollens  Nees,  ex  Herb. 
Hooker,  in  Herb.  Fal  low  (FH) ;  on  shaded  moist  rocks.  Austral  Islands, 
Ruruta,  near  Teape  and  Teti,  310  m,  1934,  H.  St.  John,  Fr.  Veruoorn, 
Hep.  Sel.  et  Grit.,  Ser.  xi,  No.  536  (Y). 

Taylor  based  Radula  cordiloba  on  material  that  Thomas  Nightingale 
had  collected  at  some  point  in  his  travels  through  the  islands  of  Oceania. 
The  exact  locality  of  this  collection  was  not  recorded.  About  twenty 
years  after  the  publication  of  Taylor’S  description,  William  Mitten, 
in  his  account  of  the  J unyvrmanniae  in  Seeinann's  F'lora  Vitiensis,  in¬ 
cluded  R.  cordiloba  in  his  brief  consideration  of  the  Radulae,  and,  in 
addition  to  the  type,  cited  a  collection  made  by  Archibald  Menzies 
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(24.  p.  9*)  in  Hawaii  and  another  made  by  the  Rev.  T.  Powell,  No  160, 
in  Samoa.  Both  of  these  collections  are  preserved  in  the  herbarium  of 
William  Mitten  at  the  New  York  Botanical  Garden  and  the  Powell 
collection  is  also  preserved  at  Kew  Gardens  under  the  name  R.  javanica 
Nees.  These  collections  have  been  examined  and  are  not  to  be  identi¬ 
fied  with  the  Taylor  species. 

Because  of  the  crowded  configuration  of  the  leaves  which  occurs  in 
some  individuals,  R.  cordiloba  is,  perhaps,  a  questionable  member  of 


Fig.  32.  — •  Radula  cordiloba  Taylor.  —  A.  —  Portion  of  the  main  axis  with  a  branch 
taken  from  an  individual  showing  the  tendency  toward  the  «  densifoliate  »  habit, 
ventral  view,  x  18.  —  B.  —  Leaf  of  the  stem,  dorsal  view,  x  18.  —  Cells  from 
the  median  portion  of  the  leaf-lobe,  X  450.  —  D.  — -  Female  inflorescence  with 
perianth,  ventral  view,  x  18.  Drawn  from  the  Type. 

the  Section  Ampliatae.  The  «  densifoliate  »  habit  of  this  species,  however, 
is  not  constant  and  to  classify  it  in  the  Section  Densifoliae  would  also 
he  questionable.  It  has  been  placed  in  the  Section  Ampliatae  because 
the  non-densifoliate,  ampliate  lobule  appears  to  be  the  more  characte¬ 
ristic  condition. 

Because  of  the  densifoliate  habit  which  in  part  occurs  in  some  indi¬ 
viduals,  Radula  cordiloba  may  be  confused  with  certain  non-gemmi- 
parous  Radulae  of  Oceania  included  in  the  Section  Densifoliae.  R.  cordala 
Mitten  has  lobules  that  are  larger  in  relation  to  the  lobe  and  pronounced 
irigones  in  the  cells  of  the  leaf-lobe.  These  same  differences  also  occur 
hi  R.  densifolia  Castle.  In  the  case  of  R.  unduli flora  Gotlsche  the  peri- 


anth  is  broader.  In  R.  Oceania  Castle  the  lobule  differs  in  outline  and 
the  lobes  are  almost  rectangular  with  narrowly  Hanged  margins,  in 
R.  fauciloba'  St.  the  apex  of  the  lobule  is  somewhat  extended  and  the 
apical  portion  is  abruptly  directed  away  from  the  axis.  The  perianth 
of  this  species,  moreover,  is  strikingly  different  in  that  it  is  broader 
and  deeply  two-lipped.  In  the  case  of  R.  pinnulnla  Mitten  the  lobule 
of  the  stem-leaf  is  larger  in  relation  to  the  lobe  and  usually  has  a  plication 
in  the.  upper  lateral  margin. 

S3.  —  Radula  jauanica  Gottsche,  Syn.  Hep.  257.  1844. 

Radnla  javaniea  beta  commutata  Gottsche,  Bot.  Zeit.  19  :  1. 

1861.' 

Plants  olive-green  in  the  dried  condition  :  stem  7.5  cm  or  more  in 
length  and  0.25  mm  in  width,  somewhat  deeply  pigmented,  rigid,  somew¬ 
hat  infrequently  and  irregularly  branched,  the  branches  5-20  mm  in 
length  and  0.18  mm  in  width  :  leaves  of  the  stem  contiguous  to  subim- 
bricate,  the  keel  incurved  and  decurrent :  dorsal  lobe  1.65  x  1.35  mm, 

I  he  free  blade  elongate-ovate,  concave,  often  somewhat  falcate,  the 
apex  rounded,  the  base  free  about  one-half  its  length,  the  free  portion 
rounded,  not  auriculate  and  extended  across  and  beyond  the  stem, 
the  line  of  attachment  almost  straight;  ventral  lobe  0.6  x  0.5  mm, 
subquadrate,  the  apex  somewhat  narrowly  rounded,  the  base  fiee  about 
one-half  its  length,  the  free  portion  rounded,  slightly  auriculate  and 
extended  three-fourths  to  the  entire  distance  across  the  stem,  the  line 
of  attachment  curved  ;  rhizoids  lacking  ;  cells  of  the  leaf-lobe  uniformly 
thin  walled  ;  cells  of  the  lobe  margin  13  -  10  p.,  of  the  median  portion 
20  x  13  (x  and  of  the  base  26  <  17  u. ;  leaves  of  the  branches  and  sub- 
Iloral  innovations  different,  the  free  blade  of  the  lobe  narrower  and  often 
more  falcate,  I  he  lobules  conspicuously  smaller  and  narrower  in  relation 
lo  the  lobe  :  dioicous  :  male  inflorescence  intercalary  on  the  branches, 
bearing  5-25  pairs  of  bracts,  the  bracts  somewhat  densely  imbricate, 
the  keel  strongly  arched  and  the  earinal  region  strongly  inflated  ;  dorsal 
lobe  0.80  x  0.55  mm.  the  free  blade  concave,  slightly  extended  late¬ 
rally,  the  apex  rounded,  the  base  free  nearly  one-half  its  length,  the 
free  portion  extended  across  the  axis  and  not  beyond  ;  ventral  lobe 
0.5  x  0.3  mm,  the  apex  narrowly  rounded,  the  base  free  about  one- 
third  its  length,  the  free  portion  extended  about  one-half  the  distance 
across  the  axis  :  female  inilorescence  terminal  on  the  branches,  with 
one  or  two  sublloral  innovations,  in  the  case  of  a  single  innovation  the 
<•  llower  »  assumes  a  lateral  position,  the  innovations  frequently  fertile  ; 
bracts  usually  somewhat  divergent,  the  keel  incurved ;  dorsal  lobe. 
1.1  >  0.6  mm,  narrowly  obovate,  the  apex  rounded,  the  base  rounded 
and,  in  the  case  of  the  lower  bract,  extended  over  the  axis  of  the  in¬ 
novation  ;  ventral  lobe  0.15  0.40  mm,  the  apex  rounded,  the  base 
rounded  and,  in  the  ease  of  the  lower  bract,  extended  over  the  axis  of 
the  innovation  :  perianth  3.6  mm  in  length,  narrowly  truncate-clavate. 
often  slightly  contracted  at  the  mouth,  the  mouth  not  two-lipped,  Lhc 
margin  lobed  :  special  provision  for  vegetative  propagation  lacking. 

Type  :  Habitat  in  Java  insula  ad  Sadjra  Prow  Bantam  (Blume) : 
in  Insula  Mauri tii  (Sieber)  ;  in  Nilgherries  (Mont.)  ;  in  Owailii  et  Ceylon 
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iiisulis  (Ill).  Hk.  n.  51.  56)  ;  in  Insulis  Carolinis,  Ualan  et  Strong  (Lesson 
m  lib.  Kinth.  ct  Bongard,  Mertens  in  HI).  Acad.  Petrop.).  Note  for 
reasons  presented  in  the  discussion  that  follows,  the  collection  from 
the  Caroline  Islands  has  been  designated  the  Lectotype. 


Illustrations  :  Stephani,  Fr.,  leones  Inedit.  (50),  Nos.  100a,  100b, 
11111  and  lOOd.  Figure  No.  100a  —  without  indication  of  the  source  — 
appears  to  have  been  taken  from  the  Leitohjpe.  Nos.  100b  and  100c 
'I*'1'1,  obviously  drawn  from  material  unrelated  to  R.  jaoanka.  lOOd. 
1  inwn  from  material  labelled  «  Pacific  Isles,  comm.  Gge.  Davies  (Herb. 
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Mitten  sub  R.  decurrens)  »  and  consisting  of  a  segment  of  axis  and  a 
single  leaf  is  a  reliable  figure. 

Habitat  and  distribution  :  on  bark  and  associated  with  other  bryo- 
phytes  ;  Oceania. 

Pacific  Isles,  without  definite  locality,  date,  name  or  collector  or 
number,  as  Jung.  Boryana  and  also  ex  Hb.  W.  Wilson,  1874,  both  in 
Hb,  British  Museum. 

Philippine  Islands.  Prov.  Iloilo,  Panay  Island,  1913,  C.  B.  Robinson 
(40,  p.  410),  Bur.  Sci.,  No.  18255,  in  Hb.  Steph.  (G). 

Mariana  Islands,  1911,  R.  C.  McGregor,  PI.  of  Guam,  Bur.  Sci., 
No.  5941  (BM). 

Caroline  Islands.  Kusaie  (Ualan)  Island,  1825,  Strong,  comm,  by 
R.  P.  Lesson  (40,  p.  322),  in  Hb.  Gottsche  (B),  and  ex  Hb.  Bescherelle 
(BM)  and  Hb.  Muse.  Paris  (PC),  the  Lectotype.  Note  —  the  citation 
of  this  collection,  as  a  paratype  in  the  original  account,  is  inaccurate 
and  misleading.  Gottsche  identified  Ualan  (lvusaie  Is.)  as  the  name 
of  a  collector.  It  appears  thal  the  material  was  collected  by  Strong. 
One  packet  in  the  herbarium  of  Gottsche  bore  the  label  «  Radula  java- 
nica  beta  eommutata,  Insulis  Carolinis,  Strong,  von  Lesson  mitgebracht  » ; 
Yap,  1900,  G.  L.  A.  Volkens  (40,  p.  547)  without  number  and  No.  485, 
in  Hb.  Steph.  (G). 

Australia,  without  definite  locality,  1889,  F.  M.  Bailey  (40,  p.  30), 
in  Hb.  Steph.  (G)  and  ex  Hb.  C.  Roumeguere  (BM)  and  No.  678,  comm. 
Brotherus  (PC). 

Samoa,  without  definite  locality  or  date,  Karl  Rechinger  (40,  p.  428), 
Xos.  3013,  3032.  3036,  3061,  3186,  3291,  3297,  3301,  3332,  3360,  in  Hb. 
Steph.  (G)  ;  Ovalau,  Jacquinot  and  Hombron,  Voyage  de  l'Asirolabe 
et  de  la  Zelee,  1845,  as  R.  javanica  beta  (PC)  ;  on  Plagiochila  sp.,  1964, 
Ovalau,  Dr.  Eduard  Graeffe  (40,  p.  199),  in  Hb.  Jack  (G)  ;  Upolu 
Island,  without  date,  Graeffe,  in  Hb.  Jack  (G)  ;  Upolu  Island,  1861, 
Graeffe,  Nos.  616,  1633  and  1648,  in  Hb.  Jack  (G). 

Cook  Islands.  Rarotonga  Island,  1899,  Cheesemann,  Nos.  3372  and 
3373,  in  Hb.  Steph.  (G). 

Tahiti,  without  definite  locality  or  date,  Dr.  J.  Nadeaud,  190  f 
195  and  175  ;  176,  in  Hb.  Muse.  Paris  (PC)  ;  without  definite  locality, 
1855,  Vieillard  et  Panchet,  in  Hb.  Steph.  (G  and  PC). 

The  original  description  of  Radula  javanica  Gottsche  was  based  pri¬ 
marily  on  material  that  had  been  collected  by  Blume  in  Java  and  that 
had  been  cited  in  the  Hepaticae  Javanicae  of  Reinwardt,  Blume  and 
Nees  under  the.  name  R.  Boryana  N.  ab  F..  in  1825.  As  Paratypes  Gott- 
sche  cited  in  addition  collections  from  Mauritius,  Nilgiri,  Hawaii,  Cey¬ 
lon  and  the  Caroline  Islands.  In  1861,  seventeen  years  after  the  appea¬ 
rance  of  the  original  description  in  the  Synopsis  Hepaticarum,  Gottsche 
pointed  out  in  his  Hepaiicologische  Notizen  (20,  p.  4)  that  the  collec¬ 
tions  upon  which  he  had  based  his  conception  of  this  species  contained 
two  varieties  which  he  designated  «  variety  alpha  originalis  »  and  «  vari¬ 
ety  beta  eommutata  ».  In  connection  with  the  first,  he  associated  the 
material  from  the  herbarium  of  Nees  which,  without  question,  is  the 
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c  ollection  made  by  Blume  in  Java  and,  at  the  same  time,  identilied 
it  with  R.  campanigera  Montagne.  The  Blume  collection  has  been 
examined  earlier,  identified  with  R.  camganigera  and  included,  under 
the  name  R.  javanica  alpha,  as  a  synonym  of  R.  campanigera  Mont, 
in  the  description  of  that  species  in  the  account  of  the  species  of  the 
Subgenus  Cladoradula  of  this  revision  (6,  p.  36).  In  the  case  of  variety 
brhi  he  cited  first  the  Lesson  collection  from  the  Caroline  Islands  and 
then  included  the  collections  from  Hawaii  and  Ceylon  both  of  which 
had  accompanied  the  original  description  as  additional  examples  of 
his  <•  Radula  javanica  reformata  ».  Accordingly  it  is  consistent  with 
iiomenclatorial  rules  to  retain  the  name  Radula  javanica  Gottsche  with 
R.  javanica  var  beta  commutala  as  its  synonym  and  to  designate  the 
Caroline  Islands  collection  as  the  Lectotype. 

Some  years  past,  through  the  courtesy  of  Dr.  Reimers,  the  collec¬ 
tions  of  Radula  javanica,  preserved  in  the  herbarium  of  Dr.  Gottsche 
at  Berlin-Dahlem,  were  made  available  for  examination  and  study. 
This  study  indicated  that  Gottsche  did  not  have  a  clear  conception 
of  R.  javanica  even  in  its  revised  sense  and  had  associated  under  this 
name  a  number  of  unrelated  species.  The  collection  from  Mauritius, 
ex  Herb.  Sieber,  has  been  referred  to  R.  appressa  Mitten  and  the  Nilgiri 
col  lection  to  R.  Perrotietii  G.  The  Ceylon  collection  is  an  undetermined 
member  of  the  Section  Densifoliae  and  the  one  from  Hawaii  is  too  limi¬ 
ted  to  permit  identification  with  certainty  although  sufficient  to  show 
characters  which  differ  from  those  of  the  Lectotype, 


Addendum 

Section  9.  Densifoliae  (17) 

No  sample  of  the  type  collection  of  Radula  mulli/lora  Gottsche  was 
available  at  the  time  the  manuscript  of  the  Section  9.  Densifoliae  was 
submitted  for  publication  and,  as  Schiffner’s  figures  of  this  species  in¬ 
dicated  an  ampliate  and  not  densifoliate  condition,  R.  mulliflora  was 
assigned  to  Section  10.  Ampliatae.  Recently,  through  the  courtesy  of 
1  T.  K.  H.  Rechinger  of  the  Botanical  Division  of  the  Natural  His- 
,ory  Museum  in  Vienna,  the  type  collection  of  this  species  has  been 
made  available  for  study  and  R.  mulli/lora  found  to  be  densifoliate 
in  its  leaf-configuration. 

Similarly  in  the  early  distribution  of  species  into  the  various  sections 
"I  this  revision,  Radula  Taylori  St.  was  assigned  to  Section  10.  Amplia- 
n  .  This  assignment  was  based  on  an  inspection  of  the  collection  made 
1  v  Rogers  in  Cuba  which  had  been  identified  by  Stephani  as  R.  Tay- 
biri.  Through  the  courtesy  of  Dr.  C.  E.  B.  Bonner  of  the  Conservatoire 
1  1  dardin  Botaniques  at  Geneva,  the  type  of  R.  Taylori  collected  in 
I  hmerara,  has  been  made  available  for  study  and  found  to  be  strongly 
densifoliate  and  completely  different  from  the  Cuban  collection. 

Vs  both  Radula  mulli/lora  Gottsche  and  R.  Taylori  St.  are  out  of 
|Tice  in  Section  10.  Ampliatae,  the  accounts  of  these  species  are  offered 
I'ere  in  an  addendum  with  reference  to  the  earlier  published  Section  9. 
densifoliae. 
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Radula  multi  flora  Gottsche,  ex  SchifYner.  Gazelle  Exped.  1  :  20.  1880. 

Plants  dark  olive-green  in  the  dried  condition  :  steins  5  era  or  more 
in  length  and  0.3  mm  in  width,  deeply  pigmented,  rigid,  somewhat 
profusely  pinnalely  branched,  the  branches  5-10  mm  in  length  and 
0.2  mm  in  width,  an  occasional  branch  assuming  stem-like  growth  and 
producing  an  almost  fanlike  pattern  of  growth,  with  branches  of  the 
second  and  third  orders  :  leaves  of  the  stem  imbricate,  the  keel  incurved 
and  only  slightly  decurrenl :  dorsal  lobe  1.5  >:  1.3  mm,  narrowly  ovate, 
somewhat  concave,  often  somewhat  falcate,  the  postical  margin  occa¬ 
sionally  narrowly  rellexed  beyond  the  keel,  the  apex  rounded,  the  base 
free  about  one-half  its  length,  the  free  portion  rounded,  slightly  auri- 
culate  and  extended  across  and  somewhat  beyond  the  stem,  the  line 
of  attachment  more  nr  less  straight;  ventral  lobe  0.7  X  0.6  mm,  qua¬ 
drate,  the  apex  narrowly  rounded,  occasionally  re  Hexed,  the  base  free 
nearly  three-fourths  its  length,  not  auriculate,  often  extended  to  more 
or  less  overlap  the  carinal  region  of  the  next  younger  alternate  leaf, 
ihe  inner  margin  often  narrowly  rellexed,  the  line  of  attachment  oblique  ; 
rhizoids  frequently  present  in  the  older  portion  of  the  plant ;  cells  of 
the  leaf-lobe  usually  uniformly  thin-walled,  occasionally  with  minute 
trigones  ;  cells  of  the  margin  of  the  lobe  10  x  10  ;x.  of  the  median  portion  I 
21  x  18  (j.  and  of  the  base  22  x  15  p. ;  leaves  of  the  branches  of  the 
first  order  essentially  like  those  of  the  stem  but  less  densifoliate  ;  leaves 
of  the  branches  of  the  second  order  like  those,  of  the  branches  of  the 
first  order  or  much  reduced  and  compacted  on  short,  axes  ;  dioicous  : 
male  inflorescence  terminal  or  intercalary  on  the  branches,  bearing 
4-25  pairs  of  bracts,  the  bracts  densely  imbricate,  the  keel  strongly 
arched  and  the  carinal  area  strongly  inflated  ;  dorsal  lobe  0.65  x  0.55  mm, 
the  apex  rounded  and  somewhat  laterally  extended,  the  base  extended 
across  but  not  beyond  the  axis  ;  ventral  lobe  0.40  x  0.25  mm,  the  apex 
more  or  less  narrowly  rounded  and  the  base  rounded  and  not.  extended 
beyond  the  axis  :  female  inflorescence  terminal  on  the  branches  of  the 
lirsf  and  second  orders,  with  one  or  two  sub  11  ore  1  innovations,  in  the 
case  of  a  single  innovation  the  -  flower  »  becomes  lateral  in  position, 
the  innovations  occasionally  fertile  :  bracts  somewhat  divergent,  the 
keel  more  or  less  incurved;  dorsal  lobe  1.09  x  0.62  mm,  somewhat 
narrowly  obovate,  the  apex  broadly  rounded,  the  base  rounded  and 
not  expended  ;  ventral  lobe  0.62  x  0.17  mm,  the  apex  rounded,  the 
base  rounded  anil  not  exlended:  perianth  1 .5-2.5  mm  in  length  and 
0. 9-1.0  mm  in  width  at  the  center,  broadly  truncate-davate.  usually 
narrowed  at  the  mouth,  the  mouth  irregularly  lobed  :  special  means  for 
vegetative  propagation  lacking. 

Type  :  In  insula  Neu-Hannoocr  ad  litus  occidentalp.  ad  arborum  cl 
fruticum  ramos  copiose  una  cum  Dcndro-Lejcimia  via  at  a  aim  perian- 
thiis  el  .j1  (20.  7.  75).  —  Ins.  Neu-Mecklenburq  S.  O.  c.  perianlhiis  (19. 

8.  75). 

Illustrations  :  Stephan i,  Fr„  leones  Inedit.  (50),  No.  105.  This  ligure 
bears  no  resemblance  to  the  type  collection.  Schiffner.  5'.  (37,  pi.  4. 
lig.  12-13).  1  his  figure  must  have  been  taken  from  a  branch  as  it 
does  not  show  the  characteristic  densifoliate.  condition  of  the  main 
axis. 
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Mabitat  and  distribution  :  on  trees  and  associated  with  other  hepa- 
tics  ;  New  Guinea,  Bismarck  Archipelago  and  the  Solomon  Islands. 
Xew  Guinea.  Simbang,  near  Finschhafen,  1893,  W.  Micholitz  (40, 
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p.  360),  as  R.  javanica  G.,  in  Hb.  Steph.  (G)  ;  on  bark,  Astrolabe  Plain, 
1896,  Carl  A.  G.  Lauterlsach  (40,  p.  313).  as  R.  rejlexa  N.  &  M.,  in  Hb. 
Steph.  (G). 

Bismarck  Archipelago.  New  Britain  (Neu-Pommern),  1894,  W.  Micho- 
litz,  as  R.  javanica  G.,  in  Hb.  Steph.  (G)  ;  Lavongai  (Neu-Hannover), 
on  Irees,  1875,  l)r.  Friedrich  C.  Naumann,  Gazelle  Exped.,  Type,  Hb. 
Schiffner  (WU)  and  ex  Hb.  Gottsche  in  Hb.  Steph.  (G). 

Solomon  Islands.  Tokara  Island,  near  Buka  Island,  Karl  Rechinger 
(10,  p.  425),  as  R.  javanica  G.,  Nos.  4553  and  4554,  in  Hb.  Steph.  (G). 

In  comparison  with  the  densifoliate  species  of  Oceania,  Radula  mulli- 
floru  Gottsche  is  readily  recognized.  It  differs  from  the  others  of  this 
area  in  that  the  lobule  is  smaller  in  relation  to  the  lobe  and  the  mouth 
of  the  perianth  is  always  somewhat  contracted.  The  perianth  of  R. 
decurrens  Mitten  also  shows  this  contraction  but  in  the  Mitten  species 
the  keel  is  more  decurrent,  the  apices  of  the  lobules  are  more  consis- 
tently  rellexed  and  the  cells  of  the  tissue  of  the  lobe  possess  marked 
trigones. 

Radula  Taylori  Stephani,  Hedwigia  23  :  156.  1884. 

Plants  olive-green  in  the  dried  condition  :  stems,  according  to  Ste-  i 
phani  6  cm  in  length,  rigid,  deeply  pigmented  red-brown,  pinnately  bran¬ 
ched  :  leaves  of  the  stem  imbricate,  slightly  decurrent,  the  keel  arched 
in  the  lower  half  incurved  above,  the  lower  carinal  area  somewhat 
inflated;  dorsal  lobe  1.25  x  0.85  mm,  narrowly  ovate,  concave,  the  . 
lower  lateral  margin  including  the  apical  portion  often  infolded  along  ! 
a  line  in  continuation  of  the  keel,  the  base  free  about  one-half  its  length, 
the  free  portion  rounded,  not  auriculate  and  extended  across  and  often  . 
beyond  the  axis,  the  line  of  attachment  curved  ;  ventral  lobe  0.85  X  I 
0.55  mm,  quadrate,  the  apex  narrowly  rounded,  the  base  free  three- 
fourths  its  length,  the  free  portion  rounded  and  overlapping  the  lower 
carinal  region  of  the  next  younger  alternate  leaf,  the  line  of  attachment 
short  and  curved  ;  rhizoids  not  seen  :  cells  of  the  leaf-lobe  with  small 
additional  deposits  of  wall  material  at-  the  angles  ;  cells  of  the  margin 
10  x  10  p,  of  the  median  portion  17  X  13  u  and  of  the  base  23  X  17  p  : 
dioicous :  male  inflorescence  noL  known  :  female  inflorescence  (only 
one  example  seen)  terminal  on  a  branch,  with  a  single  innovation,  the 
innovation  not  fertile  ;  bracts  somewhat  divergent,  the  keel  strongly 
incurved;  dorsal  lobe  1.55  x  1.10  mm,  somewhat  obovate,  the  apex  ! 
rounded,  the  base  rounded,  somewhat  extended  ;  ventral  lobe  0.85  X  I 
0.80  mm.  the  apex  broadly  rounded,  the  base  rounded  and  somewhat 
extended  :  perianth  3.8  nun  in  length  and  1.25  mm  in  diameter,  subrec- 
I  angular,  the  mouth  not  two-lipped,  the  margin  somewhat  coarsely 
sinuate  :  provision  for  asexual  reproduction  by  specialized  structures 
lacking. 

Type  :  Hab.  Demerara.  (Hb.  Gottsche,  misit  Taylor.). 

Illustrations  :  Stephani,  Fr.,  leones  Inedit.  (50),  No.  170.  This  plate  j 
consists  of  a  drawing  of  a  portion  of  the  stem  bearing  a  single  leaf  in 
ventral  view  and  is  both  inaccurate  and  misleading.  In  addition  there 
are  two  figures  copied  from  Gottsche  one  of  which  shows  the  female  j 
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inflorescence  with  perianth.  The  other  figure  is  a  drawing  of  a  portion 
of  the  axis  in  ventral  view.  Neither  of  these  gives  a  definite  indication 
of  the  densifoliate  habit. 

Habitat  and  distribution  :  without  ecological  data  ;  British  Guiana 
Denierara.  without  date,  name  of  collector  or  number,  sub  J.  pattens 
Sw.,  misit  T.  Taylor,  ex  Hb.  Gottsche,  Type,  formerly  in  Hb.  Bota- 
nisches  Museum  (B)  and  in  Hb.  Steph.  (G).  Note  —  the  collection  made 
by  Baron  H.  F.  A.  Eggers  (25,  p.  225),  No.  4996,  in  Cuba  in  1889  and 


35.  —  Radula  Taylori  Stephan i.  —  A.  Portion  of  the  main  axis  with  branch, 
'••ntral  view,  x  IS.  — -  13.  Leaf  of  the  stem,  dorsal  view,  x  IS.  —  C.  Cells  from 
median  portion  of  the  leaf-lobe,  X  450.  —  I).  Female  inflorescence  with  a 
'ingle  innovation  and  perianth,  ventral  view,  x  18.  —  Drawn  from  the  Type. 


preserved  in  the  Stephani  material  under  the  name  Radula  Taylori, 
boLh  at  Harvard  and  Geneva,  is  an  undescribed  ampliate  species  which 
bears  no  resemblance  to  the  Demerara  collection. 

Radula  Taylori  bears  no  close  resemblance  to  other  densifoliate  spe- 
rics  of  the  same  geographic  area. 
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—  ‘87,9-/.  in  Account  of  the  Petrological,  Botanical  and  Zoological 
ollections  made  m  Kerguelen  s  Land  and  Rodriguez  during  (he  Transit 
of  Venus  Expedition,  in  the  Years  1874-75.  Botany  of  Rodriguez, 
H epaticae  ( Hoy.  Soc.  Lond.  Phil.  Trans.  168,  396-401) 

•  «•>.  183e-  in  d-Orbignj,  A.,  Fiord,  Bolivien.i,. 

Voyage  dans  I  Amerique  mendionale  7  (7).  49-86,  pi.  1.  fig.  ]-4. 

!842.  —  Cryptogamae  Nilgheriensis  seu  Plantarum  cellularium  in 
moil  I  i  bus  penmsulae  indicae  Neel-Gherries  diet  is  a  cl.  Perroltel  collec- 
taruni  Enumeratio  (Ann.  Sri.  not  11  18  12-23) 
i.  aranm  (K.  G.  K.).  Blobs  ,k.  L.)  ,n,l  Sss?  5,  'f.sbsbbok  (C.  G.l, 
i"5--  II epaticae  Javanicae  (Nova  Acta  Acad.  Caes.  Leon.  12,  181- 
238,  409-417). 

.  Schiffner  (V.),  1889.-  Lebermoose  (Hepaticae)  mit  Zugrundelgung 
der  von  Dr  A  (  .  Gottsche  ausgefuhrten  Vorarbeiten  (Forschungs- 
icise  b.  JV1.  b.  »  bazelle  » in  den  Jahren  1874  bis  1876,  4  (4),  1-48,  pi.  1-8). 

’  SpRD,Cn  (Richard),  1885.  -  Hepaticae  of  the  Amazon  and  of  the  Andes 

of  Peru  and  Ecuador,  pp.  1-XI,  1-588,  pi.  1-22,  Index.  London. 

18Ho.  —  Hepaticae  F.lliotteanae,  insulis  AntiUanii  St.  Vincentii  et 
Homimca  a  clar.  \Y.  R.  Elliott,  annis  1891-1892  lectae,  Ricardo 
bpruce  determmatae  (Jour.  Linn.  Soc.  (Botanv),  30,  331-372,  pi.  20-30) 


Source :  MNHN,  Paris 


82 


Riccia  crystallina  L.  emend.  Raddi  et 
Riccia  cavernosa  Hoffm.  emend.  Raddi.  -  II. 

par  Mme  S.  Jovet-Ast 


Cette  seconde  note  concernant  Riccia  crystallina  et  R.  cavernosa  apporte 
quelques  complements  morphologiques  concernant  les  spores  des  deux 
cspeces,  une  liste  de  localites  nouvelles,  les  conclusions  resultant  de 
l’examen  des  types  de  Riccia  plana  et  R.  Negrii  qui  sont  identiques  a 
It.  crystallina  puis  de  R.  Terracianoi  et  R.  Tellinii,  especes  creees  par 
C>.  Gola  et  que  l’on  doit  considerer  comme  des  R.  cavernosa. 

1.  —  Section  des  spores  de  Riccia  crystallina 
et  de  R.  cavernosa 

La  section  des  spores  de  R.  crystallina,  observee  sur  materiel  sec  (fig.  1) 
a  un  contour  triangulaire  arrondi  ou,  souvent,  presque  arrondi.  On  trouve, 


p,0.  i,  _  Sections  de  spores  de  Riccia  crystallina.  1  :  one  section  montrantla  eouchc  h 

parti ellement  detacher  de  la  couch.-  a.  2  :  fragment  de  l’enveloppe  de  la  spore  a  veo 
erfites  de  longueurs  differentes.  3  :  fragment  de  l’enveloppe  de  la  spore  h  I'angle  d’une 


de  l’exterieur  vers  l’interieur :  1°  une  couche  resistante  (a),  brun  clair, 
epaisse  de  1,5  p.,  prolongee  par  des  cretes  etroites,  ayant  jusqu’a  10  p. 
de  hauteur  :  2°  une  couche  Ires  mince  (b),  epaisse  de  1  p.  environ  ou  un 
peu  plus,  qui  se  detaehe  facilement  de  la  couche  a.  Vue  au  microscope 
optique,  la  couche  b  apparait,  vers  l’interieur,  homogene  et  tres  pale, 
a  rexterieur,  couverte  de  fines  papilles  d'un  brun  jaunatre  clair.  F.lle  ne 
semble  pas,  cependant,  constitute  de  deux  feuillets  distincts. 

La  section  des  spores  de  R.  cavernosa  (fig.  2),  observee  sur  materiel 
sec,  plus  nettement  triangulaire,  montre  :  1»  une  couche  resistante  (a). 


Source :  MNHN,  Paris 
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l,nm  i'<)uge,  epaisse  de  2,5  p,  couverte  de  cretes  moins  nombreuses  que 
1  !•«  /’.  nijslallina  et  atteignant,  au  plus,  8-9  p  de  hauteur  ;  2°  une  couche 
';paisse  de  2  p  on  un  peu  plus,  qui  se  detache  facilement  de  a.  Cette  couche 
apparail,  a  l’exterieur  (b  1)  jaune  brunatre  et  Ires  granulcuse,  portant 
in  rescan  brun  rouge,  peu  saillant  et  fortement  granuleux  ;  vers  l’interieur, 
,,e  esl  d'un  jaune  Ires  pale  et  absolument  homogene  (b  2).  Y  a-t-il  reel- 


1  aenl  2  feuillets  fortement  reunis  l’un  a  1'auLre,  ou  un  seul  feuillet  granu- 
1  "llx  sur  I'exterieur  ?  On  ne  peut  le  decider  car,  au  microscope  optique, 

'  distingue  aucune  limite  scparant  les  deux  feuillets  hypothetiques. 


2.  —  Qu’cst-ce  que  Riccia  plana  Taylor  ? 

V  -  Diagnose  du  Riccia  plana  Tayl. 

1  Inonas  Tayi.or,  en  1846,  a  decrit  un  Riccia  nouveau,  R.  plana,  d’apres 
1111  specimen  d’AustraJie  (Swan  River)  recolte  par  James  Drummond 
011  Void  la  diagnose  latine  de  cette  espece  :  «  Fronde  orbiculari, 

I  '  i  i  ruosa,  stellalim  4-5  lobata  ;  lobis  planis,  quadralo-rotundatis,  cre- 
11:1  I|S-  subtus  nudis  ». 

I  1  AM.oR  complete  ces  lignes  par  les  commentaires  suivants  :  «  Fronds 
-  "  civ  i  / 2  an  inch  in  diameter,  and  the  lobes  about  3  lines,  greenish- 
"lll,l>-  slightly  crenate  or  irregularly  angulate  ;  when  moistened,  the 

II  """us  appearance  vanishes:  margin  of  the  lobes  scarcely  elevated. 
Ils  I'as  some  resemblance  to  R.  crystallina  L.  however,  the  fronds  are 

n""1'  H'in  and  delicate,  wider,  more  angulate,  by  no  means  chanelled 
"Hi  more  compressed  to  the  soil ». 


Source :  MNHN,  Paris 
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Cette  description  ne  donne  pas  de  renseignements  sur  Ies  spores,  mais, 
si  Ton  pense  a  la  date  de  publication,  elle  parait  deja  precise  en  ce  qui 
concerne  le  thalle.  Notons  les  expressions  :  «  greenish-white  ;  when  mois¬ 
tened  the  cavernous  appearance  vanishes  ;  wider  :  by  no  means  chanel- 
led  ».  Ceci  conduit  a  l’idee  d’une  ressemblance  entre  ce  R.  plana  et  R.  crys- 
lallina. 

Plusieurs  auteurs  (par  ex.  :  Gottsche,  LinOenbero  et  Nees,  1841  ; 
Underwood,  1881  ;  G.  Hassel  de  Menendez,  19(12)  ont  rapproche 
R.  plana  de  R.  crystallina,  mais  nous  ne  savons  pas  toujours  ce  qu’ils 
representaient  par  le  noin  R.  crystallina. 


B.  —  Examen  dd  type  de  Ricria  plana  Tayl. 

Grace  a  l'amabilite  du  Dr  E.  Mii.nk-Redhead,  de  l’Herbier  de  Kew 
(Royal  Botanic  Gardens),  j’ai  pu  examiner  le  type  du  R.  plana. 


Sur  la  feuille  d’herbier,  3  specimens  sont  fixes.  Nommons-les  du  haul 
en  has  de  la  feuille  :  A,  B,  C.  Le  specimen  A  porte  l’indication  «  Ricria 
plana  Tayl.  mss,  Swan  River,  Mr  James  Drummond,  1843  ».  Sur  le  sachet 
du  specimen  B.  on  lil  :  «  Ricria  plana  l  ayl.,  Swan  River,  Mr  James  Drum¬ 
mond  ».  L’etiquette  du  specimen  C  indique  :  «  306,  Riccia  plana  Tayl.  ’ 
Melbourne,  30.4.54,  Jr  M.A.  ».  Cette  date  indique  qu’il  s’agit  d'un  speci- 


Source :  MNHN,  Paris 
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men  recolte  plus  tard  ei  ajoute  ensuite  sur  la  feuillc  du  R.  plana.  C'est 
mi  exemplaire  de  taille  relativement  grande,  leinte  de  violet,  au  moins 
sur  les  bords.  II  difft’re  des  deux  echantillons  A  et  B  et  ne  correspond  pas 
a  la  diagnose  du  R.  plana,  done  nous  n'en  tiendrons  pas  compte. 

Le  specimen  A  comprend  settlement  quelques  thalles,  d’un  blanc  bleute 
ii  verdatre.  Un  des  thalles  possede  3  (ou  4)  capsules.  J’ai  preleve  quelques 
spores  a  l’interieur  d’une  de  ces  capsules  avec  le  plus  grand  soin  possible, 
r.es  spores,  relativement  jeunes  puisqu'elles  se  sont  liberees  des  tetrades 
u lenient  lorsque  je  les  ai  mises  dans  une  goutte  d’eau,  d’un  jaune  clair, 
mesurent  70-85  p.,  le  plus  souvent  78-80  p.  (fig.  3,  2-8).  On  compte,  sur 
i  i  face  distale,  8-10  alveoles  complctement  limitees  par  des  cloisons  fines 
portent  aux  angles  des  tubercules  atteignant  8-10  p.  de  hauteur,  assez 
i  ns,  entiers  au  sommet  ou  bifides,  ou  meme,  bien  que  plus  rarement, 

1 1  i tides.  Sur  les  faces  proximales,  les  alveoles  sont  souvent  incomplete- 
mint  delimitees  par  des  cretes  generalement  basses,  ornees  de  tubercules 
I  n  visibles.  L’aile  marginale,  finement  crenelee,  porte  a  chaque  angle 
ime  perforation  bien  nette. 

I-e  specimen  B,  d’un  bleu  vert  tres  pale,  se  compose  de  fragments  de 
Indies.  La  fig.  3,  1  represente  1’un  de  ces  fragments  mesurant  5  mm  x 
inm,  Ires  peu  profondement  divise,  a  marge  un  peu  revolutec  sur  le 
i .  ii  perforations  peu  visibles  sur  la  face  superieure.  Un  autre  fragment, 

■  i impact,  large  de  1  mm  a  peine,  porte  1  capsules  dont  3  jeunes  tres  pales 
d  I’autre,  plus  proclie  de  la  maturite,  orange  par  transparence.  Quelques 
i  nes  pales,  prelevees  dans  cette  capsule,  ont  un  diametre  de  80  p.  et 
ne  ornementation  exactement  semblable  a  celle  des  spores  du  specimen  A. 
>  us  pouvons  conclure  que  les  specimens  A  et  B  appartiennent  a  la  meme 
1  l>i  ce  et,  tres  probablement,  a  la  meme  recolte. 

Dans  ces  deux  specimens,  l’aspect,  la  couleur,  les  dimensions  du  thalle 
mic  part,  la  mesure  du  diametre  et  1’ ornementation  des  spores,  l’aspect 
l!r  l’aile  et  les  perforations  angulaires  de  l’aile,  d’autre  part,  sont  tout  a 
i ml  semblables  a  ce  que  nous  avons  decrit  pour  le  Riccia  Crystallina 
r.  Bryol.  XXXIII,  1964-1965).  Done,  les  specimens  mediterraneens 
iminmes  R.  crystallina  et  le  type,  australien,  du  R.  plana  appartiennent 
a  une  meme  espece.  Le  nom  Riccia  plana  Taylor  devient  synonyme  de 
l!-  i  riistallina  L.  emend.  Raddi. 

t  ■  —  Examen  de  specimens  divers  nommes  R.  plana. 

Beaucoup  de  specimens  d’origine  diverse  ont  ete  nommes  R.  plana. 

I  'particnnent-ils  reellement  a  cette  espece  done  au  R.  crystallina  ? 

I I  A.  V.  Duthie  et  S.  Garside  (1936,  p.  111-116,  fig.  7-20)  ont  place 
Sll,|s  le  nom  R.  plana,  decrit  et  figure  un  assez  grand  nombre  de  specimens 
■I  Afrique  du  S.  Leur  travail  est  si  bien  realise  que  Ton  n’a  aucun  doute 
Sl"'  In  ressemblance  entre  eux  et  le  type  du  R.  plana.  J’ai  voulu,  cependant, 
m niiir  1’exactitude  des  caracteres  figures. 

Brace  a  l’amabilite  de  E.  A.  Schelpe,  du  Bolus  Herbarium,  j’ai  obtenu, 

'  "  I’ re l,  les  10  specimens  suivants  : 

^  5006,  Cape,  Stellenbosch  ;  garden  paths.  Leg.  A.  V.  Duthie,  20.8. 
l'1  J  No  5052,  Cape,  Prov.  Stellenbosch.  Above  water-level  of  Lily 
1  '"I-  Leg.  A.  V.  Duthie,  april  1932.  —  N°  5192,  Cape,  Stellenbosch. 

1  "inmon  along  road  sides.  Leg.  A.  V.  Duthie,  sept.-oct.  1934.  — N°  5216. 

1  Stellenbosch,  On  surface  of  moist  pots  in  greenhouse.  Leg. 
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A.  V.  Duthie,  sept.  1934.  — N°  5306,  Cape  Peninsula,  Rosebank.  Garden 
ground.  Leg.  A.  V.  Duthie,  18.8.1935.  ■— N°  5309,  Cape,  Knysna.  Garden 
ground.  Leg.  A.  V.  Duthie,  2-1.8.1935.  —  N°  5313,  Cape,  Gordonia, 
Orange  River,  near  Upington.  Leg.  A.  V.  Duthie,  sept.  1935.  —  N°  5420, 
Cape,  Stellenbosch,  Ileidehof,  Stellenbosch  Flats.  Leg.  A.  V.  Duthie, 
30.8.1937.  — N°  5515,  Cape,  Gordonia,  Orange  River.  Alluvial  bed.  Leg. 
A.  V.  Duthie.  —  N°  1808,  South  West  Africa,  Otjiwarongo,  «  Water- 
berg  station  »  grosse  waterberg.  Locally  common  on  damp  earth,  alt. 
5100  ft.  Leg.  E.  Schelpe.  1  1.7.1954. 


TABL.  1  -  DISTRIBUTION  DU  DIAMETRE  DES  SPORES: 

Specimens  de"R.  plana" d 'Afrioue  du  Sud . 


Duthie  5192 
Duthie  5420 
Duthie  5216 
Duthie  5306 
Duthie  5529 
Duthie  5309 
Duthie  5006 
Schelpe  4808 
Duthie  5515 
Duthie  5313 


50.4  69.6 

60.  79. 

62.4  74.4 

62  ..4  74.4 

62.4  74.4 

69.6  81.6 

69.6  86.4 

72.  84. 

72.  86.4 

74.4  88.8 


60.8  19.2 

66.3  19 

68.  12 

70.2  12 

70.5  12 

74  12 

77.1  16.8 

79.  12 

79.8  14.4 

82.5  14.4 


Chez  tous  ces  specimens  determines  par  S.  Garsjde,  les  thalles  compacts. 
Ires  pales,  se  disposent  en  rosettes  atteignant  au  plus  15  mm  de  diametre, 
a  lobes  tres  larges  et  peu  profonds  (fig.  3,  9-13).  Le  nombre  de  capsules 
etant  toujours  tres  grand,  j'ai  pu,  sans  nuire  au  bon  etat  des  echantillons, 
prelever  sur  chacun,  dans  une  seule  capsule,  50  spores.  J’ai  reporte,  sur 
le  tableau  I,  pour  l’ensemble  des  spores  d’une  meme  capsule,  la  valeur 
du  plus  petit  diametre,  celle  du  diametre  le  plus  grand  et  la  moyenne 
arithmetique  du  diametre  des  50  spores.  Les  graphiques  du  tableau  II 
montrent  la  variation  du  diametre  des  spores  dans  une  meme  capsule. 
11  en  resulte  que,  pour  ces  10  specimens,  le  diametre  des  spores  varie  de 
(50)-60-89  (x  et  la  moyenne  arithmetique  de  61  a  83  p.  La  dispersion  maxi¬ 
mum  est  inferieure  a  20.  Si  Ton  compare  ces  resultats  d’une  part  a  ceux 
que  nous  venons  de  voir  sur  le  type  du  R.  plana  el,  d'autre  part,  au  tableau 
realise  pour  R.  crystallina  (Rev.  Rryul.  XXXIII,  1964-1965*  tableau  I) 
on  voit  que  les  3  series  de  mesures  ont  donne  des  resultats  semblables. 

En  ce  qui  concerne  1’ornementation  des  spores,  je  ne  peux  trouver,  sur 
les  R.  crystallina,  sur  le  type  de  R.  plana  et  sur  les  R.  plana  d’Afrique  du 
S,  aucune  difference  importante.  On  pourrait,  tout  au  plus,  indiquer, 
dans  le  type  du  R.  plana,  des  spores  plus  claires  a  tubercules  un  peu  plus 
fins,  mais  ces  spores  sont  jeunes. 
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2)  Pour  l’Amerique  duS,  S.  Arnell  (1963)  signale  R.  plana  del’Uru- 
guay  et  G.  Hassel  de  Menendez  le  cite  d’Argentine  (1962).  L’excel- 


lcnte  description  et  les  figures  publiees  par  G.  Hasset.  de  Menendez 
ne  laissent  guere  de  doute  sur  la  ressemblance  du  specimen  de  Rio  Negro 
ovec  ceux  d’Afrique  du  S. 


Source :  MNHN,  Paris 


3)  Dans  l’lnde.  d’apres  S.  K.  Pande  et  Ram  TJdar  (1958)  puis 
K.  P.  Srivastava  (1964),  R.  plana  existe  egalement  (ex.  :  .Mangalore, 
Mt  Abu) ;  il  serait  meme  trcs  comniun  dans  le  S  de  l'lnde.  Je  n’ai  pu 
examiner  de  specimens  mais  les  figures  des  spores  font  penser  que  ces 
auteurs  ont  fait  une  determination  exacte  :  cependant,  ils  ont  mesure, 
comme  diametre  des  spores,  70-100  jj.,  ce  qui  est  nettement  superieur 
a  toutes  les  mesures  elfectuees  jusqu’alors  pour  les  spores  de  R.  plana. 
En  outre,  le  thalle  represente  par  ces  auteurs  se  divise  profondement  en 
lobes  etroits.  On  ne  peut  done,  actuellement,  affirmer  que  ces  specimens 
de  l'lnde  sont  refinement  des  R.  plana. 

D.  —  Conclusion. 

Les  specimens  de  la  region  mediterraneenne  que  nous  avons  nommes, 
par  comparaison  avec  les  specimens  vus  par  Raddi,  R.  crystal! ina  L. 
emend.  Raddi,  le  type  du  R.  plana  d’Australie,  les  echantillons  d'Afrique 
du  S  nommes  R.  plana  par  Garsioe  et  ceux  d'Amerique  du  S  apparlien- 
nent  tons  a  la  meme  espece.  11  reste  un  doute  pour  les  specimens  de  l’lnde. 

Le  nom  Riccia  plain’  Tayl.  est  un  synonyme  de  R.  crystallina  L.  emend.  Raddi 

(1818). 

La  distribution  du  Riccia  crystallina  n’est  done  pas  strictement  medi¬ 
terraneenne  comme  nous  le  pensions.  Elle  s’etend  sur  une  grande  partie 
du  monde,  principalement  dans  I’hemisphere  S  (Australie,  Afrique  du  S, 
Amerique  du  S)  et  monte,  dans  rhemisphere  N,  seulement  dans  la  region 
m  ed  it  erraneen  ne. 

3.  OuVst-ee  que  Riccia  Negrii  Gobi  ? 

G.  Cola  (1915,  p.  60)  a  decrit,  sous  le  nom  R.  Negrii,  un  specimen 
recolte  en  Ethiopie  (Abyssinie  septentrionale,  Debarek),  en  1909,  par 
Chiovenda.  (.race  a  l'obligeance  de  C«.  Moggt,  j’ai  pu  eludier  les  types  de 
Gola  des  Riccia  d'Abyssinie  conserves  a  Florence.  Le  type  de  R.  Negrii 
est  un  specimen  «  pallide  virens  »  conformement  a  ce  que  dit  Gola,  a 
thalle  ressemblant  exactement  a  celui  de  R.  crystallina,  sur  lequel  les 
capsules,  a  1’etat  sec,  ne  font  pas  fortement  saillie.  Les  spores  d'une  capsule 
mesurent  de  64-74  p.  et  la  moyenne  de  50  d'entre  elles  donne  un  diamdre 
de  69  p.  L'ornementation  est  celle  du  R.  crystallina.  On  pourrait,  tout  au 
plus,  trouver  une  faible  dilTerence  dans  la  hauteur  des  tubercules  qui 
sont,  souvent,  un  peu  morns  fortement  saillants  que  chez  la  plupart  des 
specimens  de  R.  crystallina.  Ce  caractere,  variable  chez  les  spores  des 
dilTerents  specimens  et  dans  un  meme  specimen,  ne  sufliL  pas  pour  main- 
tenir  l’espece  R.  Negrii. 

Le  nom  R.  Negrii  passe  done  en  synonymie  avec  R.  crystallina. 

\.  Qu'esl-ce  que  Riccia  Terracianoi  Gola  ? 

En  1915,  Giuseppe  Gola  publia  la  diagnose  du  R.  Terracianoi,  espece 
rapportee  d'Erylhree  (region  d’Hamasen,  pres  de  Mai  Himi,  1  900  in 
alt.),  en  1893,  par  Terragiano  et  Pappi  (n°  4620).  J’ai  pu,  grace  a 
G.  Moggi,  examiner  le  type  qui  est  conserve  a  l’Herbier  de  l'lnstitut 
Rotanique  de  Florence. 
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Le  thalle  et  les  spores  ont  les  caracteres  du  R.  cavernosa.  Comme  l’indi- 
'  I  lu‘  la  fig-  4,  le  diametre  des  spores  varie  de  80  p  a  96  p  ;  la  moyenne 
c  ithmetique  du  diametre  de  50  spores  d’unc  meme  capsule  atteint  85.3. 


T.a  fig.  4  montre  1’ornementation  des  spores  caracteristique  de  celles  du 
/ 1.  cavernosa. 

Le  nom  U.  Terrncianoi  devient  done  un  synonyme  de  7?.  cavernosa  Hoffm 
emend.  Raddi. 

S.  Arnell  (1957)  citait.  R.  Terracianoi  d’Israel  et  donnait  la  figure  de 
-  sPores-  Ceci  correspond  incontestablement  a  tine  erreur.  La  plante 
re  presentee  est  un  R.  crgstallina. 

5.  —  Ou  est-ce  que  Ricci'a  Tellinii  (iola  ? 

Dans  la  meme  publication  de  Gola  (1915),  on  trouve  la  diagnose  d’un 
Tellinii  d’apres  un  specimen  d’Erythree  (pres  de  Keren,  Agl 
1  adesan,  1-6.XII.1902,  leg.  Tellini,  n"  1343).  L’examen  du  type  montre 


Fio.  5.  —  Specimen  type  du  Riccia  Tellinii.  —  Graphique 
des  valours  du  diametre  des  spores.  Deux  spores. 


Source :  MNHN,  Paris 
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que  le  thaile  et  les  spores  (fig.  5)  sont  ceux  d'un  R.  cavernosa.  Les  spores, 
brun  rouge,  mesurent  78-92  p. ;  la  moyenne  arithmetique  des  valeurs  du 
diametre  de  50  spores  d’une  raeme.  capsule  est  de  86.6. 

Le  nom  R.  Tellinii  devient,  lui  aussi,  un  synonyme  de  R.  cavernosa. 


(».  —  Loealites  nouvelles  de  Riccia  cavernosa 

Hamasen  et  Keren,  en  Erythree,  correspondent  A  deux  loealites  nou¬ 
velles  pour  R.  cavernosa. 

Plusieurs  specimens  du  Tibesti  appartiennent  aussi  a  cette  esp£ce. 
Tous  ont  des  spores  a  ornementation  assez  dense,  a  diametre  relativement 
grand  (jusqu'a  108  p)  et  ressemblent  beaucoup  aux  specimens  de  l’A'ir. 
L’un  est  recoil  e  par  P.  Quezel  :  Tissoude,  dans  les  fumerolles,  3  000  m, 
sept.-nov.  1958.  Les  autres  ont  ete  recoltees  par  Th.  Monod  :  7914,  du 

18.11.1940.  —  7975,  du  10.3.1940.  —  7991,  du  11.3.1940.  —  7995,  du 

12.3.1940.  —7905,  du  18.11.1940. 
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Les  Hepatiques  d’Israel  :  Enumeration, 
notes  ecologiques  et  biogeographiques 

par  S.  Jovet-Ast  et  H.  Bischi.er 


Resume.  —  Historique  des  recherches  hdpaticologiques  en  Israel.  Liste  des 
33  esp&ces  (24  Marchantiales,  2  Jungermanniales  anacrogynes,  5  Jungerman- 
niales  acrogynes,  2  Antliocerotales)  signaldes  dans  la  bibliographic  ou  r6coltdes 
par  nous-mdmes ;  enumeration  de  leurs  locality  et  stations  ;  distribution 
dans  le  monde  ;  distribution  horizontals  et  verticale  en  Israel.  Details  sur  les 
stations  dans  la  region  cotifere,  en  Galilee,  en  Judee,  au  N6guev  ou  Riccia  atro- 
marginata  et  R.  lamellosa  vivent  sur  le  loess  sableux  de  la  steppe.  Remarques 
sur  le  pH  des  substrate. 


I.  —  HISTORIQUE 

Cette  partie  de  la  Palestine  qui  s’etend  de  Mdtulla  en  Galilee  du  N  a 
lilat  au  S  du  Neguev  et  que  Ton  nomme  maintenant  Israel,  est  restee 
inconnue  des  Hepaticologues  jusque  vers  la  fin  du  19e  si£cle. 

En  1891,  H.  Hart,  le  premier,  v  signale  deux  especes  :  Lumilaria 
cruriata  de  Judee,  Riccia  lamellosa  de  Be’er  Sheva  au  Neguev. 

Pendant  de  nombreuses  annees,  les  Hepatiques  d’Israel  sont,  a  nouveau, 
"iibliees.  En  1931,  D.  Rabinovitch-Sereni  cite  6  especes  d’Hcipatiques 
l  ecoltees  dans  7  localites  du  Littoral  et  de  Judee  :  Riccia  fluitans,  Ricrio- 
"irpus  nalans ,  Targionia  hypophylla,  Clevea  Spalhysii,  Grimaldia  fra- 
Fossombronia  caespiliformis.  Le  specimen  determine  Grimaldia 
I'ngrans  est,  en  realite,  un  Reboulia  hemisphaerica,  espece  qui  n’avait 
!»as  encore  ete  trouvee  en  Israel. 

L  Proskauer  (1953),  d'apres  des  recoltes  de  D.  Zohary  effectuees 
sur  *e  Littoral,  en  Judee  et  en  Galilee,  enumere  15  especes  parmi  lesquelles 
les  10  suivantes  sont  nouvelles  pour  Israel:  Phaeoceros  bulbiculosus, 
(  <>rsiriia  coriandrina,  Oxymitra  paleacea,  Riccia  trabutiana  (sous  le  nom 
( dromarginata  var.  glabra),  R.  Crozalsii,  R.  gougeliana,  R.  sorocarpa. 
''"’ilhbya  nigrella,  S.  lophacea,  Cephalozia  sp. 

^  partir  de  cette  date,  des  publications  un  peu  plus  nombreuses  parais- 
scnL  S.  Arnell  (1957)  decrit  une  esp6ce  nouvelle,  R.  palaeslina  que 
nous  rapportons  ici  4  R.  Frostii,  espece  nouvelle  pour  Israel  .  il  cite 
terracianoi  Gola,  mais  nous  considerons  les  deux  specimens  qu’il 
uomme  ainsi  comme  R.  crystallina  L.  emend.  Raddi. 

i.'n  1959,  S.  Rungby  signale  deux  especes  dont  Tune  Sphacrocarpus 
■' hchelii ,  etait  encore  inconnue  de  ce  pays. 


Source :  MNHN,  Paris 
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En  1960,  L.  Kofler  trouve,  aux  environs  de  Jerusalem,  un  Targionia 
lorbecriana  (voir  S.  Jovet-Ast,  1961). 

line  courte  note  de  B.  Baum  et  S.  Jovet-Ast,  en  1962,  apporte  encore 
1  especes  non  citees  precedemxnent :  Riccia  airomarginata  et  R.  nigrella 
de  Judee  ■  R.  macrocarpa  et  R.  snbbijurca  du  Littoral. 

Dans  sa  petite  {lore  des  M uscinees  d  lsrael,  F.  Bilewsky  (1963)  enu- 
mere  8  especes  d'Hepatiques  parmi  lesquelles  3  sont  nouvelles  pour  le 
pays :  Marchanlia  polgmorpha,  Riccia  glauca,  Anthoceros  laevis. 

Ainsi,  jusqu'alors,  on  pouvait  etablir  une  liste  de  27  especes  d’Hepa- 
tiques  connues  en  Israel. 

Au  printemps  de  1961,  nous  avons  recolte  des  Muscinees  dans  un 
grand  nombre  de  localites  de  chacune  des  principales  divisions  geogra- 
phiques  du  pays.  Grace  a  lamabilite  du  Professeur  M.  Zohary  et  de 
B.  Baum,  il  nous  a  ete  possible  d'examiner  les  specimens  conserves  a 
l’Universite  Hebra'ique  de  Jerusalem  et  ceux  de  l’lierbier  de  B.  Baum. 
Nous  avons  etudie  quelques  echantillons  de  l'Herbier  de  l’Universite 
de  Tel  Aviv  et  obtenu,  en  pret,  de  notre  Confrere  S.  Arnei.i.  des  echantil¬ 
lons  de  Riccia  .  ainsi  quelques  determinations  anterieures  ont  ete  veri- 
tiees  ou  rectifiees. 

Nous  donnons,  ci-dessous,  la  liste  des  Hepatiques  nominees  par  nous 
ou  dout  la  determination  a  ete  veriliee  par  nous,  de  leurs  stations  et 
de  leurs  localites. 

Les  genres  sont  classes  suivant  l’ordre  systematique  adopte  par 
I\.  Muller  (Die  Lebermoose  Europas,  in  Rabenhorst  L.,  Ivryptoga- 
menllora,  ed.  3,  6,  1931-1958).  Dans  clvaque  genre,  nous  enumerons 
les  especes  par  ordre  alphabetique,  selon  la  nomenclature  suivie  par 
K.  Muller.  Nous  citons  les  localites  dans  l’ordre  geographique.  du  N  au 
S  du  pays  et  de  l’E  a  l’W.  L’orthographe  des  noms  de  lieux  est  celle  de 
la  carte  du  «  Survrey  of  Israel,  Ministry  of  Labour  *  :  Israel,  1  :  250  000. 
edition  de  decembre  1962. 


II.  —  LISTE  DES  ESPfiCES  SIGNALERS  EN  ISRAEL 


MARCH  ANTIALES 
Sphaerocarpus  Micheli 
1.  Sphaerocarpus  Michelii  Bellardi. 

La  distribution  de  cette  espece  (Allemagne,  France,  Belgique,  Angletene 
meridionale,  TenerifTe,  Portugal,  Espagne,  Sicile,  Grece,  Yougoslavie. 
Israel,  Algerie,  Maroc,  Etats-l’nis,  Argentine  (?)  montre  qu’elle  vit 
fort  bien  sous  le  climat  mediterraneen.  On  pourrait  toutefois  s’etonner 
que  son  thalle,  d’aspect  si  fragile,  supporte  les  conditions  climatiques 
de  la  region  de  Be’er  Sheva  et  du  voisinage  de  la  Mer  Morte,  mais  les 
stations  sur  lesquelles  elle  s’installe  restent  humides  asscz  longtemps 
pour  lui  permettre  d’effectuer  tout  le  cycle  de  son  developpement.  Valeur 
du  pH  du  substrat :  6.3-7.5. 


Source .  MNHN,  Paris 
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Stations  :  Sur  la  terre  fraiche,  argileuse  ou  sahlonneuse,  ou  sur  «  terra 
rossa  >■,  a  la  base  des  blocs  ou  enlre  les  dalles  des  rochers  calcaires,souvent 
dans  les  prairies  a  Polerium.  —  En  bordure  des  chemins  terreux 
umbrages.  —  Sur  les  alluvions  tres  lines  et  encore  humides  des  rivieres 
dessechees,  a  1' ombre  des  Polerium  et  des  Tamarix,  dans  les  steppes 
du  S. 

En  compagnie  de  dillerentes  especes  de  Riccia,  de  —  .1004  750  m  d’alti- 
lucle.  en  Galilee  du  N,  sur  le  Littoral,  dans  les  Monts  de  .Judee  et  dans 
le  Neguev  du  N. 

Localiles  (*)  :  a)  Falik,  1.111.1962,  Baum  20  013  (lib.  Tel  Aviv)  —  Jeru¬ 
salem,  II.  -  IV.  1956,  Rungby  s.n.  (Rungby,  1959,  p.  80). 

b>  Rosh  Pinna,  NW  (calcaire),  64  011  -  Zefat,  SW,  64  013  —  Pris 

de  Migdal,  64  009  -  Mahon  Weinghit,  64  01 1  Uerzliyya,  64  012  -  -  Tel 
Aviv.  64  273  -  Jerusalem,  64  015  —  Mar  Giyyora,  64  010  —  Nahal 

Sliicpna,  61  006  —  Nahal  Arugot,  pres  d’En  Gedi,  64  008  —  Nahal  Beer 
Sheva,  64  007. 

2.  Sphaerocarpus  sp. 

Station  :  Sur  la  terre  humide  («  terra  rossa  >■),  au  pied  d'une  falaisc 
calcaire  exposee  au  N,  a  600  m  environ  (sans  spores). 

Local  ite  :  b)  En  Kerem,  64  285. 


Targionia  L. 


Tahgonia  hypophylla  L. 

Stations  :  Sur  la  terre  fraiche  (souvent  sur  «  terra  rossa  >),  a  la  base 
rt  dans  les  fentes  ombragees  des  rochers  et  des  murets  calcaires,  dans 
k's  prairies  a  Polerium  ou  les  maquis  a  Quercus  calliprinos.  —  A  la  base 
I  dans  les  fissures  des  rochers  basaltiques. 

En  compagnie  de  Clevea,  Reboulia,  Lunutaria  et  Fossombronia,  de 
i  50  a  800  m  d'altitude,  mais  plus  frequent  entre  600  et  800  m,  en  Galilee, 
•  h  Carmel,  et  dans  les  Monts  de  Judee.  Semble  manquer  sur  le  Littoral. 

K.  Muller  indiquait,  pour  cette  espece,  une  preference  pour  un 
Mibstrat  pauvre  en  calcaire,  terre  ou  rochers.  En  Israel,  nous  avons 
observe  T.  hiipoplu/Ua  a  proximite  de  rochers  calcaires,  mais  sur  ties 
sols  dont  le  pH  variait  de  5.8  a  6.8. 

Localiles:  a)  Rosh  Pinah,  3.11.1926,  Sereni  39  (HUJ  ;  Skreni,  1931, 
i1  r>)  -  Rosh  Pinna,  3. III.  1946,  D.  Zohary  s.n.  (MUJ)  —  Emeq  Yezreel. 
s-'!-.  Bilewskv  s.n.  (Bilewsky,  1963,  p.  71)  —  Gilboa,  3.1V.1927.  Sereni  10 
KtiJ;  Sereni,  1931,  p.  6)  -  Environs  of  Jerusalem.  12.111.1950, 

Zohary  s.n.  (Proskauek.  1953,  p.  121)  —  .Jerusalem,  11.-1V.  1956, 
Hungby  s.n.  (Rungby,  1959,  p.  80)  —  Jerusalem,  Vallee  du  Couvent 

111  paru  dans  un  Li-jHTi.il  publie  dans  IsraSl  Journ.  riot.,  I  l.  pp.  30-48.  2  phot..  I  Olio. 

I-  *  localities  cite-*  anterieurement  par  divers  auteurs,  n'out  pas  etc  signalers  dans 
'*  ''**  i 'avail,  mais  seront  domnSes  ici  afin  de  fournir  au  Lectern-  uin-  documentation 
"’"ipkMe  sur  la  distribution  des  Hepatiques  en  Israel  :  a)  repr&ente  les  locality 
A’nalees  dans  la  bibliographic  ou  sur  les  etiquettes  des  ecbantillons  de  divers  col- 
t  '-teurs ;  b)  nos  recoltes  personnelles. 


Source :  MNHN,  Paris 
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de  la  Croix,  8.1.1941,  D.  Zohary  s.n.  (HUJ)  —  Jerusalem,  Vallee  du 
Convent  de  la  Croix,  16.1.1942,  D.  Zohary  s.n.  (HUJ)  —  Jerusalem, 
Vallee  du  Couvent  de  la  Croix,  17. XII.  1940,  Kushnir  s.n.  (HUJ)  —  Jeru¬ 
salem,  16.1.1960,  Baum  s.n.  (HUJ)  —  Monts  de  Judee,  29.1.1960,  Baum 
s.n.  (HUJ). 

b)  Pres  d’Avivim,  64  117  —  Kerem  Ben  Zimra,  64  106  —  Zefat, 
SW.  64  107,  64  108  Au  bord  de  la  route  Zefat-Rosh  Pinna,  64  104  — 
Pres  de  Migdal,  64  118  —  Carmel,  Wadi  Glich,  64  119  —  Carmel,  pres 
du  sommet,  64  118  —  Jerusalem,  64  102,  64  105,  64  112,  64  115,  64  226 
—  En  Kerem,  64  109,  64  110,  64  111,  61  114,  64116,  64  209  —  Har 
Giyyora,  64  103,  64  227. 


i.  Takgionia  lorbeeriana  K.  Muller. 

Cette  espece,  decrite  par  K.  Muller  il  y  a  moins  de  25  ans,  se  distingue 
difficilement  stir  le  terrain  de  T.  hypophylla,  du  moins  par  son  aspect ; 
le  parfum  qu’elle  degage,  une  observation  des  caracteres  des  pores, 
des  ecailles  ventrales  et  des  spores,  perxnet  cependant  de  l’identifter 
en  toute  surete.  I.a  fig.  1  represente  la  variation  du  dianietre  des  spores 
de  specimens  israeliens  de  T.  hypophylla  et  de  specimens  israeliens  de 
T.  lorbeeriana.  Elle  montre  que  la  majorite  des  spores  de  T.  lorbeeriana 
ont  un  diamelre  superieur  a  celui  des  spores  de  T.  hypophylla.  Souvent 
les  deux  especes  vivent  ensemble  et,  dans  ce  cas,  les  thalles  de  T.  lorbee¬ 
riana  semblent,  generalement,  plus  nombreux  que  ceux  du  T.  hypophylla. 

Contrairement  a  la  distribution  du  T.  hypophylla,  celle  du  T.  lor¬ 
beeriana  est  restreinte  :  Azores,  Canaries,  Portugal,  Espagne,  Baleares, 
France  meridionale.  Corse,  Sardaigne,  Capri,  Sidle,  l.yclie,  Turquie, 
Liban,  Israel,  Algerie,  Maroc.  Son  extension  jusqu’aux  Azores  et  aux 
Canaries  pourrait  permettre  de  la  qualifier  de  >  mediterraneenne-atlan- 
tique  »,  mais  T.  lorbeeriana  n’existe  pas  dans  les  parties  septentrionales 
des  cdtes  atlantiques.  K.  Muller  lui  avait  atlribue  une  airc  «  atlantique- 
ouest-mediterraneenne  ».  Actuellement  nous  le  connaissons  beaucoup 
plus  a  l’Est  et  le  considerons  comme  une  espece  «  mediterraneenne  ». 
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Stations  :  Sur  la  terre  fraiche  (parfois  sur  «  terra  rossa  »),  a  la  base 
et  dans  les  fentes  des  rochers  et  des  murets  calcaires,  dans  les  prairies 
;i  Poterium  ou  les  maquis  a  Olea,  Laurus  ou  Quercus  calliprinos,  plus 
rarement  sous  les  pins.  A  la  base  et  dans  les  fissures  des  rochers  basal- 
liques. 

En  compagnie  de  Clcve.n  et  de  Reboulia,  de  —100  a  750  m  d’allitude, 
mais  plus  frequent  entre  50  et  500  m,  en  Galilee,  au  Carmel,  sur  le  Littoral 
et  dans  les  Monts  de  Judee. 

Locality  :  a)  Jerusalem,  Matsleva,  26.1.1941,  D.  Zohary  s.n.  (HUJ) 
-  Jerusalem,  Motsa  Ilith,  26.111.1961,  Kofler  s.n.  (P)  —  -  S.  loc.  (Mb. 
Tel  Aviv). 

b)  Rosh  Pinna,  NW  (calcaire),  64  130  —  Rosh  Pinna,  NE  (basaltes), 
64  126,  64  228  —  Zefat,  SW,  64  128,  64  129,  64  233  —  Ras  el  Akhmar 
(basaltes),  64  232  —  Pres  de  Migdal,  64  125  --  Carmel,  Wadi  Glich, 
61  234  —  Atlit,  64  120,  64  121,  64  127  —  Mahon  Weinghit,  64131, 
01  235  -  Herzliyya,  61122  —  Rosh  Ha’Ayin,  64  278  -  Abu  Ghosh, 
0 1  231  —  Jerusalem,  64  123,  64  124,  64  132,  64  230  —  En  Kerem,  64  229. 


Reboulia  Raddi 

5.  Reboulia  hemisphaerica  (L.)  Raddi. 

Stations  :  Sur  la  terre  fraiche  et  ombragee  (souvent  sur  «  terra  rossa  »), 
'■ntre  les  pierres  des  murets,  a  la  base  et  dans  les  fissures  des  falaises 
el  des  rochers  calcaires,  dans  les  prairies  a  Poterium  et  les  maquis  a 
Quercus  calliprinos. 

En  compagnie  de  Targonia ,  Clevea  et  Lunularia,  de  150  a  1  000  m, 
mais  plus  frequent  entre  450  et  750  m  d’altitude,  en  Galilee  du  N,  au 
Carmel,  et  dans  les  Monts  de  Judee.  Nous  ne  l’avons  trouve  ni  dans  les 
regions  a  basaltes,  ni  sur  le  Littoral. 

Localites  :  a)  J.  Jermak,  100  ft.  below  summit,  facing  NE,  8.1.1943, 
Davis  5140  (Henderson  et  Muirhead,  1956,  p.  127)  —  J.  Jermak, 
;|0ove  Meirun,  8.1.1943,  Davis  5127  B  (Henderson  et  Muirhead,  1956, 
P-  '27)  —  Rosh-Pinah,  11.IV.1927,  Sereni  27  (HUJ  ;  Sereni,  1931, 
0)  -  Carmel,  Vallee  des  Serpents,  13.11.1941.  Kushnir  s.n.  (HUJ)  — 

Carmel,  Wadi  Shemaria,  11. IV. 1926,  Sereni  6  (HUJ;  Sereni,  1931, 

1  6)  —  Environs  de  Jerusalem,  12.111.1950,  D.  Zohary  s.n.  (Proskauer, 
l!l  |3,  p.  123).  —  S.  loc.  (Bilewsky,  1963,  p.  73). 
h'  S  de  Metulla,  64  053  —  Pres  de  Naftali,  64  054  -  Avivim,  64  055 
I  lare  Meron,  64  066  —  Rosh  Pinna,  NW  (calcaire),  64  052  —  Zefat, 
SW.  64  060,  64  061,  64  062,  64  065  —  Carmel,  Wadi  Glich,  64  059, 

1  1  063  -  Jerusalem,  64  067  -  -  En  Kerem,  61  056,  64  057.  64  058,  64  114, 

1  1  277  Har  Giyyora,  64  064. 


Lunularia  Micheli 

o.  Lunularia  cruciata  (L.)  Dum. 

La  presence  de  la  Lunulaire  cn  Israel  n’a  rien  de  surprenant,  mais 
'  abundance  des  inflorescences  males  et  femelles  etonne  les  Bryologues 
Cavaillant  dans  les  regions  plus  temperees  oil  Ton  trouve  presque  toujours 
fies  thalles  propaguliferes  mais  steriles. 


Source .  MNHN,  Paris 


Sicilians  :  Sur  la  lerre  fraiche  et  orubragee  (souvent  sur  «  Lerra  rossa  »), 
entre  les  pierres  des  murets  de  soutenement,  a  la  base  ou  dans  les  fentes 
des  falaises  ou  des  rochers  calcaires,  dans  les  prairies  a  Potcrium  ou  a 
Cislus,  ou  dans  les  maquis  a  Ole, a,  Lauras  ou  Quercus  calliprinos,  plus 
rarement  sous  les  pins.  Enlre  les  pierres  des  murs  dans  les  villages.  — 
Sur  la  terrc  humide,  a  la  base  et  dans  les  fissures  des  rochers  basal liques.  — 
Sur  les  alluvions  tres  fines  et  encore  humides  des  rivieres  dessechees, 
a  l’ombre  des  Polerium  el  des  Tamarac,  dans  les  steppes  du  S. 

En  compagnie  de  Rcboutia.  Clevea,  Targionia  et  Fossombronia,  de 
50  a  1  200  m  d'altitude,  en  Galilee,  au  Carmel,  sur  le  Littoral  et  dans 
les  Monts  de  Judee. 

Localitis  :  a)  .1.  Jermak,  above  Meirun,  8.1.1943,  Davis  5127  (Hendeh- 
son  et  Muihhead,  1956,  p.  128)  I.  Jermak,  30  m  below  summit, 
facing  NE,  8.1.19 13,  Davis  51-10  B  (Henderson  et  Muihhead,  1956, 
p.  128)  —  Upper  Galilee,  s.d.,  s.  col.  (Bilewsky,  1963,  p.  72)  Herz- 
liyya,  s.d.,  Baum  s.n.  (hb.  Tel  Aviv)  —  Rikon  le  Zion,  25.111.1925, 
Heig  s.n.  (HIM)  Sharon,  s.d.,  s.  col.  (Bii.ewsky,  1963,  p.  72)  -  -  Jeru¬ 
salem,  Hospital  of  St.  John's,  s.d..  Hart  s.n.  (Hart,  1891,  p.  170)  Envi¬ 
rons  of  Jerusalem,  10.11.  1949,  M.  Zohary  s.n.  (Proskaueh,  1953,  p.  123) 

—  Environs  of  Jerusalem,  12.111.1950,  D.  Zohary  s.n.  (Proskauer, 
1953,  ]).  123)  —  Environs  of  Jerusalem,  2.1 11.1950,  Fahn  s.n.  (Proskauf.r, 
1953,  p.  123)  -  En  Kerem,  25.1.1941,  Zohary  s.n.  (HUJ)  —  S.  loc., 
Baum,  s.n.  (hb.  Tel  Aviv). 

b)  Me'ona,  64  050  —  Hare  Meron.  NE,  64  051  -  Rosli  Pinna,  N\Y 

(calcaire),  61  038  —  Rosh  Pinna,  E  (basaltes),  64  039  —  Zefat,  64  027, 
61028,  64  029,  61030,  64  040.  64  041  --  Carmel,  Wadi  Glich,  64  031 

—  Carmel,  pres  du  sommet,  64  034,  64  035,  64  049  -  Atlit,  61  045, 

61  047  Mahon  Weinghit,  64011  Uerzliyya,  64046,  64018  —  Rosh 
Ha’Ayin,  64  280  Abu  Ghosh,  64  037  -  -  Jerusalem,  64  033  —  En 
Kerem,  64  0.32,  64  036,  64  209,  64  210  —  Har  Giyyora,  64  043  —  Nahal 
Shiqma,  61042. 

Clevea  Lindberg 
7.  Clevea  Spathysii  (Lindenberg)  Muller. 

Stations  :  Sur  la  terre  humide  (parfois  sur  «  terra  rossa  ><),  a  l'ombre. 
a  la  base  et  dans  les  fentes  des  rochers  et  des  falaises  calcaires,  dans  les 
prairies  a  Pote.rium  et  a  Cislus,  ou  dans  les  maquis  a  Olea,  Laurus  ou 
Quercus  calliprinos. 

En  compagnie  de  Rcboutia,  Targionia,  Lunularia  et  Fossombronia, 
de  50  a  750  m  d'altitude,  en  Galilee  du  N,  au  Carmel,  sur  le  LitLoral 
et  dans  les  Monts  de  .Judee. 

LoCalitrs :  a)  Tarshieheh,  20.1V.1927,  Sereni  28  (HUJ  :  Sereni, 
1931,  p.  6)  Carmel,  11. IV. 1926,  Sereni  1  (HUJ  ,  Sereni,  1931,  p.  6) 

-  Sharon.  Gelit,  13.1 1.1962,  Baum  20  009  et  20  009  bis  (hb.  Tel  Aviv) 
Falik  river,  1. 1 1 1.1962.  Baum  20  012  (hb.  Tel  Aviv)  -  Bab  el  Wad 
(Shaar  Hagay).  1. II. 1962,  Baum  20  008  (hb.  Tel  Aviv)  —  Herzliyya- 
Ga'ash,  9.1.1962,  Baum  20  010  (hb.  Tel  Aviv). 

b)  Zefat,  SW,  64  020,  64  021.  64  026  —  Pres  de  Migdal,  64  025 
Carmel,  Wadi  Glich,  64  022,  64  023  -  Atlit,  64  019  —  Mahon  Weinghit, 
64  017,  64  018  —  En  Kerem,  64  114  —  Har  Giyyora,  64  024. 


Source :  MNHN,  Paris 
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Marchantia  L. 

8.  Marchantia  polymorpha  L. 

Ce  Marchantia  est  signale  par  Bilewsky  (1963,  p.  72),  sans  indication 
de  Iocalite.  Nous  ne  l’avons  pas  retrouve. 


Corsinia  Raddi 

,J-  Corsinia  coriandrina  (Sprengel)  Lindberg. 

Stations  :  Sur  la  terre  fraiehe  el  ombragee,  souvent.  sablonneuse  ou 
ngileuse,  dans  les  fissures  des  rochers  ou  falaises  calcaires. 

En  compagnie  de  Lunularia,  Sphaerocarpus  et  Phaeoceros,  de  50 
;|  /  >()  m  d ’altitude,  en  Judee  et  sur  le  Littoral. 

Muller  indiquait,  pour  cette  espece,  une  preference  pour  un  substrat 
pauvre  en  calcaire.  Elle  semble,  en  effet,  tres  rare  en  Israel,  et  nous  ne 
l’avons  pas  retrouvee. 

Localites  :  a)  Near  Kadima,  Sharon  Plain,  7. 1 11.1950,  D.  Zohary 
(Phoskauer,  1953,  p.  123)  —  Herzliyya,  20.1.1961,  Baum  s.n.  (HUJ) 
Environs  of  Jerusalem,  12.III.1950,  D.  Zohary  s.n.  (Proskauer, 
1953,  p.  123). 


Oxymitra  Bischoff 
19.  Oxymitra  paleacea  Bischoff. 

Stations  :  Sur  la  terre  compacte,  argileuse  ou  sablonneuse,  a  la  base 
<  s  blocs  ou  entre  les  dalles  des  rochers  calcaires,  dans  les  maquis  a 
" "  et  —  Sur  la  terre  huinide,  parmi  les  herbes  des  prairies  a 

'Jnercus  ithaburensis. 

i'  R  compagnie  de  differentes  especes  de  Hilda  et  de  Sphaerocarpus, 
r,()  a,  150  m  d ’altitude,  sur  les  collines  du  Littoral  seulement. 

1  apres  K.  Muller,  cette  espece  ne  semble  pas  exisler  sur  sol  calcaire. 
lavons  trouvee  pres  des  rochers  calcaires,  mais  sur  des  sols  dont 
l(  pH  vane  de  6  a  7. 

Local  ties :  a)  Near  Kadima,  Sharon  Plain,  7.111.1950,  D.  Zoharv 
(Proskauer,  1953,  p.  123)  —  Bet  Lid,  8.11.1961,  Baum  s.n.  (HUJ) --- 
-  Baum  20  001  et  20  002  (hb.  Tel  Aviv) 

'  '  Alin,  r.l  195,  61  198,  64  199,  61  200  Bet  Lid-Kefar  Yona,  64  196 
-Mahon  Weinghit,  64  197  —  Rosh  Ha’Ayin,  64  279. 


Ricciooarpus  Corda 

11  Hicciocahpus  NATANS  (L.)  Corda. 

.,\Slal!°n  :  FlottanL  a  la  surface  de  l’eau,  dans  les  etangs  d’un  marais, 
■  '<•  Lenina.  L’espece  n’a  ete  trouvee  que  sur  le  Littoral,  a  une  altitude 
,lU  m  environ. 

Localite:  a)  Bircat  Batiach,  19.IV.1926,  Sereni  26  et  s.n.  (HUJ; 
en*.  1931,  p.  6).  Cette  Iocalite  est  actuellement  detruite. 


Source :  MNHN,  Paris 
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Riccia  L. 

12.  Riccia  atromarginata  Levier. 

Ce  Riccia  calcicole  et  qui  vivait  sur  ua  substrat  itont  le  pH  vane  de 
(;  7  a  72  [ait  nartie  (Pun  groupe  d’Hepatiques  qui  supportent  paili- 
culierement  bien  la  vie  dans  les  regions  semi-desertiques.  En  Israel, 
nous  1' avoirs  recolte  jusquc  dans  la  partie  N  dn  Neguev.  bn  Alrique  du 
N  les  monies  conditions  dc  climat  lui  conviennent,  par  exemple  cedes 
de  la  hamada  raarocaine.  , 

Les  limites  de  l’espece,  d  aprcs  les  caracteres  morphologiques,  n  etanl 
nas  encore  bien  elablies,  la  distribution  mondiale  reste  nial  connue  ; 
on  pent  soupconner  qu’elle  s'etend  sur  plnsieurs  continents,  Mali I  1  espece 
type  correspond  mix  specimens  recoltes  dans  les  pays  suivants  :  Canaries, 
Esnaonc  Baleares,  France  meridionale,  Sardaigne,  Sicile,  Grcce,  l.iael. 
figvpte,  Cyrenaique,  Tnnisie,  Algetic,  iMaroc.  Nous  pouvons  en  conclure 
que  l'aire  du  Riccia  atromarginata,  tel  que  nous  pouvons  la  defimr  actuel- 
lement,  est  inediterraneenne. 

Station  v :  Sur  terre  rouge,  a  la  base  des  rochers  calcaires  en  Judee. 
_  s«r  les  alluvions  sablmmeuses  tres  fines,  encore  humides,  des  rivieres 
dessechees  a  I* ombre  des  Polerium  et  des  Tamari. r,  dans  les  steppes  du  S. 

En  com’pagnie  de  dilTerentes  especes  de  Riccia  et  de  Sphaerocarpus, 
de  100  a  750  m  d’altitude,  en  Judee,  sur  le  Littoral  S  et  au  Neguev  du  IN. 
Localites  :  a)  Environs  de  Jerusalem,  1961,  Baum  s.n.  (Baum  et  Jovet- 

Ab)  S  Shiqma,  64  239  -  Neguev  N.  km  28  dc  la  route  Yeroham- 
Be  er  Sheva,  61  168. 

Id.  Riccia  bicaiunata  Lindberg. 

Stations  :  Sur  la  terre  compacte,  argileuse  ou  sablonneuse,  humide, 
a  la  base  des  blocs  ou  entre  les  dalles  des  rochers  calcaires,  dans  les  maquis 
p  Olea,  Laurus  ou  Quercus  calliprinos.  --  Sur  la  terre  compacte,  a  la 
base  des  rochers  basaltiques.  -  Sur  la  terre  argileuse  humide,  sous  1  herbe, 
dans  les  prairies  a  Quercus  ilhaburensLs.  —  Sur  les  alluvions  sablonneuses 
ties  fines,  encore  humides,  des  rivieres  dessechees,  h  l'ombre  des  Potent, m 
et  des  Tamarix,  dans  les  steppes  du  S. 

En  compagnie  de  dilTerentes  especes  de  Riccia,  de  Sphaerocarpus  et 
d'Oxymilra,  de  50  a  450  m  d'altitude,  en  Galilee  du  N  et  sur  le  Littoral. 
Localites  :  a)  Collines  pres  de  Hulda,  28.1.1962,  Baum  20  006  (hb. 

b)  Bosh  Pinna  (basaltes),  64  158  —  Atlit,  61  159.  64  161  —  Bet  Lid- 
Kefar  Yona,  64005,  64  157,  61236,  64  240  -  Rosh  Ha  Ay  in,  64  282  - 
Nahal  Shiqma,  64  160. 

14.  Riccia  Crozalsii  Levier. 

Stations  :  Sur  la  terre  compacte  et  fraiche,  argileuse  ou  sablonneuse, 
a  la  base  des  blocs  et  entre  les  dalles  des  rochers  calcaires,  parfois  dans 
un  maquis  a  Olea  et  Lauras. 

En  compagnie  de  dilTerentes  especes  de  Riccia,  de  Sphaerocarpus  et 
d'Oxymitra,  de  50  a  750  m  d'altitude,  sur  le  Littoral  et  dans  les  Monts 
de  Judee. 
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Locality :  a)  Near  Kadima,  Sharon  Plain,  7.II1.1950,  D.  Zoharv 
(Proskauer,  1953,  p.  124)  —  Pres  de  1’Institut  Vinget,  10.11.1961, 
naum  s.n.  (HUJ)  —  Environs  of  Jerusalem,  2. II 1. 1950,  Fahn  s  n 
(Proskauer,  1953,  p.  124). 
b)  Atlit,  64  238. 

15.  Riccia  crystallina  (L.)  emend.  Raddi. 

I.es  specimens  determines  par  nous  sous  ce  nom  correspondent  bien 
ui  It.  crystallina  decrit  et  figure  par  Raddi  et  non  pas  au  R.  crystallina 
'■;1  'l111'  le  comprennent  actuellement  la  plupart  des  Bryologues.  11  s’agit 
I  line  espece  a  thalle  tres  compact,  d’un  vert  clair  bleute,  a  pores  tres 
[utils,  a  capsules  non  saillantes  mais  enfoncees  dans  1’epaisseur  du 
1  hallo,  a  spores  dont  la  face  distale  porte  des  alveoles  limitees  par  des 
cloisons  continues. 

Ce  Riccia  ne  serable  pas  rare  en  Israel  puisque  nous  1’avons  trouve  en 
six  Iocalitcs. 

lin  1957,  S.  Arnell  a  signale  1’existence,  en  Israel,  du  Riccia  ierracianoi 
rocol,u‘  Par  Miss  Nachmony  (n«  81,  Shefela,  Na’an  ;  n“  80,  Upper 
'  alilee,  Wadi  Qarn).  II  a  figure  les  spores  d’une  fa?on  schematique  mais 
M  s  nelte,  ce  qui  a  attire  notre  attention  sur  la  ressemblance  avec  les 
•IHires  de  R.  crystallina.  Grace  a  l’amabilite  de  S.  Arnell  et  de  E.  Nyholm 
1  lu'rbier  de  Stockholm,  nous  avons  obtenu  ces  echantillons  en  co'mmu- 
iii<>aUon.  Ils  correspondent  bien  au  R.  crystallina.  II  existe  doncen  Israel 
mil  Iocalitcs  connues  de  cetle  espece. 

Dans  les  pays  mediterraneans,  R.  crystallina  semble  beaucoup  plus 
m  ‘j'lenl  quo  le  R.  cavernosa.  Ainsi,  en  Italie,  plusieurs  auteurs  ont  signale 
lviluencu  de  ,l-  crystallina  et  la  rarete  du  R.  cavernosa.  En  Israel 
•.  cavernosa  n’a  pas  encore  £td  decouvert.  Voici  quelle  est  la  distribution 
o  Uiellement  venfiee  du  R.  crystallina  :  Azores,  Portugal.  Mallorca, 
11 'he,  S.  Dalmatie,  Israel,  Maroc. 

Stations  :  Sur  la  terre  compact*,  humide  et  ombragee,  a  la  base  des 
‘""‘s  °u  enLre  les  dalles  des  rochers  calcaires.  —  Sur  la  terre  humide, 
m  herbe.  En  bordure  des  chemins  tcrreux  ombrages.  —  Sur  les 
"'  ions  sablonneuses  tres  fines,  encore  humides,  des  rivieres  dessechees, 
■inbre  jes  Poterium  et  des  Tamarix,  dans  les  steppes  du  S. 

1  "  compagnie  dautres  especes  de  Riccia  et  de  Syhaerocarpus,  de  —150 
1  1  1  m  d  altitude,  en  Galilee  du  N,  sur  le  Littoral  el  dans  les  Monts  de 
onlee. 

LocaUies:  a)  Upper  Galilee,  Wadi  Qarn,  19.111.1955,  Nachmony  80 
y  ,  ’  Vhnkll’  1957-  P-  57)  —  Shefela.  Na’an,  100  m,  12.11.1955, 

'  jchrnony  81  (S-PA  ;  Arnell,  1957,  p.  57). 

’.)  Zefat,  64  164  —  Pres  de  Migdal,  61  167  —  Rosh  Ha’Ayin,  64  272  — 
vviv,  64  274  —  Har  Giyyora,  61166  —  Nahal  Shiqma,  64  165. 
I(l-  ^  fCClA  FLUITANS  L. 

,  Sl"[,"ns-  Flottant  a  la  surface  de  l’eau  dans  les  etangs  et  les  marais. 

1  SI'|  <  O  n’a  ete  trouvee  que  sur  le  Littoral,  a  une  altitude  de  50  m  environ. 

a>  Cabara,  21.V.1928,  Sereni  21  (HUJ;  Seheni,  1931, 

-  ?ircat  Batiach,  19.IV.1926,  Sereni  22  et  s.n.  (HUJ  ;  Sereni, 

•  P-  6).  Ces  deux  localites  sont  actuellement  detruites  —  S.  loc. 
'Oilevvsky,  1963,  p.  73). 
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17.  Riccia  Fkostii  Austin. 

Personne  n’a  jamais  signale  ce  Riccia  en  Israel.  Cependant,  S.  Arnell 
(1957,  p.  50-57)  a  decrit  un  Iiiccia  ( Riccidla )  palaeslina  recolte  par 
5.  Na'chmonv  rlans  le  Nahal  Arugot,  pres  de  la  Mer  MorLe  :  or,  le  thalle 
et  les  spores  nous  semblaient.  d’apres  la  figure  publiee.  Ires  comparables 
a  ceux  de  R.  Frostii. 

Nous  avons  examine  ce  specimen  conserve  a  1  I  mversite  Hebraique 
de  Jerusalem.  Son  aspect,  sa  Leinte,  sa  dioicite,  la  dimension  et  1  orne- 
mentation  des  spores,  conlirinent  que  le  nom  R.  palaeslina  S.  Arn.  est 
un  simple  synonvine  de  R.  Frostii. 

P  est  unc  espece  assez  largement  distribute  dans  le  monde  :  Autnche, 
Hon«rie,  Bulgarie,  Italic,  Mesopotamie,  N  de  la  Turquie,  Irak,  Syne, 
1‘5'vple.  Israel,  Sahara  (Adrar  de  Mauritanie,  Ahnet,  Tibesti),  lode. 
Ienissei,  Chine.  Amerique  du  N  jusqu'au  Mexique,  Argentine.  Elle  semble 
preferer  les  lieux  tres  charnls, 

En  Israel,  le  seul  echantillon  connu  vivait  dans  le  lit  du  Nahal  Arugot, 
oil  la  temperature  est  tres  elevee  et  l’ensoleillement  tres  intense. 

Station  :  Sur  les  alluvions  sablonneuses  encore  humides  d’une  riviere 
dessechee,  a  —300  m  d’altitude,  dans  le  Neguev  du  N. 

I.ocnlile  :  a)  Dead  Sea  area,  Nahal  Arugot  (Wadi  Areje),  2  km  S\V 
of  Ein  Gedi,  6. III. 1955,  Nachmony  83  (HUJ  ;  Arneli.,  1957,  p.  56). 

18.  Riccta  glauga  L. 

Ce  Riccia  est  signale  par  Bilewsky  de  la  Judee  (1963,  p.  73),  sans 
indication  precise  de  localite.  Nous  ne  l’avons  pas  retrouve  en  Israel. 

19.  Riccia  gougetiana  Montagne. 

Cette  espece  a  distribution  presque  exclusivement  mediterraneenne 
(Canaries,  Portugal,  Espagne,  S  de  la  France,  Suisse,  Italic,  Corse, 
Sardaigne,  Bulgarie,  l  longrie,  Givce,  U.B.S.S.,  Israel,  Algerie,  Maroc)  est 
generaleraent  assez  frequente  et  abondante,  surtout  en  plaine.  En  Israel 
on  pent,  au  cuntraire,  la  considerer  comme  rare.  II  est  possible  que  la 
plupart  des  stations  du  Littoral  oil  les  conditions  ecologiques  lui  permel- 
taient  de  vivre  aient  disparu  en  raison  de  1’extension  des  cultures. 

En  Afriquc  du  N,  R.  gougetiana  se  trouve  generalement  au  voisinage 
lie  R.  ciliifera ,  espece  Lres  voisine  par  son  aspect,  ses  caracteres  morpho- 
logiques  et  ses  preferences  ecologiques.  En  Israel,  R.  ciliijcra  n  a  pas 
encore  ete  signale. 

Stations  :  Sur  la  terre  argileuse  ou  sablonneuse  compacte,  fraiche.sous 
1’herbe,  dans  une  prairie  a  Qiiercus  ithaburensis. 

En  compagnie  d’autres  Riccia  et  d 'Oxymitra,  a  une  altitude  de  50 
a  100  m  environ,  sur  le  Littoral. 

Localites :  a)  Near  Kadima,  Sharon  Plain,  7. 1 1 1.1950,  D.  Zohary 
s.n.  (Proskauer,  1953,  p.  121)  —  Bet  Lid.  8.11.1961,  Baum  s.n.  (IIUJ) 
—  Environs  de  Bet-L.id,  1961,  Baum  s.n.  (Baum  et  Jovet-Ast,  1962, 
p.  103)  —  S.  loc.,  Baum,  s.n.  (hb.  Tel  Aviv). 

b)  Entre  Bet  Lid  et  Kefar  Yona,  64  163. 


Source :  MNHN,  Paris 
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20.  Rice  a  lamellosa  Raddi. 

Stations  :  Sur  la  terre  compacte,  humide  ou  fraiche  tparfois  sur  >•  terra 
rnssa  «)  a  la  base  des  blocs  et  entrc  les  dalles  des  rochers  calcaires,  dans 
les  prairies  a  Poterium,  ou  dans  les  maquis  a  Olea,  Latovs  ou  Quercus 
ulliprinos.  —  Sur  la  terre  humide,  sous  l’herbe  des  prairies.  —  Sur  la 
terre  compacte,  a  la  base  des  rochers  basaltiques.  —  En  bordure  des 
« liemins  terreux  ombrages.  —  Sur  les  alluvions  sablonueuses  tres  fines, 
encore  humides,  des  rivieres  dessechees,  a  l’ombre  des  Poterium  et  des 
Tamarix,  dans  les  steppes  du  S. 

En  compagnie  d'autres  especes  de  Riccia,  de  Sphaerocarpus  et  d’O.ri/- 
milra,  de  — 150  a  750  m  d’altitude,  en  Galilee  du  N,  sur  Ie  Littoral,  dans 
les  Monts  de  Judee  et  au  Neguev  du  N. 

f.ocalites  :  a)  Environs  of  Jerusalem,  2.III.1950,  Palm  s.n.  (Pboskaueh, 
1953,  p.  124)  -  Environs  de  Jerusalem,  1961.  Baum  s.n.  (Baum  et  Jovici  - 
A st,  1 962,  p.  103)  —  Jerusalem,  16.1.1960,  Baum  s.n.  (IIUJ)  -  Beersheba, 
s.d„  Hart  s.n.  (Hart.  1891,  p.  171). 

b)  Rosh  Pinna,  NW  (calcair.-),  64  189  Rosh  Pinna,  E  (basaltes), 
61  173  —  Zefat,  64  184,  64  190  —  Pres  de  Migdal,  64  186  —  Atlit,  64  181 
Rosh  Ha’Ayin,  64  275  —  Jerusalem,  64  183,  64  187,  64  188,  64  191, 
64193,  64  254  -  En  Kerem,  64  182,  64  194  —  Har  Giyyora,  64  180, 

61  224  —  Bar  Giyyora,  64  225  —  Nahal  Shiqma,  64  185  —  Neguev  N, 
km  28  de  la  route  Yeroham-Be’er  Sheva,  64  192. 

21.  Riccia  macuocarpa  Jack  et  Levier. 

C’est  une  espece  probablement  rare  en  Israel  et,  cependant,  ayant 
unc  distribution  mediterraneenne  :  TenerifTe,  Portugal,  Espague,  S  France, 
Sardaigne,  Italie,  Sicile,  Yougoslavie.  Asie  Mineure  (Turquie,  Lydie), 
Lrafil,  Algerie,  Maroc. 

Stations  :  Sur  la  terre  fraiche,  compacte,  argileuse  ou  sablonneuse, 
iis  les  herbes,  parfois  dans  les  prairies  a  Quercus  ithaburensis.  —  Sur 
1:1  terre  fraiche,  sous  les  herbes,  a  la  base  des  rochers  basaltiques. 

En  compagnie  de  dilTerentes  especes  de  Riccia,  d'Ozymilm  et  de  Fossoni- 
bronia,  de  50  a  750  m  d’altitude,  en  Galilee  du  N,  sur  le  Littoral  et 
en  Judee. 

t-ocalites  :  a)  Pres  de  Beit  Lid,  1961,  Baum  s.n.  (Baum  et  Jovet-Ast, 
l'J62,  p.  103)  —  Jerusalem,  16.1.1960,  Baum  s.n.  (14U.J). 

b)  Rosh  Pinna  (basaltes),  64  172  —  Entre  Bet  I.id  et  Kefar  Y’ona, 
61  162. 

-2-  Riccia  nigrella  De  Candolle. 

Stations  :  Sur  la  terre  compacte,  sablonneuse  ou  argileuse,  a  la  base 
'Its  blocs  ou  entre  les  dalles  des  rochers  calcaires,  dans  les  maquis  a 
ll*r"  H  Laurus.  —  Sur  la  terre  humide,  sous  1’herbe,  souvent  dans  les 
prairies  a  Quercus  ithaburensis.  —  Sur  la  terre  humide,  sous  l’herhe, 
a  la  base  des  rochers  basaltiques.  —  Sur  les  alluvions  sablonneuses  tres 
l!nes  et  encore  humides  des  rivieres  dessechees,  a  l’ombre  des  Poterium 
1,1  des  Tamarix,  dans  les  steppes  du  S. 

Fn  compagnie  d'autres  especes  de  Riccia,  de  Sphaerocarpus  et  d 'Oxy- 
""ira,  de  50  a  750  m  d’altitude,  en  Galilee  du  N,  sur  le  Littoral  et  en 
Judee. 


Source :  MNHN,  Paris 
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Localites:  a)  Pres  de  Jerusalem,  1961,  Baum  s.u.  (Baum  et  Jovet- 
Ast,  1962,  p.  103).  . 

b)  Rosh  Pinna  (basaltes),  61  172,  64  173,  64  174  —  Atlit,  64  176, 
64  177,  64  178,  64  179  —  Entre  Bet  Lid  et  Kefar  Yona,  64  175,  64  240  — 
Nahal  Shiqma,  64  171,  64  239. 

23.  Riccia  sorocarpa  Bischoff. 

Stations  :  Sur  la  terre  compacte  et  fralche,  parfois  argileuse  ou  sablon- 
neuse,  parfois  sur  «  terra  rossa  ",  a  la  base  des  blocs  ou  entre  les  dalles 
des  rochers  calcaires,  souvent  dans  les  prairies  a  Poterium,  ou  dans  les 
maquis  a  Oka.  Laurus,  ou  Quercus  calliprinos,  plus  rarement  sous  les 
oliviers,  les  pins  ou  les  Eucalyptus.  —  Sur  la  terre  compacte,  argileuse 
ou  sablonneuse,  sous  l'herbe,  dans  les  prairies  a  Quercus  itliaburensis. 
-  Sur  la  terre  fraiche  sous  l'herbe,  la  base  des  rochers  basaltiques.  — 
En  bordure  des  chemins  terreux  umbrages.  —  Sur  les  alluvions  sablon- 
neuses  tres  fines  et  encore  humides  des  rivieres  dessdchees,  5  1  ombre 
des  Poterium  et  des  Tamarix,  dans  les  steppes  du  S. 

En  compagnie  de  difl'^rentes  especes  de  Riccia,  de  Sphaerocarpus  et 
d'Oxymitra.  de  -300  ft  1  200  m  d’altitude,  en  Galilee,  au  Carmel,  sur  le 
Littoral,  dans  les  Monts  de  Judee  et  au  Neguev  du  N. 

Locality  :  a)  Environs  de  l’Universite  de  Tel  Aviv,  12.11.1962,  Baum 
20  011  (hb.  Tel  Aviv)  —  Environs  of  Jerusalem,  2.II1.1950,  Fahn  s.n. 
(Proskauer,  1953,  p.  124)  —  Environs  de  Jerusalem.  1961,  Baum  s.n. 
(Baum  et  Jovet-Ast,  1962,  p.  103)  —  S.  loc.,  Baum  20  001  et  20  004 
(hb.  Tel  Aviv). 

b)  Hare  Meron,  64  266  —  Rosh  Pinna,  NW  (calcaire),  64  252  —  Rosh 
Pinna,  E  (basaltes),  64  173,  64  243,  64  258  —  Zefat,  64  244  —  Ras  el 
Akhmar  (basaltes),  64  253  —  Carmel,  64  246  -  Atlit,  61238,  64  241. 

r.  I  250,  64  251,  64  259,  64  267  —  Entre  Bet  Lid  et  Kefar  Yona,  64  236, 
61  255  —  Mahon  Weinghit,  64  264,  64  269  —  Rosh  Ha’Ayin.  64  276  — 
Tel  Aviv,  64  268,  64  271  —  Abu  Ghosh,  64  242,  64  245.  64  263  —  Jeru¬ 
salem,  64  247,  64  249,  64  254,  64  256.  64  257,  64  270  -  En  Kerern, 
6 1  260,  64  261  —  1  lar  Giyyork,  64  265  —  Nahal  Shiqma,  64  248  —  Nahal 
Arugot,  pres  d’En  Gedi,  64  262. 

24.  Riccia  subbifurca  Warnst. 

Stations  :  Sur  la  terre  compacte,  sablonneuse  ou  argileuse,  a  la  base 
des  dalles  calcaires,  souvent  sous  l'herbe. 

En  compagnie  d'autres  especes  de  Riccia,  a  environ  50  m  d’altitude. 
sur  le  Littoral. 

Localites  :  a)  Pres  de  l'lnstitut  Yingel,  1961,  Baum  s.n.  (Baum  cl 
Jovet-Ast,  1962,  p.  103)  -  Pres  de  l'lnstitut  Yinget,  10.11.1961,  Baum 

s. n.  (HUJ). 

25.  Riccia  trabutiana  Steph. 

.1.  Proskauer  l’a  deja  cit£  sous  le  nom  R.  atromarginala  var.  glabra. 
synonvme  de  R.  trabutiana.  Cette  espece  se  classe  parmi  les  especes  medi- 
terraneennes.  Void,  en  eil'et,  sa  distribution  :  Espagne,  Baleares,  S  France. 
Sicile,  Grece,  Israel,  Cyrenalque,  Tripolitaine,  Afrique  du  N.  Au  point 
de  vue  morphologique,  elle  appartient  a  tin  groupe  de  taxa  de  rang  sys- 


LES  HEPATIQUES  D’lSRAEL 


103 


tematique  assez  mal  defini  tous  etroitement  relies  an  R.  atromarginala. 
Elle  vit  dans  les  mSmes  conditions  ecologiques  que  R.  atromarginala  et, 
d’ailleurs,  tres  souvent,  a  son  voisinage  immediat  ou  meme  presque 
mele  a  lui. 

Stations  :  Sur  la  terre  compacte,  parfois  argileuse,  a  la  base  des  blocs 
et  entre  les  dalles  de  rochers  calcaires,  souvent  dans  les  prairies  a  Poterium. 
—  Sur  les  alluvions  sablonneuses  tres  lines  et  encore  hujnides  des  rivieres 
dessechees,  a  1’ ombre  des  Poterium  et  des  Tamarix,  dans  les  steppes  du  S. 

En  compagnie  d’autres  especes  de  Riccia,  de  Sphaerocarpus  et  d’Orry- 
mitra,  de  50  a  750  m  d’altitude,  sur  le  Littoral  et  en  Judee. 

Localites :  a)  Near  Kadima,  Sharon  Plain,  7. 1 11.1950,  D.  Zohary 
s.n.  (Proskauer,  1953,  p.  123)  —  Environs  of  Jerusalem,  2. III. 1950, 
Falin  s.n.  (Proskauer,  1953,  p.  123). 

b)  Atlit,  64  170  —  Rosh  Ha’Ayin,  61281  —  Nahal  Shiqma,  64  169, 
64  237. 


JUNGERMANNIALES  ANACROGYNES 
Metzgeria  Raddi 

26.  Metzgeria  furcata  (L.)  Dum. 

La  presence  de  Metzgeria  furcata  en  Israel  pourrait  sembler  sans  interet 
puisqu’il  s’agit  d’une  espece  vivant  sur  presque  tous  les  continents, 
dependant  elle  n’existe  ici  qu’au  Mont  Carmel,  et  seulement  dans  une 
station  tres  speciale,  ombragee  et  a  atmosphere  relativement  humide. 
En  region  mediterraneenne,  seules  des  stations  semblables  peuvent 
convenir  a  cette  Jungermanniale  anacrogyne,  ce  qui  explique  sa  grande 
rarete. 

Station  :  Sur  un  rocher  calcaire  tres  ombrage,  au  bord  d'un  ruisseau 
a  sec,  dans  un  maquis  a  Quercus  calliprinos. 

En  compagnie  de  Frullania  ditatata,  k  300  m  d’altitude  environ,  au 
Carmel. 

Localile :  b)  Carmel,  Wadi  Glich,  64  016. 

Fossombronia  Raddi 

27.  Fossombronia  caespitiformis  De  Not. 

Ee  nombre  de  specimens  recoltes  est  tres  important.  II  semble  cepen- 
dant  qu’une  seule  espece  existe  :  F.  caespiti/ormis.  Malgre  la  diversity 
de  leur  diametre  (35-60  p.)  et  de  leur  ornementation,  les  spores  ne  nous 
"nt  pas  montre  des  caracteres  sufTisamment  nets  pour  que  nous  puissions 
distinguer  plusieurs  especes. 

Ees  Fossombronia  supportent  des  stations  tres  variees  a  condition 
Uuitefois  qu’ils  aient  un  peu  d’ombre  eL  de  fraicheur.  11s  sont  Ires  abon- 
dants  eL  bien  fructifies  a  toutes  les  altiLudes,  ce  qui  tend  a  prouver  leur 
'esistance  a  des  temperatures  assez  elevees  malgre  l’apparence  fragile 
de  leur  thalle  ou,  tout  au  moins,  de  la  partie  foliacee  de  leur  thalle.  II 
est  possible,  d’ailleurs,  qu’une  partie  de  leur  gametophyte  soit  revivis- 
'  eute,  comme  c’est  le  cas  pour  les  Riccia,  ou  qu’ils  passent  la  periode 
s,'<  lie  reduits  a  un  peLit  bulbe  comme  les  Petalophyllum. 


Source :  MNHN,  Paris 
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Stations  :  Sur  la  terre  fraiche,  souvent  sur  «  terra  rossa  »,  a  la  base 
et  dans  les  fentes  des  murels  et  des  rochers  calcaires,  souvent  dans  les 
prairies  a  Polerium  ou  a  Cistus,  ou  dans  les  maquis  a  Olea,  Laurus  ou 
Quercus  calliprinos,  plus  rarement  sous  les  pins,  les  oliviers  ou  les  Euca¬ 
lyptus.  —  Dans  les  depressions  et  les  trous  des  rochers  calcaires  exposes 
au  N.  —  Sur  la  terre  argileuse  ou  sablonneuse,  sous  l'herbe,  dans  les 
prairies  a  Quercus  ilhaburensis.  -  Sur  la  terre  humide,  a  la  base  des 
rochers  basal  tiques. 

En  compagnie  de  Southbya  nigrella  et  de  Cephaloziella  Baumgartneri 
surtout,  mais  souvent  aussi  avec  Targionia,  Lunularia,  Reboulia  et  Riccia, 
de  -150  a  1  200  m  d’altitude,  en  Galilee,  au  Carmel,  sur  le  Littoral  et 
dans  les  Monts  de  Judee. 

K.  Muller  indique  pour  cette  espece  une  preference  pour  un  substrat 
calcaire.  En  Israel,  nous  l'avons  observee  aussi  a  proximite  des  rochers 
basaltiques,  et  sur  des  sols  dont  le  pH  varie  de  5.8  a  7.6. 

Localites:  a)  Near  Matzuba,  Western  Galilee,  17.111.1951,  1).  Zohary 
s.n.  (Proskauer,  1958,  p.  124)  -  Near  Klireiba,  Mt.  Carmel,  18.111.1950, 
D.  Zohary  s.n.  (Proskauer,  1953,  p.  124)  —  Carmel.  2. IV.  1927,  Sereni 
s.n.  (Sereni,  1931,  p.  6)  —  Gilboa,  2.IV.1927,  Sereni  40  (HUJ)  —  Envi¬ 
rons  of  Jerusalem,  12.111.1950,  D.  Zohary  s.n.  (Proskauer,  1953,  p.  124) 

-  S.  loc.,  (Bilewsky,  1963,  p.  75). 

b)  Hare  Meron,  64  205  -  Rosh  Pinna,  NW  (calcaire),  64  134  —  Rosh 
Pinna,  E  (basaltes),  64  219,  64  220  —  Zefat,  64  149,  61151,  64  203, 
64  206,  64  207,  64  211,  64  223  -  Pres  de  Migdal,  64  150,  64  204  -  -  Carmel, 
Ahuzzat,  64  147  —  Carmel.  Wadi  Glich,  61  145,  64  212,  64  213  —  Carmel, 
Bet  Oren,  64  136,  64  137,  64  138,  64  1  11,  64  142.  64  143,  64  154,  64  155  - 
Atlit,  64  152,  64  211,  64  202.  64  222  EntreBet  Lid  et  Kefar  Yona,  64  218 

-  Mahon  Weinghit,  64111  Herzliyya,  64  153  —  Rosh  IJa’Ayin, 
61284  —  Giv’at  Brenner-Telno,  64208  —  Abu  Ghosh  —  64135,  Jeru¬ 
salem,  61  156,  64  201,  64  216,  64  217,  64  221  En  Kerem,  64  133, 
64  139,  64  140,  64  146,  64  209,  64  210,  64  215  —  Har  Giyyora,  64  148. 
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En  Israel,  nous  connaissons  seulement  cinq  especes  de  Jungermanniales 
acrogvnes.  Toutes,  assez  fragiles,  exigent  un  substrat  frais,  une  humidile 
almospherique  sufTsantc  et  ne  peuvent  supporter  Paction  direcle  du  soleil. 

Ceci  explique  la  rarete  des  localites  et  stations  qui  abritent  Cephalozia 
bicuspidata,  Frullania  ditatata,  et,  probablemenl,  Southbya  tophacea. 

II  parait  plus  etonnant  de  voir  Pabondancc  des  localites  de  recolte 
de  Southbya  nigrella  et  de  Ccphatoziella  Baumgartneri,  mais  les  deux 
especes  vivent  presque  toujours  a  l’ombrc  et  a  l'abri  de  la  secheresse 
dans  les  fentes  fraiches  des  rochers  ou  bicn,  si  elles  sont  un  peu  plus 
exposees,  des  arbusles  et  des  arbres  bas  les  protegent  du  soleil.  Le  Cepha- 
loziella  s'elcve  un  peu  plus  haul  que  le  Southbya  (jusqu’a  1  100  m).  Souvent 
ces  deux  especes  vivent  ensemble  el  constituent  le  petit  groupement 
bryophylique  que  l’on  considcre  comme  mediterraneen  ou  submediter- 
raneen  et  qui  monte  jusque  dans  noire  region  parisienne,  sur  les  parois 
calcaires,  dans  des  microclimats  chauds  et  un  peu  humides. 
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Southbya  Spruce 

28.  Southbya  nigrei.la  (De  Notaris)  Spruce. 

Stations  :  Sur  la  terre  fraiche,  souvent  sur  «  terra  rossa  «,  a  la  base 
■(  dans  les  fenLes  des  murets  et  des  rochers  calcaires,  souvent  dans  les 
prairies  a  Poterium  ou  a  Cistus,  ou  dans  les  maquis  a  Quercus  calliprinos, 
;'lns  rarement  sous  les  pins,  les  oliviers  ou  les  Eucalyptus.  —  Dans  les 
Impressions  et  les  trous  des  rochers  calcaires  exposes  au  N. 

I.n  compagnie  de  Cephaloziella  Baumgartneri,  et  souvent  de  Fossom- 
hronin  caesplliformis,  parfois  aussi  avec  Targionia,  Lunularia,  Beboulia 
et  Clevea,  de  -100  a  750  m  d  altitude,  en  Galilee,  au  Carmel,  sur  le  Littoral 
1 1  dans  les  Monts  de  Judee. 

Localiles :  a)  Near  Matzuba,  Western  Galilee,  16.111.1951,  D.  Zoharv 
.a.  (Phoskauer,  1953,  p.  124). 

b)  Me'ona,  64  076  —  Rosh  Pinna  NW  (calcaire),  64  073  —  Zefat 
I  077,  64  092,  64  098  —  Pres  de  Migdal,  64  093  —  Carmel,  Wadi  Glichl 
1  07o,  64  078  —  Carmel,  Bet  Oren,  64  141  —  Rosh  Ha’Ayin,  64  283  — 
Civ’at  Brenner-Telno,  64101,  64  208  --  Kefar  Mordekhav,  64  094  — 
i  rusalem,  64  069.  64  070,  64  071,  64  090,  64  097  —  En  Kerem,  64  072 
'  I  071,  64  091,  64  096,  64  100.  64  133,  64  139  —  Har  Giyvora  64  099  — 
Bet  Orot,  64  095. 

29.  Southbya  tophacea  Spruce. 

Station  :  Sur  rocher  calcaire  ombrage,  entre  300  et  500  m  d'altitude, 
au  Carmel. 

Localite  :  a)  Near  Khreiba,  Mt  Carmel,  18.III.1950,  D.  Zohary  s.n. 
il’imsKAUER,  1953,  p.  124). 

Cephaloziella  Spruce 
1  Cephaloziella  Baumgartneri  Schiffner. 

stations  :  Sur  la  terre  fraiche,  souvent  sur  ■>  terra  rossa  »,  a  la  base  et 
d  ins  les  fentes  des  murets  et  des  rochers  calcaires,  dans  les  prairies  a 
tcrium  et  a  Cistus ,  ou  dans  les  maquis  4  Quercus  calliprinos,  plus 
'Element  sous  les  pins.  —  Sur  la  terre  fraiche,  sous  les  Poterium.  — 

'  ns  les  depressions  et  les  trous  des  rochers  calcaires  exposes  au  N. 

1  11  compagnie  de  Southbya  nigrella,  et  souvent  de  Fossombronia 
"'<  spitiformis,  de  50  a  1  100  m  d'altitude,  en  Galilee  du  N,  au  Carmel, 
SUr  *e  Littoral  et  dans  les  Monts  de  Judee. 

Umlitcs  :  b)  Me’ona,  64  076  —  Hare  Meron,  64  085  —  Rosh  Pinna, 
Calcaire),  64  073  Zefat,  64077,  64  082,  64  087  -  Carmel,  Wadi 
'Mi.  64  075,  64  078  --  Carmel,  64  089,  64  137,  64  138,  64  141,  64  142. 

,  64  154,  64  155  —  A  Hit,  64  251  —  Mahon  Weinghit,  64  083, 

181  Giv’at  Brenner-Telno,  64  208  -  Abu  Ghosh,  64  068  —  Jeru- 

iino1,’  6'  °69,  64  071,  64  079  En  Kerem,  64  072,  64  074  ,  64  080, 
81,  64  088,  64  133,  64  139  —  Har  Giyyora,  64  086. 

Cepbalozia  Dum. 

L  t.KPHALOZIA  BIC.USI’l DATA  (L.)  Dum. 

Station  :  Sur  un  rocher  calcaire  tres  humide  et  ombrage,  au  bord 
C  Un  ru>sseau  a  sec,  dans  un  maquis  a  Quercus  calliprinos. 


Source ;  MNHN,  Paris 
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En  compagnie  de  Melzgeria  furcata  et  de  Fnillania  dilatala,  a  300  m 
d’altitude  environ,  au  Carmel. 

Localitd :  b)  Carmel,  Wadi  Glich,  64  288. 

j.  Proskauer  (1953,  p.  124)  signale  un  Cephalozia  sp.  du  Carmel 
(Near  Khreiba.  18.III.1950,  D.  Zohary  s.n.). 

Frullania  Raddi 

32.  Frullania  dilatata  Dum. 

Stations  :  Sur  les  rochers  calcaires  tres  humides  et  ombrages,  dans 
les  maquis  a  Quercus  calliprinos.  —  A  la  base  des  troncs  des  Quercus 
calliprinos  et  des  Laurus,  dans  les  maquis. 

En  compagnie  de  Lunularia,  Reboulia,  Melzgeria  furcata  et  Cephalozia 
bicuspidala,  de  300  a  600  m  d'altitude,  en  Galilee  du  N  et  au  Carmel. 

Localites  :  b)  Hare  Meron,  64  290  —  Carmel,  Wadi  Glich,  64  289  — 
Carmel,  pres  du  sommet,  64  291.  Sur  ce  specimen  les  caracteres  indiquent 
le  passage  tres  net  vers  la  var.  anomala  Corbiere. 


ANTHOCEROTALES 
Phaeoceros  Proskauer 

33.  Phaeoceros  bulbiculosus  (Brot.)  Proskauer. 

Stations  :  Sur  la  terre  argileuse  ou  sablonneuse  humide,  sous  l’herbe, 
dans  les  prairies  a  Quercus  ithaburensis.  —  Sur  la  terre  humide,  sous 
l’herbe,  a  la  base  des  rochers  basaltiques. 

En  compagnie  de  differentes  especes  de  Riccia,  de  50  a  450  m  d’alti¬ 
tude,  en  Galilee  du  N  et  sur  le  Littoral. 

Localites  :  a)  Near  Kadima,  Sharon  Plain,  7.III.1950,  D.  Zohary  s.n. 
(Proskauer,  1953,  p.  123). 

b)  Rosh  Pinna  (basaltes),  64  004  —  Entre  Bet  Lid  et  Kefar  Yona, 
64  003. 

34.  Phaeoceros  laevis  (L.)  Proskauer. 

Stations  :  Sur  la  terre  humide,  a  la  base  des  falaises  et  des  rochers 
calcaires.  —  Sur  la  terre  argileuse  ou  sablonneuse  humide,  sous  l’herbe, 
dans  les  prairies  a  Quercus  ithaburensis.  —  Sur  les  bords  sablonneux 
verticaux  des  ruisseaux. 

En  compagnie  de  differentes  especes  de  Riccia  et  de  Sphaerocarpus, 
de  —  150  a  100  m  d’altitude,  en  Galilee  du  N  et  sur  le  L.ittoral. 

Localites  :  a)  Herzliyya,  IV.  1955,  Baum  s.n.  (hb.  Tel  Aviv)  —  S.  loc. 
(Bilewsky,  1963,  p.  74). 

b)  Pres  de  Migdal,  64  287  —  Entre  Bet  Lid  et  Kefar  Yona,  64  005 
—  Mahon  Weinghit,  64  001  -  -  Herzliyya,  64  002,  64  286. 
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IN.  —  DISTRIBUTION  DANS  LE  MONDE 


On  peut  rcpartir  ainsi  les  33  especes  (*)  presentes  en  Israel  suivant 
T  element  geographique  auquel  elles  appartiennent : 


1)  Quinze  especes  cosmopolites  ou  subcosmopolites  : 


Targionia  hypophylla 
Heboulia  hemisphaerica 
Lunularia  cruciata 
Marchaniia  polymorpha 
Corsinia  coriandrina 
Oxymilra  paleacea 
llicciocarpus  nalans 
Riccia  /luitans 


Riccia  Frostii 
Riccia  glauca 
Riccia  lamellosa 
Phaeoceros  bulbiculosus 
Phaeoceros  laevis 
Metzgcria  furcala 
Cephalozia  bicuspidata 


-)  Quatre  especes  a  repartition  assez  vaste  mais  semblant  limitees 
a  1’  Hemisphere  boreal : 

Sphaerocarpus  Michelii  Riccia  sorocarpa 

Riccia  nigrella  Frullania  dilatata 


3)  Une  esp6ce  limitee  k  l’Europe  du  SW  et  du  S,  &  l’Afrique  du  N  et 
au  Proche-Orient : 

Fossombronia  caespitiformis 

4)  Une  espece  principalement  sud-europeenne : 

Riccia  subbifurca 


3)  Quatre  especes  mediterraneennes  ou  plus  ou  moins  mediterraneennes- 
atlantiques  : 

Riccia  Crozalsii  Cephaloziella  Baumgartneri 

Riccia  gougetiana  Southbya  nigrella 


•')  Huit  especes  mediterraneennes  mais  pouvant 
U  les  Aenres  • 


ou  les  Azores 
Targonia  lorbeeriana 
Clevea  Spathysii 
Riccia  atromarginata 
Riccia  bicarinata 


auemare  les  uanaries 


Riccia  crystallina 
Riccia  macrocarpa 
Riccia  trabutiana 
Southbya  tophacea 


IV.  —  DISTRIBUTION  DES  HEPATIQUES 
SUR  LE  TERRITOIRE  D’lSRAEL 

l.a  distribution  des  Hepatiques  depend,  coinme  celle  de  tous  les  vege- 
la|ix.  de  la  nature  du  sol,  du  climat  general,  de  I’histoire  du  peuplement 
vegetal,  de  l’action  de  l’homme,  mais  elle  se  trouve  liee  beaucoup  plus 
111  Ltement  a  la  nature  des  microstations  qu'aux  conditions  regionales. 
l  a  vie  de  ces  petites  plantes  depend  surtout  de  la  stability  et  de  Tensoleil- 

1  •  '  In  ne  tic-nt  pas  eompte  du  Sphaerocarpus  sp.  cit^  dans  la  liste  pr4c«5dente. 
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Source :  MNHN,  Paris 


Cephalozia  V  Metzgeria  furcata  T  <  Southbya  tophacea 

bicuspidata 
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Source :  MNHN,  Paris 


Riccia  gougetiana  Riccla  aubbifurca 
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Source :  MNHN,  Paris 
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Source :  MNHN,  Paris 


Riccia  Frostii 


Source :  MNHN,  Paris 
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Source ;  MNHN,  Paris 


Riccia  macrocarpa  Fossombronia  Southbya  nigrella  Cephalozieila 

caespitiforrais  \  Baumgartneri 
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.C 


liccia  nigrella 
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Source :  MNHN,  Paris 
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VET-  VST 


H.  B1SCHLER 


lenient  de  quelques  metres  carres  de  sol,  de  l'aceumulation  d’eau  de 
pluie  dans  une  petite  depression,  de  l'arrivee  d’un  cours  d'eau  temporaire, 
de  l’ombre  donnee  par  quelques  Phanerogames,  de  la  retention  locale 
de  riiumidite  par  le  substral.  II  semble  done  difficile  de  trouver  un  lien 
ctwil  entre  les  aires  de  ees  especes  et  les  divisions  geobotaniques  reconnues 
en  Israel  par  M.  Zouaby. 

Cependant,  l'examen  des  cartes  de  distribution  des  Hepatiques  en 
Israel  (cartes  1  a  Ml  ')  fait  apparaitre  des  groupes  d’especes  ayant  des 
aires  comparables  : 

1)  Especes  des  collines  boisees  du  N. 

Ccphalozia  bicuspidala ,  Metzgeria  furcaUi,  Soulhbga  tophncea,  Frulla- 
n in  dilatala,  especes  Fragiles.  sciaphiles,  out  pu  se  maintenir  seulement 
sur  les  collines  couvertes  d'un  maquis  eleve  qni  leur  apporte  une  ombre 
protectrice,  aussi  les  trouve-t-on  suit  sur  le  Mont  Carmel  soil  a  la  fois 
au  Carmel  et.  en  Galilee,  sur  le  Hare  Meron. 

2)  Especes  de  la  region  cdtiere. 

Quelques  especes  qui  semblent  preferer  les  regions  basses,  les  sols 
chauds  temporairement  humides  existent  seulement  sur  le  Littoral  et 
a  quelques  km  en  arriere  du  Littoral  :  Oxymitru  puleacea,  Kiccia  gougeliana, 
R.  mbhifmca. 

Iiiccia  fluitans  et  Ricciocarpus  nutans  ont  etc  Irouves  uniquement 
dans  cette  region  et  tres  rarement.  Leur  vie  depend  de  la  presence  d’eaux 
permanentes  et  calmes. 

,'})  Especes  de  la  region  cdtiere  et  de  Galilee. 

La  distribution  du  Phaeoceros  laevls  et  du  P.  bulbiailosus  rnonlre  la 
preference  de  ees  especes  pour  les  lieux  dont  la  temperature  ne  s'eleve 
pas  trop  et  dont  riiumidite  peut  se  maintenir  assez  longtemps. 

4)  Especes  de  la  region  cdtiere  et  de  Judee. 

A  ce  groupe  appartiennent  seulement  :  Ricria  irabuliana,  R.  Crozatsii , 
Corsinia  coriaiidrina. 

5)  Espece  de  .Judee.  du  S  de  la  region  cdtiere  et  du  N  du  Neguev. 

Ricria  atromarginata  possede  seul  une  aire  ainsi  delimitee.  Dans  d’autres 

pays  mediterraneens  sa  distribution  est  assez  comparable  a  celle  du 
It.  Irabuliana.  Ici.  les  deux  aires  ne  se  superposent  pas.  11  y  aurait 
done  interct  a  rechercher  d’autres  specimens  de  ces  deux  especes  qui, 
peut-etre,  sont  plus  frequentes  que  nous  ne  le  pensons. 

6)  Espece  orientale. 

Rin  iu  Froslii  se  localise  au  voisinage  de  la  Mer  Mode  et  semble  preferer 
les  stations  tres  chaudes  subdesertiques. 

7)  Especes  connues  dans  plusieurs  regions,  souvent  depuis  le  N  d’ Israel 
et  s’etendant  plus  ou  moins  loin  vers  le  S. 

Quelques-unes  ne  sont  pas  connues  au  S  de  la  Judee  :  Targionia  lorbee- 
riana,  T.  hypophylla,  Reboulia  hemisphaerica,  Clevea  Spathysii,  Ricria 

(*)  Sue  ces  cartes,  les  disques  noirs  ilullqueiit  les  echaiitillons  recolt^s  par  iious-mPines 
I  t  les  specimens  .Unit  nous  avons  vcrilic  la  lie-termination  ;  les  corclcs  noirs  correspondent 
aux  lucalites  signalees  dans  la  litterature  de  specimens  non  examines  par  nous. 


Source :  MNHN,  Paris 
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mtirrocarpa,  Fossombronia  caespitiformis,  Southbya  nigrella,  Cephala- 
-u  Ha  Baumgartnrri.  Pour  d’autres,  la  limits  de  leur  aire  passe  au  N  Hu 
W'guev  :  Ricria  hicarinala,  R.  crystallina,  R.  nigrella,  Lunularia  cruciata  ; 
a  bism  dans  la  moitie  N  du  Neguev  :  Riccia  lurnellosa  et  me  me  R.  snro- 
•■'ii pa  qui  vit  pres  de  la  Mer  Morte,  et  Sphaerocarpus  Miehelii, 


V.  —  DISTRIBUTION  VERT IC ALE  SUR 
LE  TERRITOIRE  D’ ISRAEL 


l.c  point  le  plus  cleve  d’lsrael  alteint  seulement  I  200  m.  Certaines 
"’ties  du  territoire  (bords  de  la  Mer  Morte,  voisinage  du  Lac  de  Tiberiade) 
trouvent  au-dessous  du  niveau  de  la  mer.  Les  Hepatiques  existent 
iniites  les  altitudes,  done  de  — 300  m  a  1  200  m. 

La  fig.  2  represente  la  distribution  verticals  des  especes  en  Israel, 
le  montre  que  certaines  d’entre  elles  atteignent  au  maximum  100  a 
"  m  d’altitude  :  Oxymitra  paleacea,  Ricciocarpus  nutans,  Riccia  fluilans, 
yoiigetianu,  R.  subliifurca,  Pbaeoceros  laeiris.  La  plupart  s’elevent. 
qua  750  on  800  m.  (Test  entre  50  m  et  800  in  que  Ton  trouve  en  plus 
moins  grande  abondance  toutes  les  especes.  Quelques-unes  vivent 
qu  a  1  200  m  ;  Reboulia  hemisphaerica  (plus  frequent  entre  150  et 
111  in),  Lunularia  cruciata,  Riccia  sorocarpa,  Fossombronia  caespiti- 
1 1  -  '.'Vj/.s,  Cephaloziella  Baumgarlneri. 

I  iemarquons  la  presence  de  Mchgeria  et  de  Cephalozia  a  300  m,  du 
diania  seulement  au-dessus  de  300  m,  altitude  qui  correspond  a  la 
I1  1  se-nce  de.  forets  basses  ou  de  maquis  denses,  formations  qui  pennettent 
-I  alia  Lion  de  Jungermanniales  sur  les  ccorces  et  snr  les  roehers  umbrages 
1'  • '  les  Chenes. 

1  a  distribution  verticale  des  deux  Targionia  ne  manque  pas  d'interet : 
'"ipophylla,  absent  du  Littoral,  vit  de  150  a  800  m,  mais  on  le  trouve 
’  s  Frequemment  entre  000  et  800  m  :  T.  lorbeeriana,  souvent  recolte 
le  Littoral,  est  plus  frequent  entre  50  et  500  m  alt. 

"  seul  specimen  de  Riccia  Frostii  etant  connu,  on  ne  peut  savoir 
■si  "  Re  espcce  vit  seulement  aux  faibles  altitudes  mais  il  semble  bien 
'I  le  climat  ebaud  de  cette  plaine  basse  lui  soit  tres  favorable. 


VI.  —  LES  STATIONS  OU  VIVENT  LES  HEPATIQUES 

l  »e  la  situation  geographique  et  du  relief  d’un  pays  depend  la  variete 
stations  qu’il  offre  aux  vegetaux. 

Israel  possede  de  grandes  plaines  couvertcs  de  cultures  mais  aussi 
1  superbes  prairies  naturelles  et  des  pelouses,  presque  partout  des 
"Hines  roeheuses,  des  dalles,  des  falaises  qui  presentent  une  infinite 
l|(  niches  ombragees  et  liaiches  oil  peuvent  s’installer  des  Hepatiques. 

i  s  montagnes  d’lsrael  etant  relativement  basses,  aucune  Muscinee 
H  'll  i Lude  ne  peut  y  etre  signalee.  Ces  montagnes  forment  presque  toujours 
1  •  domes  plus  ou  moins  boises,  souvent  rocheux,  soit  calcaires,  soit 
L'saltiques,  n’ayant  guere  de  reliefs  abrupts  qui  pourraient  olTrir  aux 
•  '"scinees  des  stations  originales. 


Source :  MNHN,  Paris 
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Le  Neguev,  immense  region  semi-aride,  possede,  lui  aussi,  ses  gites 
i  Muscinees,  inattendus,  presque  insoup^onnables  sauf  pour  le  Bryologue. 

1.  La  region  cdriERE.  —  Dans  cette  region,  les  stations  k  Hepatiques 
sont  presque  partout  les  memes  :  trous  de  rochers,  terre  ombragee,  prairies 
mouillees. 

Ainsi,  A  Atlit,  des  blocs  sur  sol  horizontal  menagent  entre  eux  des 
uveites  terreuses  oil  croissent  abondamment  Riccia  nigrella,  R.  bica- 
rinata,  R.  sorocarpa,  R.  trabutiana,  R.  Crozalsii,  R.  lamellosct,  Oxijmitra 
paleacea. 

Au  S  d’ Atlit,  sur  les  collines  formant  une  rangee  parallele  a  la  cote, 
le  maquis  a  Olea  et  strate  plus  basse  de  Labiees  diverses,  de  thym,  Briza 
major,  Glaieuls,  abrite,  entre  les  blocs  et  les  dalles,  des  plaques  de  Riccia 
Ires  secs  et  d’Oxymitra,  des  excavations  de  rochers  oil  se  logent  des 

('.levea. 

Entre  Bet  Lid  et  Kefar  Yona,  une  superbe  prairie  sur  pente  faible, 
'Icprimee  au  centre,  tres  ensoleillee,  humidifiee  par  d'abondanls  ruisscl- 
kments,  constitue  une  station  de  choix  pour  les  Hepatiques.  Entre  les 
(iraminees,  sous  les  buissons,  dans  la  depression  mouillee,  sur  la  pente 
uimide  ou  fraiche  et  argileuse,  sous  l’ombre  legere  des  Quercus  ithabu- 
’cnsis,  entre  les  touffes  laches  de  Phanerogames  (Plantains,  Lupins, 
Briza,  Rurnex,  Tulipa,  Scirpus,  etc...)  vivent  des  milliers  de  thalles  de 
Iticcia,  d’Oxymitra,  des  Fossombronia,  des  Phacoceros.  Cette  station 
l  articulierement  riche  permet  d’imaginer  quelle  a  du  etre  l’ahondance 
I ‘S  Hepatiques  dans  tous  les  milieux  frais,  sur  cette  cote  mediterraneenne, 
a  ant  que  l’liomme  n’ait  exerce  son  action  destructricc.  pour  s’y  installer 
!  y  etablir  ses  cultures. 

Pres  de  Mahon  Weinghit,  sur  la  face  exposee  au  N  de  la  falaise  bordant 
'  kkiiial  Poleg,  a  50  m  d'altitude  environ,  les  surfaces  terreuses  se  couvrent 
:  Sphaerocarpus,  de  Riccia  sorocarpa,  Cephaloziella  Baumgartneri, 
I'haeoceros  laevis  et,  dans  les  fissures  de  rochers,  vivent  des  Lunulaires, 

'  bvea,  Targionia  lorbeeriana.  Un  peu  plus  au  S,  sur  un  monticule  do 
1  hers  calcaires,  une  minuscule  prairie  de  pente  s’est  etablie  et  la,  & 

I  ainbre  d’un  arbrisseau,  a  la  base  de  grosses  pierres,  vivaient  Oxymilrct , 

1  '  la  sorocarpa,  R.  subbifurca  et,  dans  les  fissures  des  blocs,  ('.levea  el 
1  "rgionia  lorbeeriana. 

A  Herzliyya,  sur  les  alluvions  sableuses  encore  humiries  d’un  ruisseau 

I  s  encaisse  et  ombrage  par  les  Eucalyptus,  se  trouvaient  des  Phaeoceros 

's ’  des  thalles  males  et  des  thalles  femelles  de  Lunulaire. 
s,ur  les  collines  calcaires  de  Rosh  Ha’Avin,  l’eau  de  pluie  et  de  condensa- 
l'"n  coule  des  rochers  et  vient  mouiller  leur  base  terreuse  en  pente  douce. 

II  ees  surfaces  de  ruissellement,  s’installent  des  croutes  de  Riccia  (R.  Ira- 
':iliuna,  R.  lamellosa,  R.  bicarinata,  R.  sorocarpa)  et  ( VOxymitra .  Entre 
'  ''s  gros  blocs,  sur  la  terre  fraiche  el  ombragee,  a  l’entree  d'une  petite 
'■averne,  se  sont  installes  des  thalles  de  Riccia  trystullina. 

P'*ur  ce  Riccia  crystalling  et  les  Sphaerocarpus  qui  aiment  un  sol  assez 
"'inpact,  les  marges  des  allees  du  .Jardin  Botanique  de  Tel  Aviv,  tres 
'’"‘I'ragees,  formees  de  terre  rouge  non  mobile,  constituent  une  station 
de  c-hoix. 

Idas  au  S  de  la  region  cotiere,  pres  de  Rehovot,  ce.  sont  encore  des 
'"Hines  de  rochers  calcaires  et  de  terre  plus  ou  moins  argileuse  qui  heber- 
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gent  des  Fossombronia  et  le  groupement  a  Southbya  nigrella  et  Cepha- 
loziella  Baiujigarlneri.  Les  Poterium  s  pi  nosum,  les  Thymelaea  et  les  Cistes 
donnent  une  ombre  lcgcre  et  tres  localisee,  favorable  a  l'installation 
des  Hepatiques. 

L'une  des  stations  les  plus  propices  a  la  vie  des  Hepatiques  est.  le  bt 
des  nahals  qui  viennent  de  s'assecher.  Prenons  l'exemple  du  Nahal 
Shiqma,  au  N  du  Neguev.  Au  debut  d'avril  1964,  le  fond  limoneux- 
sableux  frais,  portait.  encore  quelques  mares  et  quelques  flaques  d’eau 
et  des  zones  de  vases  alluviales  tres  fines,  humides,  craquelees  qui,  en 
se  dcssechant,  se  detachaient  en  ecailles.  Les  parois  du  nahal,  hautes 
de  2  m  au  maximum,  ombragees  par  une  bordure  de  Tamarix  nilotica 
et  de  T.  aphylla,  de  Polygonum  equiseti forme,  de  Poterium  spinosum 
(determinations  B.  Baum)  restaient  encore  humides.  .Stir  toules  ces 
parties  fraiches  et  a  1'ombre  des  vegelaux  superieurs  abondaient  les 
Sphaerocarpus,  les  Riccia  lamellosa,  /?.  nigrella,  R.  alromarginata,  R.  tra- 
bnliana,  R.  bicarinala,  R.  cryslallina. 

2.  La  Gai.ii.ek.  -  \u  N  de  la  Galilee,  dans  de  nombreuses  localites 
(par  exemple  a  Kerem  Ben  Zimra,  au  S  de  Metulla,  a  Avivim  pres  de 
la  frontiere  libanaise,  vers  Naftali  au  bord  d’une  des  trois  rivieres  qui 
torment  le  Jourdain),  les  blocs  ca  lea  ires  repartis  dans  les  prairies  ou  sur 
les  pelouses  des  collines  constituent  les  stations  des  Targionia  hypophylla 
et  des  Reboulia. 

Plus  au  S,  vers  Zefat,  entre  GOfi  et  800  m  d'altitude,  les  blocs  hebergent 
souvent  aussi  des  Targionia  et  des  Reboulia,  mais  les  stations  humides 
sont  les  plus  riches.  Ainsi,  au  fond  d'un  ravin,  a  600  m  alt.,  un  ruisseau 
ombrage  par  de  grands  arbres  passe  en  cascadant  fortement  sous  un 
petit  pont  forme  de  dalles  calcaires  et  de  terre  rouge.  I'n  sentier  etroit 
longe  ce  ruisseau.  Dans  cette  station  tres  particnliere,  a  atmosphere 
un  peu  humide.  le  sol  recoit  d'une  fa^on  pennanenle  les  goutteleltes 
entrainees  par  le  vent  et,  sur  la  terre  fraiche.  alternent  les  taches  d’ombre 
et  de  soleil.  De  nombreuses  rosettes  de  Riccia  cryslallina  ont  pu  se  deve- 
lopper  au  long  du  sentier  et  sur  toute  la  partie  lerreuse  du  pont. 

Pres  de  Rosh  Pinna,  un  ruisseau  coule  sur  un  fond  rocheux.  Ses  marges 
sableuses  humides,  bordees  d’une  petite  galerie  d'arbres  donnent  asile 
aux  Sphaerocarpus,  aux  Reboulia,  Targionia,  Fossombronia. 

A  Rosh  Pinna  s’olcvent  aussi  des  collines  de  basalte.  Dans  les  fentes 
des  rochers  et  sur  les  pentes  de  terre  a  la  base  des  monticules,  des  croi'ttes 
d' Hepatiques  a  lhalle  se  sont  constituees.  On  y  trouve  des  Riccia  nigrella 
et  des  R.  sarocarpa  en  abondance,  R.  lamellosa,  R.  bicarinata,  R.  macro- 
carpa,  la  Lunulaire,  Targionia  hypophylla  et  T.  lorbecriana  mais  aussi 
des  Fossombronia  et  des  Phaeoceros  hulbiculosus.  Les  spores  entrainees 
par  l’eau  qui  ruisselle  sur  les  rochers,  se  dispersent  entre  les  herbes, 
germent  et  prolongent  les  crofites  de  Riccia  le  long  de  la  pente,  sur  la 
pelouse. 

Quelques  points  permettent  a  certaines  Jungermanniales  de  vivre 
dans  des  conditions  de  fraicheur  et  d’humidite  rappelant  un  peu  celles 
de  nos  regions  lemperees  d'Europe.  Ainsi,  au  Carmel,  dans  des  pelits 
ravins  eneaisses,  tres  ombrages,  les  parois  terreuses  et  les  blocs  de  rochers 
se  couvrent  de  Mousses  :  e’est  la  que  vivent  Metzger ia  furcala  et  Ccpha- 
lozia  bieuspidata.  Sur  cette  grosse  butte  boisee  de  Lauriers  et  de  Quercns 
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nlliprinos  formant  un  maquis  dense,  difficile  a  traverser,  haut  de  3-4  m 
■  sol  est  couvert  de  petits  rochers  et  de  gros  blocs  monssus  sur  lcsquels 
,ous  avons  recolte  Frullania  dilaiala  :  sur  la  base  des  troncs  garnis  de 
Mousses,  vit  aussi  le  Frullania.  Au  sommet  du  Hare  Meron  (done  a 
200  m  <1 ’altitude),  montagne  couverte  dune  vegetation  dense  et  epineuse 
']  a  sum  d’une  depression  de  2.50  m  environ,  rates  d’une  ancienne 
onstruction,  pour  menager  un  micro-climat  frais  et  ombrage  et  permettre 

I  installation  de  Frullania. 

Dans  k  partie  meridionalc  de  la  Galilee,  la  temperature  s'elcve  plus 
ue  dans  lc  d  Israel.  Nous  avons  fait,  malhcureusement,  peu  de  recoltes 

. .  ,:ette  region.  Des  recherches  plus  serieuses  sont  necessaires.  Les 

ovirons  du  Lac  de  Tiberiade,  en  particulier,  pourraient  fournir  quelques 
Sll"'i‘s  interessantes.  A  quelques  kilometres  du  Lac  de  Tiberiade.  les 
oitos  falaises  calcaires  de  Migdal  tombent  a  pic  puis  en  pente  douce 
i  la  grande  plaine  de  culture.  Cette  pente  douce  est  couverte  d’une 
louse  d  oii  emergent  les  blocs  rocheux.  La.  a  la  base  des  grands  rochers 
sur  des  plages  de  terre  qui  reeoivent  les  eaux  de  ruissellement, 

I I  ’us  avons  recolte  Ricria  crystallina. 

i  ace  aux  falaises  de  Migdal,  sur  1'auLre  versant  de  la  riviere  Nittay, 
i  pi  ton  constitue  une  station  Ires  remarquable.  Sa  base  calcaire  porte 
!  lepatiques  a  thalle.  Rapidement,  on  trouve  le  contact  du  calcaire 

I  os  basaltes  :  tout  le  piton  est  basaltique.  Une  superbe  prairie  naturelle 
ootivre.  llordeum  ithaburense  Bois.,  lins  roses,  Kchium  bleutes,  laches 
aitos  des  Adonis,  des  Papavcr,  des  Renoncules  et  des  Anemones  domi- 
"i.  Mais  le  sol,  convert  de  gravillons  instables,  ne  permet  pas  l’instal- 
""  fles  Hopatiques.  Sur  la  pente  opposee,  couverte  de  gros  blocs  basal- 
"  s.  quelcpies  Mousses  seulement  vivent.  Plus  bas,  brusquement.  nous 

I I  ouvons  le  calcaire.  le  sol  plus  frais,  plus  poreux  :  les  Targionia,  les 
'■ mnbronia  apparaissent. 

La  Judee.  —  La  Judee  est  former  de  montagnes  ou  hautes  collines 
■'ignant  600  a  800  m,  en  domes  successes,  strives  horizontalement 
1 1  lles  gradins  de  rochers  calcaires  blancs  ou  gris^tres.  Kile  possede 
"0,ribre  inli'ii  d'excavations,  de  trous,  de  fentes  garnies  de  terre, 
!!'  4"!ttes  minuscules,  de  petites  falaises,  oii  viennent  s’installer  des 
1  lepatiques. 

'  'M  l  par  exemple,  un  peu  au-dessous  de  l’Universite  de  Jerusalem, 

1  1  de  la  ville,  sur  la  pente  E  a  Poterium  et  Cistes.  de  petits  murets 
|  i’lone  calcaire  oil  vivent  Celeracb  et  Ombilic.  Dans  les  trous,  la  terre 
"""i Lenue  humide  par  les  dernieres  pluies  de  mars,  est  couverte  de 
-  mnbronia  caespiliformis.  de  Targiona  hgpophglla,  Reboulia  hemi- 
"  ""v/,  Lunularia  cruciala.  Sur  la  pente  \Y,  les  memes  especes  se 
^  foment  autour  des  dalles  rocheuses  et  des  Ricria  lamcllosa  s’y 
'li"‘| -ent.  Un  peu  au-dela,  sur  un  plateau  couvert  d’un  chaos  de  rochers 
1  'I'enL  en  abondance  Celerach,  Cgrlamen  persicum,  Asphodeles, 
'lJoS"n""1’  Poleril,m  spinosum,  des  plaques  dc  terre  portenl  Ricria 
"  l0*a  et  sorocarpa  et  l’on  observe,  un  peu  partout  dans  les  trous 
‘/"i/orr /erS’  16  gl0UPement  k  South  by  a  nigrdla  et  Cephaloziella  Raum- 

I  A  Qiryat  Anavim,  pres  de  la  frontiere  jordanienne,  clans  une  prairie 
rente,  les  bords  terreux  d’un  petit  ruissellement  portent  de  belles 


Source :  MNHN,  Paris 


S.  JOVET-AST  ET  H.  BISCHLER 


rosettes  de  Riccia  sorocarpa  qui  s’insinuent  egalement  entre  les  touffes 
de  Graminees. 

A  10  kin  d’Abu  Ghosh,  des  falaises  en  gradins  bordent  la  route.  Les 
parties  planes  des  gradins  superieurs  exposes  au  SW  sont  couverts  d’ar- 
bustes  nains  a  l'ombre  desquels  vivent,  sur  la  terre,  des  Fossombronia 
bien  fructifies  et  formant  un  veritable  gazon,  Cephaloziella,  Riccia  soro- 
carpa. 

Au x  environs  de  la  Vallee  du  Demon,  face  a  la  Jordanie,  les  Riccia 
lamcllosa  et  R.  sorocarpa,  bien  developpes  et  etales,  forment  de  nombreuses 
taches  sur  la  terre  rouge  au  pied  des  rochers  calcaires  lias.  Les  thalles 
de  Riccia  lamellosa  gagnent  la  partie  herbeuse  et  sinfiltrent  entre  les 
touffes  dans  les  moindres  espaces  libres.  Les  Sphaerocarpus  s’installent 
aussi  entre  les  touffes  de  Graminees  au  bord  d’un  sentier.  Les  Targionia 
abondent  a  la  base  des  murets. 

A  2  km  a  l’W  d’En  Kerem,  sur  une  colline  de  700  m  d’altitude,  dans 
la  pelouse  en  pente  ombragee  par  les  Oliviers,  murets,  dalles  et  blocs 
calcaires  hebergent  en  abondance  Lunulaires,  Targionia,  Southbya. 
Au  voisinage.  sur  une  falaise  rocheuse  calcaire  ruisselante  par  place, 
en  gradins,  dominant  le  lit  du  nahal  Ayyalon,  dans  les  creux  garnis  de 
terre,  nous  trouvons  Targionia  hypoplujlla,  Southbya  nigrella  et  Ccpha- 
loziella  Raumgartneri,  des  Reboulia.  Sur  terra  rossa  deposee  dans  les 
fissures  de  rochers,  au  contact  des  Reboulia,  vit  Clevea  Spathysii.  Au 
voisinage  immediat  de  cette  Hepatique,  nous  avons  note  quelques  Phane- 
rogames  ;  Celerach,  Chaetocyadinm  trichospermum,  Cyclamen  persicum 
(Det.  B.  Baum). 

A  En  Kerem,  sur  la  colline,  les  meplats  terreux  entre  les  dalles  et  les 
blocs,  les  petites  pentes  fraiches  et  meme  les  espaces  entre  les  touffes 
de  Graminees  sont  couverts  d’une  quantite  incroyable  de  thalles  de 
Riccia  lamellosa  et  R.  sorocarpa,  de  Reboulia,  de  Southbya  et  Cepha- 
loziclla. 

4.  Le  desert.  —  Sur  l’immense  plateau  du  Neguev,  il  sernble,  au 
premier  abord,  qu  aucune  Hepatique  ne  puisse  vivre.  L’ardeur  du  soleil, 
le  manque  d'ombre  paraissent  defavorables  a  la  vie  des  Muscinees  parmi 
cette  vegetation  clairsemee,  grisatre,  s6che  en  apparence.  C.ependanl. 
les  thalles  d'lHpatiques  sont  la.  Arretons-nous  par  exemple,  au  km  28 
de  la  route  de  Be'cr  Sheva  a  Elat,  pres  du  Nahal  Yeroham.  Une  faible 
depression  dans  le  loess  sableux  correspond  au  passage  d'un  petit  courant 
d'eau  au  moment  de  la  courte  saison  pluvieuse.  Au  fond  de  cette  depres¬ 
sion  apparaissent  de  minuscules  taches  noirdtres  exposees  au  plein  soleil 
ou  legerement  ombragees  par  les  petites  touffes  de  Polerium  spinosum. 
Ballota  unclulata,  Alalva,  Ranunculus  asiaticus,  Gagea,  Stipa  lortili s 
(determinations  B.  Baum).  Ccs  taches  qui  ressemblent  plutdt  a  des 
empreintes  sombrcs  dans  le  loess  gris  blanchatre  indiquent  la  presence 
des  Riccia  atromaryinata  et  R.  lamellosa  et  autres  especes  reviviscentes 
qui  reslent  crispees  et  s^ches  jusqu’a  la  prochaine  saison  des  pluies. 

Par  contre.  a  1’extreme  slid  du  Neguev,  le  fond  des  Nahals,  tels  que 
le  Nahal  Boded,  couverl  de  sable  mobile  et  sec.  jaune  p&le  el  de  debris 
de  granit  rose  ou  violace  toinbes  des  massifs  dominant  le  nahal  ne  peu1 
heberger  aucune  Hepatique  car  il  n’y  a  pas  de  substrat  assez  stable  oil 
les  rhizoides  pourraient  se  fixer. 
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Sur  les  sols  sales  du  Neguev,  celui  de  la  sebkra  d’Elat  par  exemple, 
el  sur  les  etendues  de  sables  plus  ou  moms  abondamment  couverts 
3  efflorescences  blanches,  nous  n’avons  trouve  aucune  Hepatique. 

Ces  quelques  exemples  suffisent  a  montrer  qu’en  Israel  les  stations 
i  peuvent  vivre  les  Hepatiques  sont  presque  toujours  les  fentes  et 
creux  de  rochers,  la  base  des  blocs,  la  terre  qui  re^oit  les  eaux  de  ruissel- 
liiiient  et  de  condensation  a  la  base  des  monticules.  Mais  les  fonds  et 
berges  des  nahals  ou  des  ruisselets  recemment  assechcs,  les  petiles  depres- 
-!"iis  a  la  surface  du  sol  horizontal  ou  en  pente  tres  douce,  les  rochers 
nimissus  dans  les  ravins  encaisses  ou  a  l’ombre  du  maquis  dense,  parfois 
a n ssi  la  base  des  troncs  dans  le  maquis,  constituent  des  stations  Ires 
iavorables.  Malgre  la  chaleur  et  la  secheresse,  le  Neguev  lui-meme  n’est 
pas  depourvu  d’Hepatiques. 


VII.  —  LE  pH  DES  STJBSTRATS 

Les  Hepatiques  vivent  sur  des  substrats  a  texture  line  (vase  mouillce, 
l ''oss  sableux),  sur  la  terra  rossa  qui  a  pour  origine  les  calcaires  secondaires 
i  Lertiaires,  sur  les  sols  basaltiques,  tres  rarement  sur  les  ccorces.  Les 
pH  mesures  vont  de  5  a  8.  Le  substrat  des  especes  calcicoles  n’a  jamais 
un  pH  tres  eleve  car  a  la  terra  rossa  et  aux  debris  de  calcaire  du  rocher 
h  nielent  d’abondants  fragments  de  vegetaux  plus  ou  moins  decomposes. 

L’examen  de  la  fig.  3  nous  conduit  aux  remarques  suivantes  : 

1 )  Le  plus  grand  nombre  de  specimens  d’Hepatiques  vivent  sur  subs- 
i  I  neutre  ou  plus  ou  moins  acide  ;  un  plus  petit  nombre  sur  substrat 
K-alin  mais,  au  plus,  egal  a  8. 

-)  I  res  peu  d’especes  s’installent  seulement  sur  substrat  nettement 
1  ide  (H.  goagetiana,  R.  macrocarpa,  Phaeoceros  bulbiculosus). 

'■)  Certaines  supportent  des  pH  faiblement  acides  et  voisins  de  la 
"i-ulralite  (Oxymitra  paleacea,  Riccia  trabutiana,  Phaeoceros  lacvis). 

I )  ou  une  amplitude  tres  grande  :  Lunularia  cruciala  :  Riccia  nigrella 

/’.  lamellosa.  especes  qui  abondent  dans  des  milieux  trtjs  divers. 

')  ou  un  sol  a  acidity  assez  faible  ou  i  alcalinite  faible :  Riccia  crys- 
/" M aa,  Sphaerocarpus. 

0)  Quelq  ues  unes  prcferent  le  voisinage  de  la  neutialite  :  Riccia  alro- 
'•lan/inaia,  C.levea,  Melzgeria. 

)  Les  deux  especes  qui  constituent  dans  beaucoup  de  pays  mediter- 
1  ""eus  les  caracteristiques  d’une  association  tres  particuliere,  Southbya 
'''yci'lla  et  Cephaloziclla  Baumgarlneri  tolerent  ft  pen  pres  la  meme  ampli- 
1 du  pH  de  leur  support :  6  a  8. 


CONCLUSION 

'bi  connait  actuellement  en  Israel  .'f3  especes  d’Hepatiques  parmi 
d  ■  |  iic-lles  on  compte  24  Marchantiales.  2  Jungermanniales  anacrogynes, 
’  hingermanniales  acrogynes,  2  Anthocerolales. 

I'armi  ces  33  especes,  on  note  12  mediterraneennes  ou  mediterra- 
|i''i'iines-atlantiques,  2  especes  dont  l’aire  ne  s’etend  pas  Ws  loin  au- 


Source :  MNHN,  Paris 
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Source :  MNHN,  Paris 


•SPECES  D'HEFATIQCES 


T.  XXXIV.  Pi..  T. 


MNHN.  Paris 


T.  XXXIV.  Pi.,  ii. 


XXIV.  Pi..  III. 


T.  XXXIV.  I>i. 


MNHN,  Paris 


T.  XXXIV.  Pi.,  v. 


Source :  MNHN,  Paris 


,1,1a  d«  la  Mediterraiiee,  19  especes  borcales  ou  cosmopolites.  Aucune 
,len  re  elles  n  mdique  une  affinite  avec  les  llores  d’Afrique  tropicale 
mi  '!  Asic.  Une  qmnzame  d  especes  se  dislribuent  sur  la  plus  Grande 
parlie  du  pays;  aucune  ne  semble  attcindre.  la  moitie  S  du  N<5fluev  ■ 
I  se  local isent  sur  (luelques  massifs  boises,  6  sur  la  region  cotiere  ;  5  s’eten- 
■"nl  sur  la  region  cotiere  el,  un  peu  au-dela,  vers  le  N  ou  vers  le  S  •  une 
ule.  Rircia  Frostii,  parait  localisee  pres  de  la  Mer  Morte 
\u  cours  de  noire  voyage  de  19(i!  en  Israel,  nous  avons  pu  relrouver 
.Miles  les  especes  d’Hepatiques  deja  signalees  sauf :  Marchanlia  pol„- 
"iphn.  f.orsmia  conundrum,  Ricciocarpus  nalans,  Riccia  Ihiilaris 
I- it,  R.  filauc, a,  Soulhbya  lophaceu  ■  retrouvcr,  parmi  les  specimens 
-  Iierhiers  israeliens  :  Ricciocarpus  nutans,  R.  / luilan.s ,  Corsinia  rorian- 
" •  /-««•";  /-mv/zi;  rectifier  quclques  determinations:  R.  Froslii 
.  "Iysla!,'nlu ’’  decouvrir  0  especes  nouvelles  pour  Israel:  Riccia 
Melina  furcata,  Ctph aloddla  Baumqartneri.  Ceplwlozia 
/' recolter  des  specimens  clans  on  nombre 
d  Incaldes  asses  grand  pour  permettre  d'cdraucher  des  cartes  de  dis- 
1  i°n  et  00 ima die  les  preferences  ecologiques  des  especes.  La  presence 
;  '  fsp‘Tes  11  *  P“  C,|re  ''orifice  ni  sur  le  terrain,  ni  dans  les  herbiers  • 
uitrchanlia  polymorph,,,  Riccia  glaucu,  Southbya  lophaceu. 

1  -v  a  ,sa1nI?  dou Le  d’autres  decouveftes  a  faire  dans  ce  pays.  Les  indi- 
'  ,"M1Si  ‘'Allograph iques  relatives  aux  territoires  voisins  incitent  a 
icicner  Riclla  helicophylla  el.  Playiochasma  rupestre  qui  existent 
i , "xian ie  ;  hossombroma  anyulosa  connu  a  Gaza  (Ugypte  du  Nl  • 
bR  urea,  R.  Rischoffii,  Pellia  fabbroniana,  Le  toco  lea  lurbinata 
■'•'•“inbronia  pusilla  Cites  du  Libau.  Dautres  explorations  devraient 
i Ucctuees  pendant  l'automne  et  meme  en  hiver.  dependant  des 
in  ciiaiiL,  nous  possedons  des  donnees  assez  precises  sur  le  nombre 
spcces  presentes  en  Israel,  sur  leur  localisation,  leur  abondance  cl 
I'm  Irequence. 


^  Contribution  a  la  fiore  bryologique  du  Liban  (Rev.  Briiol. 
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Bryophytes  du  Vietnam. 

Recoltes  de  A.  PETELOT  et  V.  DEMANGE 
au  Nord  Vietnam 
(Relictae  Henryanae) 

par  P.  Tixier 


Resume.  —  La  liste  6tablie  par  l’auteur  a  partir  des  papiers  de  R.  Henry 
.  omprend  114  espeees  et  vanetes  du  Nord  Vietnam  ;  21  especes  et  12  variety 
sont  nouvelles  pour  la  Science  et  25  pour  le  Nord  Vietnam. 

nSlr  8  “/.T"  collected  in  North  Vietnam  between  1919 
,  J','*"  a.nd  partly  studied  by  R.  Henry,  comprised  114  species  ;  21  species 
and  12  varieties  are  new  for  Science,  25  are  newly  recorded  for  North  Vietnam. 


La  substance  de  cet  article  provient  des  documents  laisses  par  R.  Henry 
et  qui  nous  sont  parvenus  par  l’intermediaire  de  Roger  Balay,  que  nous 
remercions  ici,  apres  la  disparition  de  R.  Henry. 

Us  comprenaient  des  listes  d’especes  et  un  certain  nombre  d’echan- 
Ulons  que  R.  Henry  et  I.  Theriot  avaient  considers  etre  des  espcces 
nouvelles  Nous  avons  revu  les  listes,  a  la  lumiere  des  dernieres  acqui¬ 
sitions  de  la  Bryologie,  dans  le  Sud  Est  asiatique  et  avons  fait  une  descrip¬ 
tion  critique  des  espcces  nouvelles. 

Cet  article  a  trait  aux  Mousses  du  Nord  Vietnam,  recueillies  par 
i  Fetelot>  V.  Demange  et  quelques  autres  collecteurs. 

La  phipart  des  echantillons  ont  ete  ramasses  a  Chapa,  station  d’alti- 
"de  sRuee  a  1  600  in.  (Temperature  moyenne  :  15°3,  minimum  absolu 
-  en  dccembre-janvier.  2  778  imn/an  de  pluie,  pas  de  mois  secs  (1), 
,  sa!soJn  ies  Pluies  de  juin  4  aout,  avec  un  indice  de  concentration 
tnmestnel  de  2,6  (2).) 

Les  recoltes  parvenaient  a  R.  Hen»v,  a  fipinal.  Celui-ci  a  publiii 
un  premier  article,  en  1928,  dans  la  Revue  Bnjologique. 
cl  JLT-S  arlicI?  aurait  dfl  PPraitre  en  1932.  I.  Thekiot  a  conseille 
•V™"**  “ans  «*  teeberches  de  bryologie  exotique.  II  l'a  encou- 
fee  a  rediger  les  rcsultats  de  ses  investigations. 
veiwUS  trOUverons>  dans  cet  artic,e>  un  certain  nombre  d'especes  nou- 
I  berbie^THEmoT1,  *)°Ur  ^  pIupart’  a  P^tat  de  noms  manuscrits  dans 

,a  ,bdn^,icie  de  l’appui  et  des  directives  de  la  plupart  des 
°  pecialistes  de  la  Bryologie  exotique  qui  Ini  etaient  contempo- 

(•'!  ft8608  d;‘pi&i  H-  HADSSEN  et  BAGNOOL8. 

m<Ueu  de  concentration  trhnestriel  d’aprte  Oh.  P.  Peouy. 


Source :  MNHN,  Paris 
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rains  et  eii  particnliff  de  H.  N.  Dixon,  R.  Pouter  de  ea  Varde  et  de 

L  NoufaUirom  Mention.  id,  snr  1’m.vre  de  collector  de  A.  Peteeot. 
Professeur  an  lvree  Alberl  Sarraut.  a  Hanoi,  plus  a  U  mversite  Indo- 
chinoise,  il  tut  le  grand  botanists  resident  mdoclnnois  de  !a  premieie 
partie  du  xxe  siecle  (1920-1954).  ,  . 

Une  partie  de  ses  recoltes  brvologiques  tonlanoises  reste  a  determiner. 
Conserves  dans  les  collections  du  laboratoire  de  Cryptogamie  du  Museum, 
idles  contiennent  une  interessante  serie  d’Hypnacees. 

Enfin,  en  des  temps  oil  il  demcure  si  chilicile  d  elablir  et  de  main- 
tenir  des  relations  scientifiques  avec  les  offices  specialises  de  la  ltepu- 
blique  democratique  du  Vietnam,  il  nous  est  agreable,  dans  un  souci 
de  perennite  scientifique,  de  pubber  un  texte  consacre  a  des  recherches 
botaniques  eflectuees  au  Nord  \ietnam. 


1.  —  Fissidens  schmidii  C.M.  var.  bacvietensis  nov.  var.  (Fig.  1). 

Differ!  a  specie  typica,  acuminr  excurrcntiori,  tectura  cellularum  folio- 
rum,  pcrhiccnli,  laxiorique. 

Taxon  different  de  1'espece  /■'.  Schmidii  par  sa  feuille  relativement 
allongee,  son  apex  Ires  excurrent  et  son  Lissu  plus  lache  La  forme  de 
la  feuille,  failure  de  la  lamina  vaginata  rappellenl  /-.  Schmidii  alors 
que  les  autres  caracteres  le  rapprochent  de  F.  Zolhngeri  avec  lequel 
on  le  rencontre  en  melange.  ...  ,  , 

Route  do  Chapa  an  col  de  l.o-Qui-Ho,  derriere  labn,  dans  les  brous- 
sailles,  iuillcl  1928  (A.  PeteI-ot,  n»  116,  57,  33  pp.). 

Distribution  :  (pour  1’espece  type)  Nilghiri,  Madura,  Leylan,  Java, 
Philippines. 


2.  —  Fissidens  zolhngeri  Mont.  c.f. 

En  melange  en  petite  quantite  avec  le  precedent  (A.  Petelot,  n°  116 

1  *  Distribution  :  Andaman,  Sud  de  la  Chine,  Java,  Sumatra,  Philippines, 
Nouvelle-Guinee,  Carolines.  Tahiti,  Centre  Vietnam  (Dalat  et  col  des 
Nuages). 


3.  —  Fissidens  anomai.us  Mont. 

Environs  de  Chapa,  a  1  500  m,  sur  les  arbres,  sentier  lorestier  n»  3, 
juillet  1928  (A.  Peteeot,  n»  101  et  122). 

Distribution  :  Nilghiri,  Sikkim,  khasia,  Ceylan,  Java,  Nord  et  Cenlu 
Vietnam. 


4.  _  Fissidens  japonicus  Doz.  &  Molk. 

Environs  de  Chapa,  juillet  1927  (A.  Petei.ui,  s.  n.) 
Distribution  :  Hong-Kong,  Japon,  Centre  et  Nord  Vietni 


5.  —  Fissidens  vun.nanensis  Besch. 

Chapa,  1  500  m,  sur  rochers  dans  une  cascade,  janvier  1928  (A.  Petelot, 
n°  82). 

Distribution  :  Yunnan. 

Nouveau  pour  le  Vietnam. 


Source :  MNHN,  Paris 
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6.  —  Microdus  acutidentalus  nov.  sp.  (Fig.  2). 

Aiitoicus,  gregarius,  ereclus,  luteus-uiridis ;  caulis  simplex,  1  cm  alius 
laxe  rePorti1d,  sicca  arcuata,  humida,  e  basi  erecta,  acuminata- lanceo- 
!!  a>  ™?ue  3  mm  !°nga,  0,5  lata,  ad  basin  ■  nervus  medius,  percurrens 
’  V-  lalus  i  apice  inlegerrimo.  Cellulae  partis  inferioris  folii,  100-25  u.  x 
i  )-12  p,  cellulae  partis  mediae,  150  p  x  25  p. 


FISS1DENS  SCHMIDII 

VAR  BACVIETE  NSIS 


s  Schmidt  i  var.  bacvie. 


1  ra!z/erinms,  tern'infl}s’  fi"  **mlm  interne,  paraphgses  paucae. 

c"psula  cgtmdnca,  recta,  2  mm  tonga,  in  pediedlo  rubro,  5  mm 
T:  ''l'ernlhm.  conicum.  circiter  1  mm  longum,  lodge  stride, me  rostraium. 
stomium  simplex,  0,2  mm  altum,  dentibus  lanceolatis,  acutidentalis, 
"s,n  stnatis.  Sporae  crassae,  papillosae,  24  p  crassae. 

plante  dressee,  jaunatre,  en  touffe,  depassant  1  cm  de  haul, 
a -  ,  es  »on  groupees,  Vehement  reparties  le  long  de  la  tige,  arquees 
d.  'es’  aressees  humides,  etroitement  aeuminees-lanceolees,  longues 
'iron  3  mm,  larges  de  0,5  mm  a  la  base.  Nervure  moyenne,  percur- 


Source :  MNHN,  Paris 
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rente,  de  60  p  de  large,  atteignant  l'apex  de  la  feuille  tg^esl  enter. 
Cellules  de  la  base  de  la  feuille  de  2o  a  100  p.  de  long  sui  12-25  dc  large, 
cellules  de  la  partie  nroyenne  de  la  feuille  150  \>-  de  long  sur  2o  de  large. 

pSe  autolqne,  dears  males  au-des,ous  de  la  Hear  femelle,  para- 
physes  courts  et  peu  nombreux. 


MICRODUS 

ACUTIDENTATUS 


i.  2.  —  Microdus  acutidenlalus.  —  1,  feuille. 
{,  cellules  de  la  partie  medium'  de  la  feuille.  — 
—  7,  habitus  de  la  glante. 


2,  cellules  de  la  base  de  la  feuille.  - 
lapsule.  —  5,  peristome.  —  0,  spores 


Capsule  dressee,  cylindrique,  dc  2  mm,  surmontee  d’un  opercule  longue- 
nient  rostre,  seta  de  5  mm. 

Peristome  de  10  dents,  rouges,  de  0,2  mm,  longuement  acummees 
an  sommet,  striees  a  la  surface  externe.  Spores  papilleuses  de  24  p.  de 
diametre. 


Source :  MNHN,  Paris 
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(.  I  hehiot  (in  herb.)  fait  le  commentaire  suivant  : 

Appartient  a  la  section  nb  de  Brotherus  4  cause  de  sa  capsule 

srrjr  £St  zz.  ******  ii'™t  — 

Kspece  caraeterisee  par  sa  faille  assea  elevee,  son  tissu  ladle,  la  forme 
"  '  de"‘s  t,?..s011  Peristome,  la  grosseur  tie  ses  spores. 

I.  Schmidii  C.M  ties  Nilghiris,  en  diflrre  par  ses  reuillcs  plus  etroites, 
li  tissu  plus  serre  et  la  seta  plus  longue.  » 
l  .nvirons  de  Chapa,  massif  du  Fan-Si-Pan,  vers  1  100  m,  talus  le 
long  du  chemm  conduisant  au  barrage,  aoflt  1928  (A.  Petelot,  n°  93). 

A  -  Campylopus  eberhardtii  P.  et  B. 

hun-Dao  sur  terre  en  melange  avec  Pogonalum,  septembre  1924 
a.,  et  \  .  Demange),  Chapa,  1926  (Cousinie). 

Distribution  :  Vietnam. 

8-  —  Campylopus  nigrescens  (Mitt.)  Jaeg. 

m’  sur  talus  derrfere  la  villa  Imbert,  aout  1927  (A.  Pete- 
Distribution :  Indes  occidentales,  Centre  Vietnam. 

‘  Campylopus  walkeri  (Mitt.)  Jaeg. 

f  .liemin  de  Chapa  a  la  cote  2  000,  sur  arbres,  vers  1  800  m,  millet  19‘>8 
1  1  etelot,  n°  110  pp.). 

Distribution  :  Ceylan. 

Xouvcau  pour  le  Vietnam. 

111  -  Leucobryum  aduncum  Doz.  et  Molk. 

Jhovince  de  Quang-Tri,  sur  la  terre  (M.  Maunier). 

Distribution  :  Malaisie,  Nepal,  Penang,  Sumatra,  Java,  Banka. 
\ouveau  pour  le  \  ietnain. 

Leucobryum  bowringii  Mitt. 

Tam-Dao,  octobre  1926  (V.  Demange). 

Distribution  ■  Ceylan,  Malaisie  (Johore,  Pahang,  Malacca),  lies  de 

.0  ;;,tV>m,llPP;T\rB°!tT0ba§0'  Taiwan>  En  Indo  hine 

,nnu  du  Centre  et  du  Nord  Vietnam. 

-  Leucobryum  javense  (Brid.)  Mitt. 

(A*  'I'ETELOT^n  )tr^  humides*  aux  envir°ns  de  la  cascade,  juillet  1927 

HimaIaya,  Ceylan,  Indo-Malaisie,  Hong-Kong,  Japon 
Kalimantan  (1),  Nouvelle-Guinee,  Laos,  Nord  et  Centre  vfetnam 

1  1  -  Dicranoloma  braunii  (C.M.)  Par. 

'i|,liisldey!'l’,Chapa’  !,,,0(1I  Jn’  chemin  forestier  circulaire  a  hauteur  des 
n'islrLrii  baUq,Ue  d  Indochine>  juiUet  1928  (A.  Petelot,  n°  97). 

(i  i,  'on:  Java  Sumatra,  Philippines,  Sulawesi  (1).  Nouvelle- 
Talii Li  •  i  an‘  ?n?"4  ^uuveHe-CaMdonie,  Nouvelles  Hebrides,  Samoa, 

1  ’  Laos  et  Centre  Vietnam. 

1  Kiiliniantau  -  Borneo,  Sulawesi  =  C4J6b4s. 


Source :  MNHN,  Paris 
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14.  _  Syrrhopodon  gardneri  (Hook.)  Sclnvaegr. 

Chapa,  1  500  m  dans  la  foret  le  long  du  sentier  forestier  n° 
1928  en  melange  dans  une  toufTe  de  Leucobryum  (A.  Peieloi 
Distribution  :  Nepal,  Khasia,  Cevlan,  Java,  Kalimantan, 
Thai'lande. 

Nouveau  pour  le  Vietnam. 


3,  juillet 
,  n°  98). 
Luzon, 


15.  —  Anoectangium  laetum  Ren.  &  Card.,  forma  Henryi  fo.  nov. 

(Fig.  3). 

Differt  a  specie  typica  papillis  acutioribus  altionbusque. 

DifTere  de  l’espece  type  par  des  papilles  plus  lines  et  plus  elevees. 
La  coupe  de  la  feuille  montre  que  la  nervure  contient  2  stereides  vers  la 
partie  superieure  de  la  section.  La  seta  mesure  6  mm.  la  capsule  allongee 
a  2  mm  de  long  sur  0,5  mm  de  large  ;  opercule  a  rostre  incline. 


Chapa,  route  de  la  cascade,  environ  a  1  km  du  village  vers  1  450  m, 
juillet  1928  (A.  Petelqt,  n°  125),  c.  fr. 

Distribution  :  (pour  l’espece  type),  Himalaya. 

16.  _  Trichostomum  perinvolutum  nov.  sp.  (Fig.  4). 

Planlae  ereclae,  ad  1,5-2  an  allae ,  gregariae,  viridae-obscurae.  Folia 
ton  oiler  acuminata .  sicca  arcuata ,  humida  palcntia ,  3  mm  tonga,  0,4  a 
0,8'  lata,  vagina  circa  0,6  mm  tonga.  Margo  crassus,  perinvolulus.  Cellulis 
multipapillosis  ad  faciem  ventralem. 

Plantes  gregaires  en  toufTe,  vert-triste,  tiges  longues  de  1  a  2  cm  avec 
des  feuilles  regulierement  reparties  sur  la  tige.  Feuilles  arquees  sur  lc 
sec,  etalees  quand  elles  sont  humides  :  d’environ  3  mm  de  long,  larges 
a  la  base  d’environ  0,6  mm,  a  apex  longuement  acumine,  base  de  la 
feuille  constituee  par  une  gaine  a  hyalocystes. 


Source :  MNHN,  Pans 
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Nervure  large  d’environ  150  p,  aplatie  a  la  base,  a  section  circulaire 
a  la  partie  superieure  de  la  feuille.  On  observe  des  stereides.  La  lame 
foliaire  s’insere  sur  la  partie  superieure  de  la  nervure. 


TRICHOSTOMUM  PERINVOLUTUM 

,‘1'  *•  Tricliostomum  perinvolulum.  —  1,  feuille-  caulinairc.  _  2,  apex  foliaire.  _ 

base  de  la  feuille.  —  4,  haut  de  la  cancelline.  —  5-8,  coupe  de  la  nervure  ii  dilli- 
"  utes  bauteurs.  —  9,  interpretation  de  la  feuille  par  Theriot. 


l  c  hard  de  la  feuille  est  epaissi ;  d’apres  Theriot,  il  commence  par 
etre  involute.  Nous  n’avons  pas  observe  cette  morphologie  dans  les 
coupes  que  nous  avons  failes  de  la  base  a  l'apex  de  la  feuille  (Fig.  5-8). 

'nste  au-dessus  des  hyalocystes,  le  bord  de  la  lame  s’epaissit  ;  le 
niargo  qui  ne  comprenait  que  deux  cellules  superposees,  devient  plus 


Source :  MNHN,  Paris 


134 


\  TIXIER 


large  a  mesure  que  la  lamina  diminue  d’ampleur.  En  definitive,  il  se 
transforme  en  un  massif  contenant  des  cellules  externes  entourant  un 
groupe  de  cellules  internes. 

Les  cellules  sont  papilleuses,  surtout  sur  la  face  ventrale  de  la  feuille, 
et  d’un  diametre  atteignant  une  douzaine  de  p. 

«  Cette  Mousse  se  rapproche  de  T.  involution  Broth,  dont  elle  possede 
la  taille,  la  couleur  et  le  tissu  basilaire,  mais  en  reste  bien  distincte. 
T.  involutum  a  les  feuilles  tres  fragiles,  la  gaine  est  panduriforme,  le 
bord  de  la  lamina  est  moins  fortement  involute  et  cette  involution  com¬ 
mence  au  tiers  de  la  feuille.  »  (I.  Theriot). 

Cardot  rapporte  cette  espece  au  genre  Syrrhopodon  mais  cette  opi¬ 
nion  ne  semhle  pas  devoir  etre  relenue. 

Hanoi,  sur  toits,  aout  1927  (A.  Petelot,  n°  165). 

17.  —  Pseudosymblepharis  PAPiLLOsui-A  (Card.  &  1  her.)  Broth. 

c.  fr.  (Fig.  5). 

Chapa,  sur  la  terre,  1  500  m. ;  rochers  ombrages  et  tres  humides  au 
sommet  du  mamelon  surplombant  l’extremite  du  village  vers  1  600  m, 
juillet  1928  (A.  Petei.ot,  n°  96  et  n°  150). 

Distribution  :  Chine. 

Nouveau  pour  le  Vietnam. 

18.  —  Pseudosymblepharis  papillosula  (C.  &  T.)  B.  var.  ro busts 

nov.  var.  (Fig.  5). 

Habitus  robustior,  caules  largiores,  densius  foliati,  vagina  folii  leviler 
aut  non  dilalala. 

Plante  d’aspect.  plus  robuste  que  l’espece  type,  rencontree  aussi  a 
Chapa.  Feuille  de  forme  similaire,  mais  la  gaine  n’est  pas  dilatee  commc 
chez  P.  papillosula  ;  elle  est  longue  de  10  mm,  large  de  0,7  mm  aver 
une  nervure  de  0.2  mm  a  la  base  ;  la  feuille  se  termine  par  un  apex  plus 
court  que  chez  l’espece  type. 

Le  tissu  foliaire  est  aussi  un  peu  different;  les  cellules  de  la  partie 
superieure  de  la  feuille  ont  un  diametre  de  5  p,  environ,  et  semblent  plus 
papilleuses.  Les  cellules  de  la  gaine  ont  20-70  p  de  long  sur  12-15  p  de 
large  ;  leurs  parois  sont  plus  epaisses  que  chez  l’espece  type. 

Variete  nord  vietnamienne  d’une  espece  de  ce  petit  genre  a  aire  dis- 
jointe  comprenant  3  especes  dont  une  au  Mexique  et  2  en  Extreme- 
Orient. 

Chapa,  sur  rochers  ensoleilles,  sommet  du  mamelon  surplombanl 
I' ext  remite  du  village,  vers  1  600  m,  juillet  1928  (A.  Petelot,  n°  9ti). 

19.  —  Timm i ella  anomala  (Bryo.  F.ur.)  Limpr.  c.  fr. 

Environs  de  Chapa,  1  600  m,  tapis  dans  la  grande  brousse,  aout  1927 
(A.  Petelot,  n°  33). 

Distribution  :  cosmopolite. 

20.  —  Hyophii.a  involuta  (Hook.)  Jaeg. 

Chapa,  1  500  m,  tapis  dans  la  broussaille,  aout  1927  (A.  Petelot, 
n°  50),  sur  rochers,  ravin  desseche,  1  500  m,  janvier  1928  (A.  Petelot, 
n»  88),  r.  fr. 

Distribution  :  Indes,  Est  de  la  Chine,  Birmanie,  Sumatra,  .Java,  Philip- 


Source :  MNHN,  Parii 
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pines,  Amboine,  Nouvelle-Guinee,  Samoa,  Nord  du  Queensland  ;  Nord 
et  Centre  Vietnam. 


Pjg.  5.  - 
Pseudc 


Pseudosymblepharis  papiUosula.  — -  1 
de  la  base  de  la  feuille. 
vymblepharis  papillosula  var.  robunta. 


-2,  feuilles.  —  3,  apex.  —  4,  capsule.  — 
—  0,  feuilles.  —  7,  apex.  — •  8,  tissu 
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21.  —  Hyophila  stenocarpa  Ren.  &  Card. 

Chapa,  sur  rochers  dans  un  ravin  desseche,  1  500  m,  janvier  1928 
(A.  Petelot,  n°  24),  c.  fr. 

Distribution  :  Indes. 

Xouveau  pour  le  Vietnam. 

22.  —  Barbula  leiopbylla  nov.  sp.  (Fig.  6). 

Dioica,  Cespites  molles  virides  vel  fuscescentes.  Caulis  simplex,  cum 
innovationibus  infra  folia  perichaetialia,  ad  1  cm  alius. 

Folia  lineari-lanceolata,  acuta  2-2,5  mm  longa,  0, 4-0,5  lata,  costa  crassa, 
folia  sicca  tortilia,  madida  erecto-patentia,  marginibus  involutis,  apice 
mucronato,  denliculato,  ccllulis  basiliaribus  redangularibus.  Folia  peri- 
chadialia  similia  recta  ac.utioraque. 

Capsula  in  pedicello,  1  cm  longo  rubella  laevi  recta  cylindrica  2  mm 
longa.  Peristomo  papilloso  cum  denlibus  angustis,  bi-terve  conlortis,  rufis. 

Plantes  dioiques,  dressees  en  gazon  lache  de  couleur  jaune  roussatre. 
Tige  unique  haute  d’environ  1  cm  avec  des  innovations  sous  la  fructi¬ 
fication,  innovation  unique  sur  les  plantes  femelles,  multiples  sur  les 
plantes  males. 

Feuilles  acuminees,  lanceolees,  a  apex  mucrone,  denticule  et  a  nervurc 
epaisse  (60  p.). 

Cellules  du  haut  de  la  feuille  d'environ  15  p,  sur  6  p.,  cellules  des  oreil- 
lettes  d’environ  30  p  sur  10  p. 

Bords  de  la  feuille  involutes  ;  nervure  arrondie  en  coupe,  epidermes 
superieur  et  inferieur  bien  distincts  ;  trois  stereides  dans  la  nervure. 

Opercule  de  2  mm  de  long,  legerement  incline  au  sommet  d’une  seta 
de  1  cm.  Peristome  ties  eleve  a  plusieurs  tours  de  spires  a  dents  minces, 
rouges,  papilleuses. 

Proche  de  B.  nivealis  Broth.  ;  en  differe  par  ses  feuilles  a  acumen  moins 
fin,  dente  au  sommet,  par  son  tissu  lache,  surtout  a  la  base  de  la  feuille, 
par  son  peristome  tres  eleve,  a  plusieurs  tours  de  spire. 

Chapa,  sur  la  terre,  1  500  m,  juillet  1927  (A.  Petelot,  n°  47). 

23.  —  Barbula  javanica  Doz.  &  Molk. 

Chapa  sur  la  terre,  25-30  juillet  1925  (V.  Demange),  c.  fr. 
Distribution  :  Himalaya,  Ceylan,  Sumatra,  Java,  Luzon,  Sulawesi. 
Nouveau  pour  le  Vietnam. 

21.  — Funaria  hygrometrica  (L.)  Sibth. 

Chapa,  1  500  m,  talus  humides,  aout  1927  (A.  Petelot,  n°  45). 
Distribution  :  cosmopolite. 

25.  Funaria  hygrometrica  (L.)  Sibth.,  var.  calvescens  (Schwaegr.) 
Bryo.  Europ. 

Chapa,  talus,  aout  1927  (A.  Petelot,  n°  53). 

Distribution  :  cosmopolite. 

26.  —  Webera  elongata  (Iledw.)  Schwaegr. 

Chapa,  sur  la  terre,  1  500  m,  aout  1927  (A.  Petelot,  n°  52),  c.  fr. 
Distribution  :  cosmopolite. 


Source :  MNHN,  Paris 
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'■  ~  Bkyum  coronatum  Schwaegr. 

Hue,  23  janvier  1925  (V.  Demange). 
Distribution  :  cosmopolite. 


Pio.  a. 


Barb, da  leiophylla.  -  1,  plant,,  femeilo.  —  2,  plant, 
•‘Hi  s.  ij,  apex  de  la  feuille.  —  7,  base  de  la  feuille  —  -  8 
-  r*uales  PerichStiales.  -  n,  anthfiridies.  —  13,  capsui 


-  Bhyum  ventricosum  Dicks,  forma  vietnammsh,  n.t. 
n«  i94®’  SUr  rochers’  dans  un  ravin  (iesseche,  janvier  1928  (A.  Petelot, 
distribution  :  cosmopolite. 


-  Orthomniopsis  Petelotii  nov.  sp.  (Fig.  7). 

ad  apiremlinn^’  repe,ns’  fau/'s  5  cm  tongus  cum  multis  rhizoideis  rufis  ■ 
ion,,!,  0  5  in  f  r°SU  a  f0  l0runi-  I'ol,a  ob tonga  rotunda  ad  apicem,  1  cm 
-  lata .  majora  ad  basin,  breviora  ad  apicem.  Texture,  laxissima 
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cellulis  30  a  longis,  20  p  latis  in  apice ;  1 20  p.  longis,  25  |a  lalisin  basi ; 
nodulosis  intermedia  in  parielibus  cellularum.  Nervus  margoque  ad  medium 
partem  folii,  ncrvo  sine  stereidis.  Duae  tresve  capsulae  in  apue  rosulae , 
seta  brevis,  2  mm  tonga,  calgptra  cuculliformia,  longissime acuminata, 
c.apsula  aim  columnclla  crassa,  opcrculo  conico.  Denies  exostomu  papil- 
losae,  longissime  acuminalae,  rubrae.  Endostomium  pallidum  cum  longis 
ciliis.  Sporae  brunncae,  papillosae  20-25  [A,  crassae. 

Belle  et  curieuse  esp£ce,  representant  au  Nord  Vietnam  d’un  genre 

Plante  robuste,  se  presentant  sous  forme  de  stolons  couverts  de  rhi- 
zoi'des  rougeatres,  longs  de  4  a  5  cm,  termines  par  une  rosette  de  feuilles. 
Grandes  feuilles  oblongues,  longues  d’environ  1  cm  sur  0,5  cm  de  large, 
les  feuilles  superieures  de  la  rosette  ayant  une  forme  circulate. 

Margo  montant  jusqu’a  la  moitie  de  la  feuille.  •  . 

Cellules  du  haut  de  la  feuille  carrees-hexagonales  d  environ  30-20  p, 
cellules  de  la  base  rectangulaires  de  120  p  de  long  sur  25  de  large. 

II  faut  remarquer  la  constitution  noduleuse  de  la  paroi  des  cellules. 
La  nervure  atteint  la  partie  mediane  de  la  feuille  ;  un  point  separe  la 
Mousse  tonkinoise  de  la  Mousse  japonaise.  Dans  ses  schemas  Brotherus 
distingue  un  massif  de  stereides  a  l’interieur  de  la  nervure  de  O.japonica , 
la  plante  de  Chapa  ne  possede  pas  cette  disposition.  On  peut  constatei 
1’ existence  au  centre  de  la  section  transversale  de  la  nervure  dun 
massif  de  cellules  plus  petites.  , , 

Les  capsules,  disposees  par  2  ou  3,  se  situent  au  sommet  de  la  rosette 
sur  une  seta  tres  courte  (1  a  2  mm).  La  capsule  elle-m<hne  a  presque 
1  cm  de  long  et  3-4  mm  de  large.  L'opcrcule  est  comque,  de  2  mm  de 
long,  la  coiffe  cuculliforme  et  longuement  ciliee. 

On  trouve  un  peristome  double.  .  , ,  ,  .  .. 

L'exostome  a  pres  de  1  mm  de  haut  et  est  constitue  de  dents  conti- 
gues,  longuement  acuminees,  rouges  et  papilleuses. 

L’endostome  possede  une  paroi  haute  d’environ  0,5  mm,  ]aune-paie. 
munie  de  longs  cils  atteignant  le  haut  du  peristome. 

Les  spores,  peut-6tre  immatures,  sont  brunes,  spheriques,  papilleuses. 
de  20-25  u.  de  diametre.  .  ,  ,  , 

Cette  plante  differe  de  O.japonica  par  ses  feuilles  plus  larges,  le  marge, 
forme  de  cellules  allongees,  disparaissant  a  mi-feuille  ;  par  les  dents 
de  l’exostome  moins  espacees ;  par  l'abscence  de  cils  intermediaires 
courts  entre  les  cils  longs  de  l'exostome. 

Comme  I.  Theriot  et  R.  Henry  mettent  en  doute  les  observations 
de  Roth  sur  la  constitution  de  la  nervure,  1’absence  ou  la  presence  ( e 
stereides  n’est  peut-etre  pas  un  caractere  a  retenir  pour  separer  ces  deux 

eSP0™japonica  existe  aux  Philippines,  en  Nouvelle-Guinee  et  en  Assam 
dans  les  Aka-Hills  en  plus  du  Japon. 

Noguchi  a  decrit,  dans  les  recoltes  de  Clemens  en  Nouvelle-Guinee, 
a  1’altitude  de  2  000  et  3  000  m,  une  autre  espece  O.  elimbata  assez  proclie 
de  O.  Petelotii  mais  oil  le  margo  manque,  la  nervure  demeure  relative- 
men  t  plus  epaisse  ;  les  parois  cellulaires  sont  tenues  et  les  cellules  fie 
la  base  de  la  feuille  n'atteignent  que  G0-80  p  x  20-25  (a  conlre  90-120  (a 
10-15  p.  chez  l’espece  vietnamienne.  L'espece  papoue,  de  plus,  est  connut 
sterile. 


Source :  MNHN,  Paris 
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Chapa,  lisiere  de  foret  sur  arbre,  1  500  m,  fevrier  1929  (A.  Petelot, 
n°  142). 

30.  —  Mnium  rostratum  Schad. 

Chapa,  sur  Ficus  et  sur  les  parois  tres  humides  des  ravins,  1  500  m, 
janvier  1928  (A.  Petelot,  n°  83  et  n°  75),  c.  fr. 

Distribution  :  cosmopolite. 

31.  —  Ptychomitrium  dentatum  (Mitt.)  Jaeg. 

Chapa,  sur  rochers  ensoleilles,  dans  la  broussaille  derriere  le  village, 

1  500  m,’  fevrier  1929  (A.  Petelot,  n°  144). 

Distribution  :  Japon,  Chine. 

Nouveau  pour  le  Vietnam. 

32.  _  Macromitrium  Fortunati  Ther.  var.  nigrescens  nov.  var.  (Fig.  8). 
Differt  a  Macromitrio  Fortunati  colore  nigro-virescenti,  foliis  leviter 

latioribus,  seta  crassiori,  capsula  inflata. 

DilTere  de  l’espece  type  par  sa  couleur  vert-noiratre,  ses  feuilles  lege- 
rement  plus  larges,  sa  seta  plus  epaisse  et  sa  capsule  gonllee. 

Chapa,  sur  arbre  et  arbuste,  lisiere  de  foret,  fevrier  1929  (A.  Peteloi, 
n°  141). 

Distribution  :  (de  l’espece)  Chine. 

33.  —  Macromitrium  Petelotii  nov.  sp.  (Fig.  9). 

Section  Goniostoma. 

Dioica,  corticola,  caules  1  cm  longi,  densissimi.  Folia  densissime  conferla, 
madida  convcluta,  sicca  confertc  incurvata ,  cnspata.  Folia,  4-5  mm 
lonqa  0  4-0,5  lata,  nervo  excurrente,  longissimo  mucronato,  cellulis  supt- 
rioribus  rotundis  (10  p),  cellulis  bascos  folii  elongatis,  papillosis  (40- 
50  a  x  5-8  p)  ad  ambos  facies.  Capsula  subcglmdrica,  2  mm  longa,  1,5  mm 
lata  ;  pedicello  brcvio,  2  mm  alto,  folia perichaetialia  curia  (2  mm  x  0,45mm). 
paraphysibus  multis.  Peristomium  subdenticulalum,  pallidum,  papillosum. 
Sporae  papillosae,  brunnae,  50  p  latae.  Coetera  desunl. 

Plante  brune  a  sommet  de  tige  dore.  Tiges  hautes  de  1,5  cm  portees 
par  des  stolons  epais,  munis  de  rhizoi'des  rougeatres. 

Feuilles  enroulees  en  spirale,  meme  lorsqu’elles  sont  mouillees,  tres 
longues  et  tres  etroites  (5-6  mm  X  0,4-0, 5) ;  nervure  de  110  p.  de  lar?e' 
Acumen  des  feuilles  tres  long  plus  ou  moins  netternent  ariste.  Cellules 
de  la  partie  superieure  de  la  feuille  subcirculaires  d’une  dizame  de  p 
de  diametre.  La  base  de  la  feuille  est  toujours  plus  ou  moms  mvolutce, 
le  margo  sans  ornement ;  les  cellules  longues  de  40-50  p  x  5-8  p  possedent. 
de  fa^on  irreguliere,  de  longues  papilles,  les  papilles  existant  indistmi- 
tement  sur  les  deux  faces,  plus  frequentes  vers  le  bord  de  la  feuille. 

Feuilles  perichetiales  plus  courtes  et  relativement  plus  larges.  La 
capsule  subspherique,  a  petite  ouverturc,  mesure  2  mm  de  haut  sur 
1,5  de  large  et  est  globuleuse,  ridee,  brun-rouge.  Calyptra  et  opercuie 
non  observes.  , 

Peristome  constitue  de  dents  obluses,  pales-papilleuses,  hautes  oe 
100  p,  larges  de  90.  Spores  brunes,  papilleuses  de  50  p  de  diametre. 
Selon  I.  Theriot,  cette  espece  est  tres  voisine  de  M.  pcrarislatm 


Source :  MNHN,  Pan’s 
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de  Brotiierus.  Elle  en  differe  par  sa  taille  moins  robuste,  ses  rameaux 
plus  courts,  ses  feuilles  etroites,  insensiblement  retrecies,  les  periche- 
tiales  moins  longuement  piliferes,  a  arete  dentee,  par  le  lissu  basilaire 
verruqueux  et  la  capsule  tres  ridee  sur  le  sec. 


macromitrium  fortunati 

van  nigrescens 


I  i'..  s.  _  Macromitrium  Fortunati  var.  nigrescens.  —  l  fi  3,  feuilles  caulinaires.  - 

'  1,"  x-  ~  5*  oellu|es  du  centre  de  la  fenille.  —  U.  cellules  de  la  base  de  la  feuille.  — 
1  '"upe  de  la  base  de  la  feuille.  —  8,  capsule. 


Rile  a  bien  quelques  affinites  avec  M.  prolongation  Mitt.  var.  brevipes 
•an  ..  par  le  port,  le  pedicelle  court,  la  forme  de  la  capsule,  mais  chez 
e  uermer  la  capsule  est  lisse,  les  feuilles  ne  sont  pas  tordues,  le  tissu 
•isi  aire  non  verruqueux,  les  cellules  moyennes  et  superieures  plus 
Petites,  8-9  mm  a  lumen  carre. 

LhaPa.  sur  arbuste,  1  500  m,  fevrier  1929  (A.  Petelot,  n°  138). 


Source :  MNHN,  Paris 
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34.  —  Macromitrium  syntrichophyllum  Ther.  et  P.  d.  V. 

Chapa,  sur  pechers  en  verger,  1  500  m  ;  sur  les  rochers,  route  de  Chapa 
a  la  maison  forestiere  de  Lo-Qui-IIo,  vers  1  600  m,  aollt  1927  (A.  Petelot, 
n°  39  et  n°  57).  —  Distribution  :  Chine. 


MACROMITRIUM  PET  ELOTII 

Pig.  9.  —  Macromilrium  Petelotii.  —  1  et  2,  feuillcs  caulinaires.  —  3,  apes  de  la  feuille.  — 
4,  cellules  du  liaut  do  la  feuille.  —  5,  cellules  de  la  base  de  la  feuille.  —  6,  coupe  de 
la  base  de  la  feuille.  —  7  et  8,  paraphyses  de  la  base  de  l’in florescence  $.  —  9,  capsule 
et  seta.  —  10,  peristome.  —  11,  spores. 


Source :  MNHN,  Paris 
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:>5.  —  Macromitrium  vesiculosum  nov.  sp.  (Fig.  10). 

Section  Goniostoma. 

Dioica,  corticola,  caules  elongati  densissimi.  Folia  conferla,  madida 
palentia,  inde  sursum  curvata,  siccca,  conferte  incuroalo,  crispala.  Folia 


MACROMITRIUM  VESICULOSUM 


I  i'..  10.  —  Macromitrium  vesiculomtm.  —  I  li  3.  feuilles  oaulinalres.  —  4, 
tisau  (lu  haut  do  la  feuillo.  —  It,  tissu  do  la  base  do  la  feuUli  l 
sports 8,  nervurc.  —  9,  capsule.  —  10,  calyplra.  — 


apex  de  la  feuille. 
—  7,  marge  de 
1 1,  peristome.  — 


"un  lonfJa<  0,7  mm  lata,  nervo  excurrenle,  longissimo  mucronato  ; 
lulls  siipenoribus  rolundis  (8  p),  cellulis  inferioribus  elongalis  (20  p  x 
'  'F-  " mculosi .  Capsula  globosa,  I  mm  longa.  1.5  mm  lata,  pedicello  7  mm 


Source :  MNHN,  Paris 


alto  rubello.  Calyptra  brunnea,  pilosa.  4  mm  longa.  Perislomium  den- 
ticulatum  (?),  palidum.  papillosum.  Sporae  papillosae,  vindias,  30  p 
lalae. 

Belle  espece  de  eouleur  brun-roux,  a  port  de  gazon  dense,  a  feuilles 
crispees  sur  le  sec. 

Feuilles  longues  de  4-5  mm  et  de  0,7  mm  de  large  ;  nervure  excurrente 
large  de  G5  u.,  longuement  mucronee. 

Le  tissu  de  la  feuiUe  se  presente  de  la  faron  suivante  :  la  partie  supe- 
,-ieure  de  la  feuille  est  constitute  par  de  petites  cellules  rondes  d’environ 
15  a  de  diametre  ;  la  base  de  la  feuille  comprend  des  cellules  allongees 
de  20  p  de  long  sur  5  p  de  large  ;  et  la  marge  y  est  longuemenl  denti- 
culee.  .... 

Ell  coupe,  les  cellules  sont  vesiculeuses  avec  des  parois  epaissies  vers 
l’exterieur  de  la  feuille.  Signalons  que  le  bold  de  la  feuille,  en  section 
transversale,  presente  un  epaississement  de  deux  epaisseurs  de  cellules, 
ce  phenomene  a  ete,  a  notre  connaissance,  rarement  signale  dans  le  genre. 
La  nervure  comprend  de  nombreux  stereides. 

Les  capsules  out  I  mm  de  haut  et  1,5  mm  de  large,  Globuleuses,  rouge- 
brun,  elles  sont  surmontees  dc  coilTes  poilues,  cucuUiformes,  frangees 
vers  le  bas.  Le  peristome  est  constitue  par  un  tissu  denticule  (Theriot), 
pale  et  tres  papilleux. 

Spores  vertes,  papilleuses,  de  30  p  de  diametre. 

Cette  espece  dill'ere  de  AI.  Pctelotii  par  ses  feuilles  moins  tordues. 
moins  longuement  acuminees,  par  la  seta  plus  longue  et  la  eouleur  de 
la  capsule. 

Chapa,  sur  branches  d’arbres,  1  500  m,  janvier  1928  (A.  Peteloi, 
n°  86). 

36.  —  SCHLOTHEIMIA  PURPURASCENS  Par. 

Tam-Dao,  31  mai  1925  (V.  Demange). 

Distribution  :  Sud  de  la  Chine,  Nord  et  Centre  Vietnam. 

37.  —  C.leistostoma  AMisiGUA  (Hook.)  Brid. 

Route  entre  Chapa  ct  la  maison  forestiere  do  col  de  Lo-Qui-Ho,  sur 
rochers  vers  1  600  m,  aout  1927  (A.  Petelot,  n°  25). 

Distribution  :  Kumaon,  Nepal,  Sikkim,  Bouthan,  Yunnan,  Se-Tchouen, 
Assam,  Birmanie,  Thailande. 

Nouveau  pour  le  Vietnam. 

38.  —  Pilotrichopsis  dentata  (Mitt.)  Besch. 

Chapa,  sur  un  arbre,  1  500  m,  fevrier  1929,  (A.  Petelot,  n°  139). 
Distribution  :  Japon,  Taiwan,  Chine. 

Nouveau  pour  le  Vietnam. 

39.  —  Trachypus  humilis  Lindb.  var.  humilis  Zant. 

Chapa,  sur  rocher  ensoleille,  au  sommet  du  mamelon  surplombant 
l’extremite  du  village,  vers  1  600  m,  juillet  1928  (A.  Petelot,  n°  105  pp-)- 
Distribution  :  Nilghiri,  Madura,  Ceylan,  Sumatra,  Java,  Luzon,  Chine. 
Taiwan,  Haute  Birmanie,  Nouvelle  -Guinee  australienne,  Queensland, 
Hawa'i. 

Nouveau  pour  le  Vietnam. 


Source :  MNHN,  Paris 
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'•  Trachypodopsis  sehrulata  (P.  Beauv.)  Fleisch.  var.  crispulata 
Hook.  r 


Distribution:  Sikkim.  Bhoutan,  Nepal,  Khasia,  Ceylan,  Indes  meri- 
M  uiolcs.  Andaman,  Yunnan,  Se-Tcliouen,  Kouantung,  Assam,  Laos, 

1 ' ' ' a •  Sumalra,  Lombok,  Sulawesi,  Moluques  (Habnaheira),  Philippines' 
Taiwan,  Mexique,  Guatemala.  ’ 

\oiiveau  pour  le  Vietnam. 

11  •  Trachypodopsis  auriculata  (Mitt.)  Fleisch. 

Houle  de  Chapa  au  col  de  Lo-Qui-Ho,  vers  2  000  m,  fevrier  1929 
(A.  Petelot,  n°  150). 

Distribution  ;  Sikkim,  Bhoutan,  Assam,  Yunnan,  Ceylan,  Taiwan 
I  lawai.  ’ 

\ouveau  pour  le  Vietnam. 

-  Duthiella  flaccida  (Card.)  Broth. 

Miiong-Sen,  route  de  Lao-Kay  a  Chapa,  rochers  au  milieu  du  torrent 
Petelot,  n»  3);  Chapa,  partie  inferieure  des  rochers  ties  humides 
•il  1929  (A.  Petelot,  n°  21). 

/ Hslribution  :  Chine  (Kouy-Tcheou),  Taiwan. 

Xouveau  pour  le  Vietnam. 

-  Endotrichella  fragarioides  Par. 

Sur  rochers,  Tam-Dao,  7  juin  1925  (V.  Demange). 

Distribution  :  Nord  Vietnam. 

i!  Garovaglia  latifoli a  Par.  et  Broth. 

1  nni-Dao,  7  juin  1925  (V.  Demangf). 

Distribution  :  Nord  Vietnam. 

Pterobryopsis  subc.rAssiuscula  Par.  et  Broth. 

1  "i-Dam  sur  ecorces,  950  m,  7  juin  1925  (V.  Demange). 
D’slribulion  :  Nord  et  Centre  Vietnam. 

|L  Pterobryopsis  yunnanensis  Broth. 

1  '"  iiers  Ires  humides,  vers  le  kilometre  5  de  la  route  de  Chapa  au 
T  Lo-Qui-Ho  (A.  Petelot,  n°  106). 

Di  lribution  :  Chine  occidentale. 

'"mean  pour  le  Vietnam. 

1  Meteojmum  Buchanan i  (Brid.)  Broth. 

H'ln-Dao,  sur  les  rochers,  950  m,  7  juin  1927  (V.  Demange). 

'  Irilmiion  :  Madura,  Nilghiri,  Ceylan,  Himalaya,  Yunnan. 

'ouveau  pour  le  Vietnam. 

1  Meteor ftiM  miquelianum  (C.M.)  Fleisch. 

•■ltj">ig-Sen,  route  de  Lao-Kay  a  Chapa,  rochers  au  milieu  du  torrent, 

10  m-  aoQt  1927  (A.  Petelot,  s.n.). 

I,...'  '"'’"Jion  ■  Indes  du  Nord,  Ceylan,  Malaisie,  Luzon,  Chine,  Japon, 

111  ‘  -Youvelle-Guinee,  Fidji ;  Centre  Vietnam  (Dalat). 


Source :  MNHN,  Paris 
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49  _  Aerorryopsis  s.ubdivergens  Broth. 

Tam-Dao,  sur  ecorce,  950  m,  7  jnin  1925  (V.  torn****) 
feuiiles  pb>  larges  el  bien  ptaa  (L  ,  Pa™  Da 

"iSSS.VS.S  Vietnam. 

50  —  AEROnnyiDiOM  phymatodes  (Beach.)  Broth. 

Pagode  de  Hong-Tich,  avril  1930  (V.  Demakoe), 

Distribution  :  Nord  Vietnam. 

51.  —  Floribundabia  flobibunda  (Doz.  So  Mbit)  *!«“<*• 

Chemin  de  Chapa  4  la  cascade,  snr  reciters  it  1  400  m,  pullet  1928 

^Distribution  ■  connn  depuis  les  regions  himalayeennes  et  le  Japon 
jnsqu  aux  hhtwal,  it  PAnstraUe  et  a  Madagascar  ;  connn  do  Centre 
Vietnam. 

52  —  Floribundaria  aurea  (Griff.)  Broth, 
et  Laos. 

53,  —  Chrysocladium  flammeum  (Mitt.)  Fleisch. 

Environs  de  Chapa  dans  la  foret,  tains  de  la  route  de  la  nudKjntow- 
tiere  du  col  de  Lo-Qui-Ho,  vers  1  900  m,  septembre  1927  (A.  Pktbcoi, 
uo  3),  merne  station  a  2  000  m  (A.  Peteeot,  n»  149). 

Distribution  :  Sikkim. 

Nouveau  pour  lc  Vietnam. 

54  —  Meteoriopsis  reclinata  (C.M.)  Fleisch. 

fhana  sur  vieux  troncs,  1  500  m,  aout  1927  (A.  Petelot  n°  19). 
distribution  :  Nilghiris.  Madura,  Nepal,  Sikkim,  Assam,  Birmame, 
Ceylan,  Chine,  Java,  Philippines,  Sulawesi,  Taiwan ;  Laos  et  Centr 
Vietnam. 

55  _  Aebobbyum  sfeciosum  Doz.  et  Molk. 

Chapa  snr  branches  d'arhres,  1  500  m,  aout  1927  ;  route  de  Chapa 
4  la  cote  2  000,  vers  1  800  m,  sur  bois  poum  et  arhustes  au  bold  di 
premier  torrent,  juillet  1928  (A.  Petelot,  s.n.). 

Distribution  :  Sikkim,  Bhoutan,  Khasia,  Assam,  Ceylan, 
Moluques  (Amboine),  Sulawesi,  Honan  et  Kwetschou  en  Chine,  Philip 
pines.  Japon ;  Nord  Vietnam. 

56.  —  Homaliodendron  crassineryium  Ther.  var.  baevietensis  no\. 

var.  (1)  (Fig.  11). 

Differt  a  H.  crassineiviu  foliis  ramealis  mltriformis ,  nsijmdnas,  nen 
anqusliori.  .  .  , 

I  Wee  du  Nord  Vietnam  dillere  sensiblement  de  H.  c™sinmnum 
rdcoS  par  Kbempf  dans  le  Hant-Khanh-Hon  el  que  nous  avons  retrouvi 

(1)  Bac-Vififc  =  Nord- Vietnam  =  Tonkin. 


Source :  MNHN,  Paris 
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lie  facon  abondante  dans  la  region  de  Dalat.  La  feuille  est  plus  longue 
les  dents  Plus  developpees,  la  nervure  bien  plus  etroite  (50-60  u  au  lieu 
de  100  p).  r 

I  .es  dimensions  des  cellules  de  la  base  de  la  feuille  sont  les  memes 
'  "'z  *cs  deux  taxa,  cependant  les  cellules  de  l'apex  chez  la  variete  dif- 


homaliodendron  crassinerwum 

HurwHitom.  1  fc  3,  feuillaa  _  1,  du 

'le  la  feuille.  —  5.  cellules  de  la  base  de  la  feuille. 

II  C™sinervium  v»r.  baevietensis.  -  fi  k  10,  feuilles  rambles.  - 

ll,,lGS  du  haut  d,‘  la  feuille.  —  12,  cellules  de  la  base  de  la  feuille. 


Mi,!!  s'”s‘Mement.  allongees  au  lieu  d'etre  isodiametriques,  plus 
™es  (2:, -,J0  x  5-7  [x  au  lieu  de  10  u  x  5-7  a). 

U|;a>  1  600  m.  25-30  juillet  1925  (V.  Demange)  (1). 


57  —  Homaliodendron  microdendron  (Mont.)  Heiscli. 

Mile  malaise.  Kalimantan,  Philippines  ;  Nord  et  Centre  Vietna  . 

58.  -  P*m»  alopecubozdes  (Hook.)  Fleisch..  var.  danghamemk 
(Besch.)  nov.  comb. 

Rochets  calcaires  snr  les  rives  .In  lac  Ba  »  M 
(G.  Demange)  ;  Chapa,  1  500  m,  sur  vieux  Irenes,  aout  1927  (A.  Peieloj. 


PIN  NAT  ELLA  MUCRONATA 

VAR  ACUT! FOLIA 


jrKi  12.  —  PiruitelUi  miicroiutla  v 
—  10.  apex  d"  la  fe 


'ai*.  acuU/olia.  —  1,  habitus  do  la  plautp 
uill,.  —  II.  ci-llulos  de  la  base  de  la  fe 


.  —  2h 
luille. 


U,  feuilles- 


no  27)  •  Chapa,  1  500  m,  sur  les  rochers,  en  foret  tres  sombre  et  tres 
humide  en  face  de  I  hdtel  Fouger,  juillct  1928  (A.  Pktei.oT,  n<>  9o). 

DiZbation  -  Pour  lespece  :  Nepal,  Bhoutan,  Sikkim,  Birmanie, 
Ceylan,  Sumbawa,  Luzon  ;  pour  la  variete  :  Nord  \  letnam. 


.  (Bryo.  Jav.)  Fleisch.,  va 


,  acu tifoltii 


50.  -  PlNNATELLA  MUCRONAT 

nov.  var.  (Fig.  12). 

Differt  a  P.  mucronala  foltis  omlis,  ra/metricis,  non  lujuMis,  ommm 
rngmli*  «t  opicem,  non  tarn  mmronatis  quam  acuta,  breuiter  acumimm ■ 
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Keuilles  des  tigcs  secondaires  entieres  de  1,25-1,33  nun  x  0,87-0,40  mm, 
i  uillcs  des  rameaux  plus  ou  moins  denticulees  vers  l’apex'de  la  feuille 
le  0.75-0,55  X  0,50-0,62  mm. 

Les  feuilles  sont  plutdt  ridees  que  plissees. 

( rllules  superieures  courtes,  rhomboldales,  a  paroi  epaisse  de  10  p, 
vllules  de  la  base  de  la  feuille  subliexagonales  a  lumiere  ovale  ou  ellip- 
lique.  ^ 

Celle  espece  doil  etre  rapporlee  a  P.  mucronata,  cependanl  le  nom 
mtnronala  ne  s’applique  guere  a  la  forme  de  la  feuille  (I.  Theriot).  » 
lam-Dao,  ecorces,  en  melange  avec  Thuidium  cymbidifolium,  950  in. 
uiii  1925  (V.  Demange)  ;  Tam-Dao,  du  cote  du  Val  d’Enfer,  1  100  m  • 
"  melange  avec  Ptychanlhus,  25  mai  1925  (G.  Demange). 

—  Porotrichum  Petelotii  sp.  nov.  (Fig.  13). 

Section  Euporolrichum. 

I ‘lanlac  rhizomatae,  caulibus  eredis  irregulariler  pinnalis  usque  ad 
'  ‘  m  Folia  caulis  triangularia,  nervo  60  p  lalo,  apice  aculo.  Cellulis 
ipt  rioribus  oblonguis  (20  p  x  5  p) ;  parietibus  crassis,  cellulis  rectan- 
1 1 tribus  (50  y  x  10  y)  ad  marginem  quadratis  (10  p),  parenchymatir.is. 

1  "Hera  ignola. 

1 '  ran  des  plantes  &  stolons;  liges  de  20  cm  de  haut  se  ramifiant  en 
i  MM  aux  secondaires  courts,  d’environ  1  a  2  cm  de  long,  a  phyllotaxie 
i  nximativement  de  3/9.  L’extremite  des  tiges  sc  terminent  par  des 
iMMieaux  stoloniferes  non  divises. 

■'  ux  types  de  feuilles,  les  feuilles  caulinaires  et  les  feuilles  des  stolons. 
'"Hies  caulinaires  longues  d’environ  3,6  mm  sur  1.4-1, 5  de  large, 
"u  moins  triangulaires,  entieres  au  sommet.  Nervure  n'atteignant 
I  le  sommet,  large  rle  60  p. 

1  1  llu'es  de  la  par  tie  superieure  de  la  feuille  oblongues,  d'environ 
-  5  p.  Cellules  de  la  partie  inferieure,  petites  et  quadrangulaires, 

"4  assez  epaisse,  d’environ  10  p  de  diainetre  ;  cellules  de  la  partie 

I  '  ile,  allongees,  a  parois  minces  de  50  p  x  10  p. 

vii illes  des  stolons  plus  petites  (2  mm  x  0,1-1  mm),  a  acumen  plus 

. .  den  tele,  les  dimensions  des  cellules  etant  les  memes  que  sur 

"  J-  uille  caulinaire. 

1  ne  seule  cspece  du  genre  Porolrichum  est  signalee  en  Asie,  c’est 
ttlicosum  Mitt,  du  Sikkim,  mais  les  branches  sont  bipennees  et  les 
R-'u illes  rameales  oblongues,  gibbeuses. 

I  il;|pa,  sur  les  arbres,  1  500  m,  janvier  1928  (A.  Petelot,  n°  72); 
:""i  "  luosiles  des  rochers  a  la  base  du  mamelon  du  camp  militaire, 
u'rs  1  111 W  m,  juillet  1928  (A.  Petelot,  n"  94). 

II  Porothamnium  undulatifolium  nov.  sp.  (Fig.  14). 

1  '"iltt  magna,  10  cm  alia,  erecla,  palmiforma.  Folia  in  longum  porreda, 
"l:!itiluriler  pinnaia,  basi  ovato,  lateralibns  superioribus  ±  parallelis, 

' dentiadato  ;  ncrvns  pertinans  fere  usque  ad  mediant  partem  folii. 

1  1  ms  porosis,  luminibus  rhomboidcis  in  parle  superior i  (20  p  x  5  p), 

'  "b  basis  mediaequc  parlis  folii  (40  p  X  7  p),  parietibus  incrassatis. 
■'"•triii  ignola. 

I  , .*  * 1 , ie  plante  en  palme,  de  10  cm  de  haut,  irregulierement  pennec. 

"  allongees,  a  base  ovale  avec  les  bords  de  la  feuille  plus  ou  moins 
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a  lumiere  losangique  clans  la  partie  supemure  de  15  p  X  3  p.  Lei 


POROTRICHUM  PETELOT1I 

„  IS.  -  rmkVmrn  PMta.  -  >■  Icabitus  uMral  is  I»  tf-to,  —  2- 

de  ram-au,  pousse  k  grandes  feuilles,  &  l'extre.uite  stolons  fc  petites  feuillo^.  ^ 
3  U  4,  grandes  feuilles  caulinaires.  -  3  et  6.  petite  feuilles  des  stolons  —  7, ,  «  - 

■  -  o  cellules  de  la  base  de  la  feuiUe.  —  9,  apex  de  petite  feuille. 
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du  reste  de  la  feuille  a  parois  irregulierement  epaissies  et  de  40  p  X  7  p. 

Lspece  asiatique  d’un  genre  africain  et  surtout  sud  americain.  Chapa, 
sur  vieux  troncs,  1  500  m,  aout  1927  (A.  Petelot,  n°  1(5). 


POROT  HAMNIUM  UNDULATIFOLIUM 

Pig.  14.  —  Porothamnium  undulatifolium.  —  1,  habitus  de  la  plante.  —  2-5,  feuilles 

<  uiliuaires.  —  6,  cellules  du  haut  de  la  feuille.  —  7,  cellules  du  milieu  de  la  feuille. _ 

8,  cellules  de  la  base  de  la  feuille. 


—  Thamnium  subseriatum  (Hook.)  Doz.  et  Molk. 

Massif  du  Fan-Tsi-Pan,  vers  1  600  m,  sur  les  rochers  souvent  immerges, 
ravin  a  l’entree  de  la  foret  sur  la  route  de  Chapa  au  col  de  Lo-Qui-Ho, 
an,it  1928,  (A.  Petelot,  n°  129). 

Distribution  :  Himalaya,  Ceylan,  Philippines. 

Nouveau  pour  le  Vietnam. 

Histichophyllum  mittenii  Bryo.  Jav. 

Environs  de  Chapa,  sur  vieux  troncs  pourrissants  dans  un  ravin, 
juillet  1927,  (A.  Petelot,  s.  n.). 

Distribution  :  Ceylan,  Peninsule  malaise,  Java,  Aneityum,  Philippines 
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(Luzon,  Mindoro.  Palouan,  Batanes,  Negros),  Taiwan,  Nouvelle  Calc- 
donie.  . 

Nouveau  pour  le  Vielnam. 

64.  -  Hooker  fa  ac.utifoi.ia  Hook. 

Environs  <ic  Chapa,  vers  1  900  m,  sur  rochers  »nmides  route  de  ta 
maison  forestii-re  da  col  dc  Lo-Qui-Ho,  septembre  1927,  (A.  Psmiar, 

n" Dhlribution  :  Nepal,  Sikkim,  Ceylan,  Java.  Guadeloupe,  Bolivie, 
Equateur,  Bresil  ;  Centre  Vietnam. 

65.  —  Hypopterygium  apiculatum  Mitt. 

Chapa,  sur  trones  en  voie  de  decomposition  avancee,  1  500  m,  aout 
1925  (A.  Petelot,  n°  52)  ;  Chapa,  aout  1927  (A.  Petelot,  n°  45).  c.  . 

Distribution  :  Ceylan. 

Nouveau  pour  le  Vietnam. 

66.  -  Hypopterygium  elatum  nov.  sp.  (Fig.  15). 

Section  Tamariscina. 

Plante  rhimmatosac,  females  tallies  ortlmtropos,  palmiformos,  8  cm 
Illicit,  camis  [mrlitis  in  park  humili  caulis.  Folia  caulinarta,  dissijmetnca, 
Irianijularia,  acuminata.  Folia  ramomm  crispulata,  non  apimlala,  ntrpo 
perlinenli  fere  apicem.  Amplligaslrutm  farlita  acuminatum.  Codew 
desunt. 

Grande  plante  a  rhizome  tragant  avec  des  rhizoides  rouges.  Tiges 
orthotropes  de  8-10  cm  de  haut,  bulbeuses  a  la  base,  nues  jusqu  aux 
ramifications  qui  coinmencent  a  mi-hauteur. 

Rameaux  espaces,  diviscs  seulement  dans  le  bas  de  la  plante. 

Feuilles  caulinaires  triangulaires,  dissymetriques,  nervure  atteignanl 
presque  le  somrnet,  longues  de  2,7  mm,  larges  de  1,6 ■  nun  :  apex  la¬ 
vement  acumine;  cellules  de  l’apex  de  50-60  p  -  10-1-  p;  borduic 
dentelee,  cellules  de  la  bordure  longues  de  70-80  p  x_  10  p,  cellules  du 
tissu  laminaire  presque  isodiametriques  d'environ  lap.  de  diametre  . 
cellules  de  la  base  de  la  feuille,  plus  ou  moins  quadrangulaires,  longues 
de  80  p  sur  environ  10  p  de  large.  .  .  „ _ , 

Feuilles  rameales  de  meme  forme  que  les  precedentes  d  environ  -mi 
de  long  sur  1  mm  de  large,  cellules  de  1’apex  de  30-10  p  X  7-10  p,  cellule, 
luminaires  dc  la  meme  dimension  que  sur  les  feuilles  caulinaires. 

Amphigastres  a  apex  robuste,  cellules  de  meme  taille  que  sur  les  feui  es 
caulinaires.  .  .  , 

Cette  especc  appartient  a  la  sous-section  Tamariscina  (port,  leuin ■ 
tissu,  rappellent  Lopidioideum),  mais  s’ecarte  de  cette  section  par  1  ab¬ 
sence  de  propagules  lineaires  articules  et  par  la  longueur  de  la  neivurt. 

Caracterist ique  par  sa  taille  robuste,  ses  tiges  longues  ct.  nues  jusqu  a 
la  fronde,  ses  rameaux  espaces,  longs,  presque  toujours  simples,  s  s 
feuilles  crispulees,  brievement  acuminees,  aigues,  non  apiculees,  sa  nervuie 
atteignant  presque  le  somrnet,  son  tissu  delicat  a  parois  minces,  un  pe 
(lexueuses,  ses  cellules  en  hexagones  allonges. 

Environs  de  Chapa,  aout  1927  (A.  Petelot,  n°  8). 


Source :  MNHN,  Paris 
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'  “  !’  habitus  de  la  P'antl‘-  -  2.  feuille  caulinaire.  - 

'•  1  -i  ll"  5'6. —  7,  apeS  de  fexUlle  ^xUinmre.  -  S,  bordur, 

•Aiu.-ab,  _  ,, ‘  0,  tissu  de  la  base  de  la  feuillc  caulinaire.  —  10,  apex  de  feuilb- 

1 1 .  apex  d  amphigastre. 
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67.  —  Hypopterygium  tenellum  C.M. 

Environs  de  Chapa,  aout  1927  (A.  Petelot,  n°  4). 
Distribution  :  Nilghiris,  Ceylan. 

Nouveau  pour  1«“  Vietnam. 


68  _  Dendrocyathophorum  paradoxum  Dix.  et  Broth. 

Sommet  du  mamelon  surplombant  1'extrtaM  da  village s  de  Chapa 
base  des  arbres,  endroits  tree  humides  entre  les  rochers.  1  600  m,  aout 
1927  (A.  Petelot,  n°  125  pp.). 

Distribution  :  Japon. 

Nouveau  pom'  lc  Vietnam. 


fauriella  petelotii 


Vio.  16.  -  Fauriella  Petelotii,  -  1,  aspect  d'une  cxtrfadW  de  ramew*.  - 
2-5,  feuilles.  —  6,  apex  de  la  feuillc.  —  7,  bordure  de  la  fertile.  —  8, 
de  la  fertile.  —  9,  aile  de  la  fertile. 


-  2-4,  feuilles.— 
cellule  de  milieu 


69.  _  Fauriella  Petelotii  nov.  sp.  (Fig.  16). 

Planta  puma,  gracilis,  mollUcr  ramasa.  Folia  levitcr  comm 
acuminata,  ientata.  0,5  mm  X  0,3  mm.  Cellular  [ohi  dorsaMer  pafillo ■'«  ■ 
cdlulis  alaribus  Icviter  disonis  sed  asymetnas.  Coetera  ignota. 

Petite  Plante  a  port  tres  special,  rameaux .  courts  etales  perpendieo- 
lairement  Tiges  et  rameaux  Mchement  feuilles.  Feuilles  etalees  a  sec 
et  a  lTiumidite,  dissemblables,  qiielques  unes  dissymetnques ;  apex 

^Cellules  de  l’apex  oblongues  clc  15  p.  X  5  p,  cellules  de  la  borduF 


Source :  MNHN,  Paris 
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de  la  feuille  longues  de  10  p  x  4  p,  cellules  du  milieu  de  la  feuille  de 
1  n-20  (z.  x  4-5(1,  losangiques,  papilleuses  sur  la  face  dorsale  •  cellules 
de  l'oreillette  lege  remen  t  bulbeuses  de  20  p  x  5  p. 

Comparee  a  F.  albescens  et  F.  tenuis,  cette  espece  possede  des  feuilles 
beaucoup  plus  larges,  plus  ovales,  a  tissu  plus  clair,  parce  que  plus  lache 
et  moins  papilleux. 

L’acumen  est  relativement  moins  long  que  celui  de  F.  lenuis. 

Nous  donnons  ci-dessous  la  description  d’une  autre  espece  de  Fauriella 
provenant  du  Sud  indochinois. 

Chemins  de  Chapa  a  la  cote  2  000 ;  sur  les  arbres  vers  1  800  m  iuillet 
1928  (A.  Petelot,  n°  110  pp,).  J 


70.  —  Fauriella  baolocensis  nov.  sp.  (Fig.  17). 

Planta  parva,  reptans,  ramis  brevibus,  perpendicularibus  cum  caule 
pnmario,  satis  densiter  folialis.  Folia  0,9  mm  x  0,45  mm,  concava,  ovalia, 
long  iter  acuminata,  cellulis  dorsaliter  papillosis,  alis  insianibus,  dissu- 
melricis.  Coelera  desunl. 

Petite  plante  a  port  caracteristique  avec  ses  rameaux  perpendiculaires 
la  tige  principale.  Feuilles  etalees,  seches  ou  mouillees,  arrondies, 
-  neralement  asymetriques,  longuement  acuminees  en  fouet.  Ailes  mar- 
■  paces  par  une  serie  de  grosses  cellules  hyalines  longues  de  50  p.  Cellules 
"c  !  aPex  longues  de  30-40  p  x  3-5  p,  cellules  de  la  bordure  de  la  feuille, 
petites  de  7-8  p  de  long;  cellules  de  la  partie  centrale  de  la  feuille 
i longees,  losangiques,  d’une  dizaine  de  p,  papilleuses  dorsalement. 
Nous  rapportons  cette  espece  au  genre  Fauriella  par  suite  du  port 
'!>'  la  forme  et  du  tissu  des  feuilles. 

I  -  oreillette  ties  marquee  et  generalement  dissymetrique  permet  de 
scparer  ce  taxon  des  autres  especes. 

Cette  espece  constitue  le  jalon  le  plus  meridional  du  genre. 

Bao-Loc  (Centre  Vietnam),  commune  sur  bois  au  sol  (P.  Tixier). 


' 1  •  ~  Haplocladium  larminati  (Broth,  et  Par.)  Broth. 

lanor,  jardin  botanique,  &.  la  base  des  troncs,  avril  1928  (A.  Petelot 
nn  lo6  et  n°  60).  ’ 

I  distribution  :  Nord  Vietnam. 


-  —  Haplocladium  microphyllum  (Sw.)  Broth. 

'Ur  la  terre,  Hanoi’,  avril  1927  (A.  Petelot,  n°  170). 

Distribution  :  cosmopolite. 

micbophyllum  (Sw.)  Broth,  var.  cruplocoleum 

•  oesch.)  Ther. 

I  lanor,  sur  la  terre,  avril  1929  (A.  Petelot,  n°  164). 

Distribution  :  Nord  Vietnam. 

,,  ■  h;p™™«  microphyllum  (Sw.)  Broth.,  var.  EberhardM 

II  :,r.  et  Broth.)  Ther. 

H"1  IfS)1,  ^ardin  b°tanique  sur  Ies  Pierres>  avril  1924,  (A.  Petelot, 
Distribution  :  Centre  Vietnam. 
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75  _  Haplocladium  capillatum  (Mitt,  pp.)  Th6r. 

«  Forme  indecise  penchant  soil  vers  la  variete  paraphylUfemm,  soit 
vers  la  variete  MUtenii »  (Theriot).  .  ,v 

Chine,  sur  In  term  d'un  jardin,  In  ievner  1925  (V. 

A.  Petelot,  n°  79,  a  recolte  a  Chapa,  sur  vicux  troncs,  en  jan\ier  19_8, 


FAURIELLA 


Fig.  17.  —  Fauriella  baoloeensis.  —  1,1 
4,  apex.  —  5,  marge.  —  6,  cellules  du 
8,  capsule  avorWe. 


BAOLO  CENS1S 

itus  de  la  plante.  —  2-3,  feuilles  rameales.  — 
itre  de  la  feuiUe.  —  7,  feuilles  pdricWtialcs.  — 


une  forme  interessante  justifiant  la  suppression  de  II.  paraphyllum, 
les  feuilles  caulinaires  et  rameales  sont  typiques,  mais  a  paraphyh 
rares  (R.  Henry). 

76.  _  Haplocladium  capillatum  (Mitt,  pp.)  Ther.,  var.  Milteni 

Ther. 

Lac  BaBe,  sur  un  tronc,  11  avril  1930  (V.  Dbmanoe)  ;  decouverte 


Source :  MNHN,  Paris 
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rnteressimte,  car  on  ne  connait  pas  de  localites  pour  cette  variete  (Ther.ot, 


um  (Mitt)  Ther. 


subcapillalum 


77.  -  IIaplocladium  capilla 

(Broth.  Par.)  Then. 

PirrELor,11  n’Mddd-  ***iaMm'  m  ™i 

Distribution  :  Japon  et  Centre  Vietnam. 

-N.  -  IIaplocladium  subulaceum  (Mitt.)  Broth. 

!  I'!™0  TiSnt  enlre, les  var-  sabulalum  (Card.)  et  macropilum  (C.M.) 

Iiapa,  1  oOO  m,  juillet  1928  (A.  Petelot,  n°  167) 

Distribution  :  Khasia,  Himalaya. 

Xnuveau  pour  ie  Vietnam. 


-  Pl. 


TYHYPNIDIUM 


'atentjfolium  (C.M.)  Fleisch. 


SSnS  ‘chine.  ™“X  '™W-  i“vter  1928  <A'  P— ■  -  V  PPj. 

Xouveau  pour  Ic  Vietnam. 

8  -  PumivpNimoa  mulleri  (Bryo.  Jay.)  Fleisch. 

'  Iiapa,  1  500  m.  sur  cailloux  dans  le  fond  des  torrents,  submerges 
;,j,  “ “  et  SU1'  Vleux  troncs’  ianviEr  >928  (A.  Petelot,  n?74 

1  hstribution  :  Sumatra,  Java  ;  Luzon. 

Vouveau  pour  le  Vietnam. 

-  PsELTDOLESKEQPsrs  serkulata  Card,  et  Tiler,  c.  fr. 

1  5?°  m-  5ur  rochers  dans  un  ravin  desseche,  ianvier  1908  ■ 
1:1  '«"•  f'vner  1929  (A.  Petelot,  n"  78  et  145)  ' 

'Unbutton  :  Japon,  Chine;  Centre  Vietnam  (Dalat). 

Pleuropos  fenestrates  Grid. 

';l.i:'pa;  1  :)00  m,  sur  un  vieux  tronc,  aoiit  1927  (A  Petelot  no  V, 
nunbulton  :  Nilgluris,  Madura,  Ceylan,  Java,'  Assam  Chine  ^ 
Nouveau  pour  lc  Vietnam.  'Imie- 

Rhynchostegium  conlorlulum  nov.  sp.  (Fig.  18). 
t'io  parva,  replant,  viritb*  trialh,  autoica. 

"'""’'""la,  subtriangularia,  contortuta,  newt,  usque  ad  tertian, 

H,i vr  rr *mnM’ ■  c,,Mx «**«£»%■ 

Uljn/a  am TninZa  wT™  VtZ iT^ltl 

r  :b,  immatara  1  mm,  operculum  0,5  mm.  Flat  mas, ulus,  0,5  mm  ultm. 
I,l|0  a  stolons  courts,  autoique,  epiphyte. 

>  uilles  subovaies,  acuminees,  tordues  sink  sec,  nervurees  iusnu’a.i 
I  '  '  'perteur  de  la  femlle.  Apex  Iegeranent  creneld,  a  cellules  illongees 
Hi,,  o  P-  Cellules  du  reste  de  la  fenille  d'environ  25  u.  x  7,  1'oreil- 
■  caractensant  par  quelques  petites  cellules  quadrangnlaires. 

hnuuu.  df"t mf  *■?  pus  “>•"»  ««  longuement  acuminees, 
de  ees  feudles  entre  1,5  et  0,4  mm,  largeur  entre  0,4  et  0  2  mm 


Source :  MNHN,  Paris 
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Seta  tongue  de  14  mm  ;  la  capsule  immature  mesure  1  mm,  l'opercule 
n  k  mrn  io  (lptrr  male  a  0,5  mm  de  haul. 

I  7„V,nrr  avail  d’aborrl  pause  au  genre  Plalghypmdmm,  mars  la 
comparaison  laite  avec  les  espeees  asiatipues  1'elurgue  de ,  cutes  par  sou 
norl  Les  alliniles  avec  Rhynchosleyium  sont  aussi  difhciles  a  prtciser. 
f  eSe  esnece  a  bleu  les  rameaux  tordus  a  sec,  les  rameaux  non  eomprimes 
tundifolium,  mais  eelui-oi  s’eu  elorgue  graudemeut 


RHYNCHOSTEGIUM 

CONTORTULUM 


Fig.  18.  —  Rhytichostegium  contarlvlw 
7,  apex.  —  8,  base  de  la  feuille.  — 
16,  capsule  jeune. 


—  1,  habitus.  —  2-6,  feuilles 
Ml,  feuilles  p4rich6tiales.  — 


caulinaires.  — 

16,  fleur  $•  — 


par  la  forme  des  feuilles  et  surtout  par  le  tissu  lache  et  pellucide,  par 
la  forme  la  taille  des  feuilles.  Elle  se  rapproche  de  R.  sinensis  (Brotn. 
el  Par.),  mais  le  port  de  ce  dernier  est  tout  autre,  les  rameaux  comprunes, 
les  feuilles  dressees  et  raides. 

Chapa,  sur  la  terre,  1  500  m,  aout  1927  (A.  Petelot,  s.n.). 


84.  —  Rhynchostegium  aciculum  (Broth,  et  Par.)  Broth. 


Lac  Ba  Be,  sur  ecorces,  12  avril  1950  (V.  Demange). 
Distribution  :  Centre  Vietnam. 


Source :  MNHN,  Paris 
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85.  —  Ekythrodontium  julaceum  (Hook.)  Par.  c.  fr. 

Hochers  humides  vers  le  kilometre  5  de  la  route  de  Chapa  au  col  de 
Lo-Qui-Ho,  juillet  1928  (A.  Peteuot,  n°  101). 

Distribution  :  Indes,  Birmanie,  Yunnan,  Ceylan,  Sumatra,  Java 
\  iivelle  Guinee,  Pliilippines  ;  Laos  et  Vietnam. 

Sli.  —  Entodon  rubicundus  (Wils.)  Jaeg. 

Environs  de  Chapa,  col  a  environ  1  900  m,  sur  le  chemin  allant  de 
la  concession  Magne  au  pont,  sur  la  route  de  Lao-Kay  a  Chapa,  aout 
1927  (A.  Petelot,  n°  1). 

Distribution  :  Himalaya,  Khasia,  Bhoutan,  Andaman,  Luzon. 
Vouveau  pour  le  Vietnam. 


LEVIERELLA  DENSIRAMEA 


-  10,  cellules  du  milieu  de  la  feuille. 


N/ '  Levievella  densiramea  nov.  sp.  (Fig.  19). 

Ji  'TctL 1?°'  FoKa  sablriangularia,  apice  amminalo,  0,6-1  nun 

'*“"*»«*  5  p.  cellulis  alarms 

,  jut  an  bus,  5  p.  x  5  p. ;  cellulis  partis  centralis,  rhomboideis  20  u  x 
1  "etera  u/nola.  ^ 

FeuiUM  e£"*e  4  ,rameaux  "ombre'“  densement  feuilles  et  courts, 
sur  ii  i  ’s.  tnanguJaires.  d  apex  acumme  de  0,6  mm-1  mm  de  long 
'  HI, ill,  ,™m  *  !arge'  “ne  ncrvure  ““rte,  double  oa  simple, 
«l|u|ts  ,[?°K  Plus,  °“  n,01ns  'osangiques,  longues  de  15  p  sur  5  p, 
4,  In  nartilf  b  ,e  f  “  Ieull,e  quodrangulaires  de  5  p  de  elite,  cellules 
20  (x  SUI.  -  ^cen^rale  de  la  feuille  vaguement  losangiques,  longues  de 


Source :  MNHN,  Paris 
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Espece  proche  de  L.  fabroniacea,  mais  dislincte  par  le  port;  tiges 
unies  i  la  base,  densement  rameuses  au  sommet ;  par  ses  rameaux  tereti- 
formes  par  ses  feuilles  plus  longues  et  proporlionnellement  plus  larges 
appliquees  sur  les  rameaux  et  sur  les  tiges,  par  les  cellules  sensiblement 
plus  courtes,  surtouL  chez  les  feuilles  caulinaires. 

Fructification  inconnue.  ,  . 

Espece  vielnamienne  d  un  petit  genre  qui  comptait  anteneurement 
trois  cspeccs,  (deux  africaines  et  une  asiatique). 

Rochers  humides,  vers  le  kilometre  5  de  la  route  de  Chapa  au  col 
de  Lo-Qui-Ho,  vers  1  001)  m,  aout  1927  (A.  Petelot,  n°  107). 


88.  —  Aptychella  subintegra  nov.  sp.  (Fig.  20). 

Plunta  puna,  ramosa,  replans,  folia  acuminata ,  apice  denticulato ; 
mesurae  folii :  1,5-2  mm  X  0,1  nun:  cellulis  alaribus  luteo-brunneis, 
incrassatis.  Propaguli.  Coetera  ignota. 

ClasLobryacee,  rapportee  par  I.  Theriot  au  genre  Aptychella.  Elle 
se  diflerencie  de  .1.  lonkincnsis.  par  sa  taille  plus  robuste,  ses  feud  es 
plus  grandes,  a  tissu  plus  serre,  par  ses  oreillettes  formees  de  cellules 
tres  encrassees.  .  _ ' 

Les  feuilles  lanceolees  acuminees,  a  apex  denticule  ont  1,5-2  mm  ot 
long  sur  0,4  mm  de  large,  la  bordure  est  faiblement  denticulee  dans  la 
parlie  mediane.  l.c  tissu  du  centre  de  la  feuille  est  conslitue  de  cellules 
pouvant  atteindre  80  p  X  5  p,  alors  que  les  cellules  de  l’apex  mesurent 


40  p  X  5  p.  11  i 

On  observe  une  oreilletle,  bien  caracterisee  par  ses  grosses  celluUs 
a  parois  epaissies,  jaune-brun,  on  peut  compter  dans  le  sens  lateral  cinii 
rangs  de  grosses  cellules  de  30-10  p  X  10-15  p.  ...  ,  . 

On  connait  les  propagules,  mais  l'absence  de  fructification  rend  le 
choix  du  genre  assez  difficile,  si  on  se  retere  aux  conclusions  de  Dixon 
en  particulier. 

Tam-Dao,  1  000-900  ill,  7  juin  1926  (V.  Demange). 

89.  Aptychella  tamdaoensis  nov.  sp.  (Fig.  20). 

Planta  pana,  viridis,  ramosa,  replans.  Folia  acuminata,  apice  denli- 
culato.  Mesurae  folii  :  1,2  mm  x  0,2  mm  ;  cellulis  alaribus  luteo-brunneis, 
incrassatis.  Propaguli.  Coetera  desunl. 

iuot  considerait  cette  espece  comme  une  variete  de  A.  Ion  la - 
et  P.  Nous  pensons,  d'apres  nos  essais  d'identiliealion  sur  du 
materiel  similaire  recolte  dans  le  Sud  indochinois,  qu'il  est  preferable 
de  multiplier  les  especes  dans  la  rnmille  des  Clastobryacees,  bien  quf 
les  echanLillons  soient  generalement  pen  abondants  el  raremenl  fructnies. 

Nous  considererons  ce  taxon  comme  une  espece  nouvelle  plus  proche.  a 
noire  avis,  de  fespece  precedente  que  de  A.  lonkincnsis  (B.  et  P.)  Broth. 

Feuilles  lanceolees,  acuminees,  a  apex  denticule,  mesurant  1.2  mm 
sur  0.3  mm  ;  cellules  de  l'apex  de  30  p  •  5  p  :  cellules  de  la  marge  longue- 
men!  denticulees  de  70  p  x  7  p  ;  cellules  de  la  partie  mediane  de  la  lemW 

8°Oreinette  5  cellules  a  parois  epaisses,  jaune-brun  ;  en  qualre  senes 
de  cellules  mesurant  20  p  x  10  p. 

A.  lonkincnsis,  au  contraire,  a  des  feuilles  alloiq 


.  Th 


mais  etroites, 


Source :  MNHN,  Paris 
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11  '■"*  r  ,  ’  fe"illes-  ~  »P«  dp  '*  fcuille.  -  0,  cellules 

''■'"'M/n  /ilrf' '!  ’  L  '  mU,eu  de  la  f,l,ilI«-  —  8.  <>rei llelte  <lo  la  feuillo. 

■I-.  .niHofJSftr-  e,m"r-  -  ,3>  ap<x-  -  »•  oreillette.  -15,  cellules 

1  i‘!i'  hdlni  —  ceIlul“  flu  bord  do  la  feuille. 

...  -  w  I,7'2f°’  .fcuU,“-  -  20-  d«  I*  fcuille.  -  21,  bed  do  la 

oreillette  de  la  feuille.  —  23,  propagulos. 


Source :  MNHN,  Paris 
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rtf'),™  0  2  mm  ■  cellules  de  1'apex  de  30  p  X  7  p,  cellules  <b  la  marge 

£  :  ”  5  „  l/oreiUeUe  esl  moil.s  dcveloppee  quc  dans  les  especes  prece¬ 
dents' el  non  coloree,  on  peul  observer  Iroi.  range  de  grosses  cellules 

a  Tam-Dao.  1  000  in,  6  septembre  1925  (V.  Demange)  (big.  20). 


90. 


-  Aptychell, 


tonkinensis  (Broth.  et  Par.)  Broth. 
Chapa,  1  500  m,  25-30  jnillet  1925  (V.  Demange). 
Distribution  :  Norcl  Vietnam. 


»i.  —  Heterophy Ilium  Henryi  nov.  sp.  (Fig.  21). 

Coespites  qraciles,  ilavo-auranliacenses.  Caules  breves,  reptantes  radi- 
cantes  sat  regulariler  pinnuti,  ramis  patulis  eredts,  plumosis,  laxe  foliosis. 

toUapaZa*  ovate  lanceolata,  breviter  acuminata,  parum concava. 
ecLala.  CrHulis  apicalibm  70  p  X  5  p,  celMrs  X 

S  p  ;  cellulis  alaribus  quadrate,  vel  bmnler  rectangulu,  luteis,  30  p  X 

15propaguIi  pauci,  brarmeoAuleis  2  mm  X  0,2  mm,  9- cellulis . 

.  Plante  a  feullles  etroitement  lanceol&s,  tris  voisin.es  de  H.  pikfenm. I : 
elle  en  differe  par  un  acumen  moms  cilie,  nullement  pihfoime,  sur  le 
feuilles  ramiales  la  denticulation  est  plus  netle.  Le  tissu  n’ollre  pen 
de  hien  special.  Dependant  les  cellules  daires  sont  plus  hautes,  ll  exrste 
des  propagnles  issis  directement  de  la  tige  lililormes  et  cutmises  ;  la 
plante  etant  distincte  dc  II.  toukinense  (Broth,  et  Par.)  Broth  1 Jolt  to. 
consideree  comme  nouvelle  mais  tres  voisine  de  H.  pihgemm  (Potieii 

°EChcmV“deE  Chapa  4  la  cote  2  000,  jnillet  1928  (A.  Peteeot). 


•.  laxiretis 


_  Heterophyllium  piliferum  (Broth.  et  Par.)  Broth,  va 
nov.  var.  (Fig.  21). 

Differt  a  specie  bjpico  cellulis  laxioribus. 

Chapa,  sur  vieux  troncs,  1  500  m,  aout  1927  (A.  Pete,  or,  s  n.)  ;  Chapa 
1  600  In,  25-30  juillet  1925  (V.  Demange)  ;  Tam-Dao,  6  septembre  19-5 
(V.  Demange). 


93.  _  Acanthocladium  clastobryoides  nov.  sp.  (Fig.  22). 

Dioicum  ?  Corticolum,  pendulum,  gracillimum,  molle,  flexuosum,  flaw- 
auTantiacmm,  atom.  Cmtos  filiformes  10  cm  ;  tar,  mbpinnaim  ramp  . 
liami  '>■)  mm  longi.  variabiles  nunc  perbreves,  folus  palenhbus,  compla 
n„li  Folia  rmlinaria.  oblougo-lamcolala.  1,1  X  0,4  mm.  apice  acummalo. 
cellulis  apicalibm  50  p  X  5  p,  cellulis  alaribus  »  .  » 

Folia  mm, mm.  simitia,  rurliora.  0.9-1  mm  :<  0,15-0,26 

simitibm  ;  Folia  pericbarlialia  0,25-1  mm  .  0,25-0,1 2  mm.  celhiha  ala 

ribus  indistindis.  Coetera  desunt. 

Plante  dioique.  eorticole,  pendante,  gracile,  molle  et  llexueuse  c 
couleur  jaune  dure,  brillante.  Tiges  filiformes  a  ram.heations  .rrcguhen^. 
Rameaux  allonges.  2  a  2,5  cm,  irreguherement  divises. 

Feuilles  caulinaires,  obloilgues  lanceolees,  1,1  mm  x  0,4  mm,  4  ap 
aigii.  snbdcnlicule,  les  cellules  apicalcs  dc  50  p  <  a  p,  les  cellules 
l'orcillette  de  10  p,  X  7-15  p.,  hyalines. 


Source :  MNHN,  Paris 
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Feuilles  rameales,  similaires,  plus  courtes,  0,9-1  mm 
cellules  semblables  a  celles  des  feuilles  caulinaires. 


x  0,15-0,25  mm, 


Source :  MNHN,  Paris 


Franks  perichetiales  de  0,25-1  mm  X  0,25-0,12  mm,  longuement 
acuminees ;  cellules  de  l’oreillette  indistinctes. 

Le  reste  de  la  plante  inconnu. 


Fig.  22.  —  Acnnlhocladium  claslobryoides.  —  1,  habitus  de  la  plante.  2,  feuilles 
linaires.  —  3.  feuilles  rameales.  —  I,  apex  de  feuilles  caulinaires.  —  5,  oreillettc 
feuilles  caulinaires.  —  6,  cellules  du  raiUeu  de  la  feuille.  —  7 ,  apex  de  feuilles  ram<$ale 
8.  oreiUettes  de  feuilles  rameales.  —  9,  feuilles  p6rich«5tiales. 


de 


Se  distingue  de  A.  deflexifolium  Ren.  et  Card.,  dont  il  est  proche  sur- 
tout  par  le  tissu  et  dont  il  diflere  par  son  port  plus  grele,  ses  tiges  moins 
densement  el  moins  regulierement  rameuses,  ses  feuilles  caulinaires 
plus  petites  et  surtout  par  ses  feuilles  rameales  plus  longuement  et  plus 
iinement  acuminees. 


Source :  MNHN,  Paris 
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■  °fTn  *  ChaPa  4  Ia  cote  2  000,  dans  la  foret  vers  1  700m 

juillet  1928  (A.  Petelot,  n°  114). 

'.M.  —  Acanthogladium  tanytrichum  (Mont.)  Broth,  c.  fr. 

Knvirons  de  Chapa  sur  les  rochers  et  les  troncs  pourris  vers  1  900  m 
•ute  de  la  maison  forestiere  du  col  de  Lo-Qui-Ho,  septembre  1927 
1  etelot,  n°  68),  idem,  fevrier  1929  (A.  Petelot,  n°  1  18) 
Distribution  :  Sikkim,  Sumatra,  Java. 

Nouveau  pour  le  Vietnam. 


-  —  Acanthocladium  laxum  Dix.  c.  fr. 

Col  de  Lo-Qui-Ho,  sur  troncs  pourris,  vers  2  000  m,  septembre  1927 
i  '•  Petelot,  n°  66). 

Distribution :  Thailande ;  Centre  Vietnam  (Dalat). 


—  Acanthocladium  sublepidum  Broth.,  var.  denticulatum  nov 
var.  (Fig.  23). 

Differt  a  A.  sublepido,  foliis  parvioribus,  longiter  cuspidatis ,  denticu- 
bihs  m  apice. 

I.es  trois  taxa  A.  lepidum,  A.  sublepidum  et  la  variete  denticulatum 
M,nL  probablement  des  formes  vicariantes  d’une  meme  espece. 

L-.lles  possedent  en  commun  plusieurs  caracteres :  port  semblable 
ec  ^.es  rameaux  courts,  un  seul  type  de  feuilles,  dont  l’apex  varie 
:  "  a  I  mterieur  des  taxa,  des  cellules  foliaires  ayant  a  peu  pres  les  memes 
dimensions,  la  denticulation  plus  on  moins  apparente.  l’oreillette  des 
,l(ns  taxa  demeurant  Ires  semblable,  d’apres  les  dessins  true  nous  en 
di-nnons. 

I- a  variete  ci-dessus  se  distingue  par  sa  feuille  plus  petite,  son  apex 
l’-"s  jonguement  cuspide  ;  la  seta  mesure  18  mm  de  long,  la  capsule, 
j  lessee,  dissymetrique,  a  2  mm  x  0,4  mm;  le  peristome  est  double, 
1:1111  de  0.3mm;le  peristome  interne  pale  possede  des  denticulations 
courtes  et  peu  nombreuses. 

'  lepidum  provient  du  Sikkim. 

4.  sublepidum  de  la  Chine  meridionale. 

C  sublepidum.  var.  denticulatum  du  Nord  Vietnam. 

"us  retrouvons  encore  ici  ce  centre  de  dispersion  d'especes  subtro- 
|!'  1  asiatique,  s’etendant  entre  Himalaya,  Sud  de  la  Chine  et  Nord  de 
1  bidochine.  L’originalite  de  cette  region  a  ete  remarquablement  mise 
' 11  \idence  par  H.  Dixon,  dans  ses  publications  concernant  les  Mousses 
Ue  1  Assam. 

'-in  irons  de  Chapa,  route  de  la  maison  forestiere  du  col  de  Lo-Qui-Ho, 
Vers  1  900  m ;  septembre  1927  (A.  Petelot,  n°  65). 

Chionostomum  latifolium  Ther.  et  Henry  (Fig.  24). 

4kilgre  les  distinctions  ctablies,  laborieusement,  par  R.  Henry,  nous 
lu  "vons  vraiment  pas  les  differences  essentielles  distinguant  cette 
wpeee  de  C.  rostralum  (Griff.)  C.M. 

'■Iiapa,  Loit  en  bois  du  poulailler  de  la  Villa  Imbert,  1  500  m,  septembre 
l9*>  (A.  Petelot,  n->  15).  1 

'  11  existe  d'autres  petits  echantillons  dans  l’herbier  Henry. 

'  hi bution  :  Thailande  :  provinces  de  Payap  et  de  Rachasima  (Kerr). 


Source :  MNHN,  Paris 
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Source :  MNHN,  Paris 


Source :  MNHN,  Paris 
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98.  -  Warburgiella  i.f.ptocarpa  (Schw.)  Fleisch.  var.  bacvietensis 
nov.  var.  (Fig.  24). 

Differl  a  W.  leptocarpa,  selis  curtioribus,  foliis  brevioribus,  cellulis 
pauciter  indistinde  papillosis. 

L'ensemble  des  caracteres  rapproche  ce  laxon  de  VV .  leptorynchoides. 
Sur  tronc  pourri,  route  de  la  maison  forestiere  du  col  de  Lo-Qui-Ho, 
vers  1  800  m,  septembre  1927  (A.  Petelot,  n°  69  pp.). 

Distribution  de  l’espece  :  Ceylan,  Sumatra,  Java,  Lombok,  Sulawesi, 
Kalimantan  ;  Centre  Vietnam. 

99.  —  Sematophyllum  subhumile  (C.M.)  Fleisch. 

Tam-Dao,  900-1  000  m,  6  septembre  1925  (V.  Demange)  ;  Chapa, 
talus,  1  500  m,  aout  1927  (A.  Petelot,  n°  55). 

Distribution  :  Nilghiri.  Madura,  Birmanie,  Chine,  Ceylan,  Sumatra. 
Java,  Philippines  (Palouan) ;  Nord  et  Centre  Vietnam. 

100.  —  Sematophyllum  caespitosum  (Sw.)  Mitt. 

Hanoi',  route  de  Vinh-Yen  ;  a  terre,  sous  les  pins,  15  mars  1925 
(V.  Demange)  ;  Pagode  Balny,  sur  un  Ficus  sp.,  avril  1929  (A.  Petelot, 
n°  168). 

Distribution  :  pantropical. 

101.  -  Acroporium  Dixonii  nov.  sp.  (Fig.  25). 

A.  breuipedi  similis,  differ t  a  inflorescmtia  synoica,  cellulis  atartbm 
largioribus,  cellulis  foliorum  bis  procerioribus.  Sela  scabra  usque  ad  medium 
partem  :  foliis  peril haetialibus  oblonga,  lanceolata. 

Espece  tres  proche  tie  A.  braipts  Broth,  des  Philippines  ;  cependant 
elle  en  differe  par  sa  synoecie.  _  _ 

Les  feuilles  sont  oblongues,  lanceolees,  de  1,5  a  1,8  mm  sur  0,5-0, 7  mm 
de  large.  Oreillette  coloree,  de  3-4  cellules,  hautes  d'une  centaine  de  p : 
cellules  de  la  feuille  de  50  X  5  p. 

Seta  de  1  cm  de  long,  feuilles  perichetiales  de  merne  forme  que  Its 
feuilles  caulinaires,  longues  de  0,4-1  mm,  larges  de  0,5-0,15  nun.  Capsule 
oblongue,  longue  de  1  mm,  large  de  0,1.  Peristome  externe  avec  des 
dents  papilleuses  hautes  de  220  p,  larges  de  50.  Spores  vertes,  lisses,  ele 
20-25  p  de  diametre. 

Chapa,  sur  la  terre,  1  500  m,  aout  1927  (A.  Petelot,  s.n.). 

102.  Trichosteleum  Demange i  nov.  sp.  (Fig.  26). 

Corlicola,  gracilis,  caules  breves. 

Folia  palentia  vel  laic  divaricata,  lanceolato-acuminala,  L  2-1,1  mm 
0,3-0, 4  mm,  concava.  Apex  foliorum  procerus,  denticulatus ;  cellulai 
dares,  flavidae,  3-1,  60  p  longue.  ce.Ilulae  apicis  40  p  x  5  p  ;  cellulae  partis 
mediae  folii,  fortiler  papillosae,  in  facie  dorsali,  rhomboideae,  30  p  X  5  P- 
Folia  perichaeti  sirnilia,  acuminaliora,  denticulala  in  apice ;  cellulis  alari  us 
indistinct  is.  Seta  7  mm,  scabra  in  parte  superiori  ;  capsula  0,5-0, 7  mm 
0,3-0, 1  mm.  ovalo  ajlindrica,  operculo  longissime  acuminata.  Perislomiuni 
insigne  exostomium  siccum  bamalum  0,21-0,25  mm  latum,  endoslomiU 
siecum  erectum,  / lavido-pallescens ,  eilialum,  0,225  mm  altum.  Spora 
brunneo-virides,  7-10  p.  Coetera  ignota. 


Source :  MNHN,  Paris 
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Crtte  espece  courte,  en  gazon,  frequente  les  ecorces,  en  houppes  iau- 
i!  I  its.  Feuilles  allongees,  lanceolees,  largeur  maximum  vers  la  moitie 
!a  feuille,  de  1,2-1, 4  mm  x  0, 3-0,4  mm,  concaves.  L’apex  des  feuilles 
-  1  allonge  et  denticule,  les  cellules  de  1’apex  mesurent  10  n  x  5  a.  Les 
cellules  du  milieu  de  la  feuille,  losangiques  possedent  une  forte  papille 


reillette  se  compose  de  3-4  cellules,  colonies  en  jaune, 


fn  centre.  L’o 
l01l«l"'s  de  60  jx. 

letle?uIlisUdSeh^IeS  P,US  acumin(5es’  un  Peu  PIus  papifleuses,  a  oreil- 

ovale  evi?,  ,lmm’  p;!pil!cl'se  dans  sa  Partie  superieure.  Capsule  papilleuse, 
rosl"e.  y  dnqUe  de  °-5-°'7  mm  x  0,2-0, 1mm,  opercule  longuemenl 


Source :  MNHN,  Paris 


170 


p.  TIXIER 


L’espece  se  distingue,  sur  le  sec,  par  son  peristome  externe  recourbe, 
separe  de  l’endostome  dresse,  jaune  clair ;  l’ensemble  du  peristome 
mesurant  0,23  mm  de  haut. 

Spores  rondes,  chlorophylliennes,  de  7-10  p.  de  diametre. 


F„i.  20.  —  Trichosteleum  Deamgci ■  —  b  fr-uilles  caulinaircs.  —  2 
3.  orpUlettc*.  —  I  ot  0.  cellules  papilleuses  <lo  la  parti.-  mitral.', 
tie  la  feuillo.  —  7,  feuilles  pericMtialcs.  —  8  ft  ft.  capsule. 


iox  lie  la  feuille.  — 
.  cellules  de  la  base 
10,  endostome. 


Source :  MNHN,  Paris 
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Cette  espece  reste  comparable  a  T.  microphijllum  et  a  T.  mammosum ; 
premier  est  une  plante  plus  grele,  a  feuilles  plus  petites,  plus  vivemcni 
dentees  et  a  tissu  tres  encrasse. 

T.  mammosum  s’en  rapproche  plus,  mais  le  pedicelle  a  Id  mm  et  l’endo- 
:ome  ne  possede  pas  de  cils.  Les  papilles  des  cellules  observees  sur  la 
.  apsule  different  aussi  de  ce  que  Ton  voit  sur  T.  mammosum. 

Tam-Dao,  900-1  000  m,  6  septembre  1925  (V.  Demange)  ;  nous  avons 
n  Lrouve  cette  espece  du  Nord  Vietnam  a  Bach-Ma  au-dessus  de  Hue 
(P.  Tixier,  1962). 

103.  —  Taxithelium  isocladum  (Bryo.  Jav.)  Ren.  et  Card.,  var. 
vietaamensis  nov.  var.  (Fig.  24). 

Bifferl  a  T.  isoclado,  caespitibus  complanalis,  rameis  minus  aplanatis, 
l"l'ls  ramealibus  curliores,  largiores,  concaviores,  marginibus  involuiis. 
ouang-Binh,  sur  la  terre,  altitude  50  m,  decembre  1927  (M.  Maunier) 
Distribution  :  (de  l’espece)  :  Tliailande,  Vietnam,  Kalimantan,  Java, 

'  ouvelle-Guinee,  Ouest  australien. 

•04.  —  Glossadelphus  lingulatus  (Card.)  Fleisch. 

Chapa,  1  500  m,  sur  la  terre,  aofit  1927  (A.  Petelot,  s.n.). 
Distribution  ;  Taiwan,  archipel  des  Liou-Kiou. 

1  •  —  Hypnum  Brotherusii  sp.  nov.  (Fig.  27). 

Flantae  steriles,  robuslae,  densae;  caules  repentes,  rufo-flavescenles, 
paadter  radiculosi,  densiter  pinnati,  ramis  7-8  mm  longis. 

1"'i"  regulariter,  aequaliler  disposita,  folia  caulinaria  subtriangularia, 
Dii'  "data,  plicata,  bineroia,  apice  integro  ;  mesurae  folii :  1,5-1, 8  mm  x 
;4|’(> >  cellulis  18  [x  x  6  pt.  Folia  ramorum  oblongo-lanceolata,  enervia 
"/  <  crenulala  1,2-1, 5  mm  x  0,4-0, 5  mm  ;  cellulis  alaribus  rotundatis. 
Loetera  desunt. 

-Mousse  proche  de  II.  plumaeformis.  Plante  robuste,  blond  dore,  avec 
1  'Mes  c|e  4-5  cm  de  long  et  des  rameaux  secondaires  de  7-8  mm,  les 
1  et  les  rameaux  densement  folies  ;  rhizoides  rouges  par  petits  paquets. 
K'uilles  caulinaires,  subtriangulaires,  lanceolees,  pliees,  binervees  a 
uervures  courtes,  apex  a  bords  entiers,  oreillettes  a  cellules  petites, 
anoiidies,  les  feuilles  mesurent  1, 5-1,8  mm  X  0, 4-0,6  mm.  Feuilles 
'uiiK-ales,  lanceolees  oblongues,  enerves,  a  apex  denticule  de  12- 
nun  x  0,4-0, 5  mm. 

1  echantillon  de  Sterodon  fissidenticaulis  (Broth,  et  Par.)  est  consti- 
Mans  l’herbier  E.  G.  Paris  par  1‘association  de  deux  especes  du  m^me 
‘lont  I'une  est  S.  plumaeformis  et  l'autre  nominee  par  Brotherus. 
-somble  que  le  general  Paris,  qui  s'etait  charge  de  la  description  ait 
"m'rnis  une  erreur  et  decrit  la  seconde  espece  sur  un  echantillon  de  la 
h"  re.  II  faut  done  adopter  la  synonymic  «  .S',  fissidenticaulis  =  S.  plu- 
imfonms  »  (I.  Theriot). 

Ecute  de  Vinh-Yen  a  Hanoi,  sous  les  pins,  15  mars  1925  (V.  Demange). 
1111  Ectropothecium  perscabrum  nov.  sp.  (Fig.  28). 

J>""rum  ?  Caespites  intricati,  flauescentes.  Caules  repentes,  vix  radicu- 
bipinnatimque,  ramis  usque  ad  5  cm  longis,  ramulis  breuio- 
M',5  cm).  Folia  caulinaria,  ramealibus  similia,  lanceolata,  falcato 
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recurvala ;  mesurae  1,00-1,20  mm  X  0,3-0, 4  mm,  relinks  papdlosis  in 
extremilatibus  superioribus  30  p  x  5  p ;  apice  crenulato  items  bims, 
marqinibus  integris,  cellulis  alaribus  minoribus,  paucis.  Folia  penchae- 
tialia,  ovata ,  lanceolata,  longe  tenuilerque  acuminata,  enema.  Coetera  desunt. 


HYPNUM  BROTHERUSII 

IG.  27.  —  Hypnum  Brotherusii.  —  1.  habitus.  —  2,  feuilles  caulinaircs.  —  3,  apex  .It 
feuille  caulinaire.  —  4,  oreillette.  —  5,  feuilles  ram4ales.  —  6,  apex  de  feuilles  ram&iU'S 
—  7,  oreillette  de  feuille  rameale. 


Espece  se  rapprochant  de  E.  incubans,  E.  scaberula  et  E.  penangense. 
Son  port  rappelle  la  taille  et  le  port  de  E.  incubans.  Les  feuilles  cauli- 
naires  et  rameales  oblongues  et  lanceolees,  insensiblement  et  longuement 
acuminees,  par  contre,  evoquent  E.  penangense,  les  rameales  non  plissees 
en  long,  dimorphes,  les  unes  glabres,  les  autres  fortement  scabres  renie- 
morent  E.  scaberula.  . 

Ces  feuilles  mesurent  1,00-1,20  mm  x  0,3-0, 4  mm.  Les  cellules  attei- 
gnent  30  p  x  5  p.  avec  une  papille  en  hame^on  sur  la  face  dorsale  dc  la 


Source :  MNHN,  Paris 
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feuille,  sur  la  partie  superieure  de  la  cellule.  L’apex  de  la  feuille  esL  forte- 
ment  dentele,  la  partie  moyenne  apparait  avec  une  marge  lisse  •  des 
petites  cellules  courLes  et  arrondies  constituent  l’oreilletle.  On  retrouve 
la  nervure  double,  caracteristique  de  la  famille 


ECTROPOTHECIUM 

PERSCABRUM 


Eclropothecium  perscabrum.  —  1,  Habitus 
‘•wnfaloe.  —  3,  apex  de  la  feuille.  —  4,  orei. 
■‘il  du  tissu  foliaire  (immersion).  —  7,  feuillcs 


de  la  plant e.  —  2.  feuillcs  caul 
ette.  —  5,  borduie  de  la  feuUIe.  - 


mmi'  ?“illeS  s™‘  ovales-lanceolees,  longuemen*  et  fine- 

acuminees,  enerves,  paraphyses  nombreux. 

K-SSTi*  £”*  ",a,eS  supposer  que  l’espece  esL  diolque. 

'‘'irons  de  Chapa,  juillet  1927  (A.  Petelot,  n°  8).  4 

clerophyllum  Besch.  var.  latffoia  nov.  var. 

l”""'1'  '■  clc">t*uU°.  differt  forma  folii,  mesuru  foliorum  cellularumqu, 

^ taut, |,o„  exigu,  recolte  par  A.  Petelot,  a  Cliapa.  „e  permet 
tparer  cel  echantillon  de  I.  clerophyllum  decrit  par  E.  Besche- 


Source :  MNHN,  Paris 
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helle  d’apres  une  recolte  de  Balansa  dans  la  province  de  Quang-YSn, 
vers  IJong-Bi  (?)  au  Nord  Vietnam.  . 

Beschebelle  ne  fait  pas  la  difference  entre  les  feuilles  caulinaires 
et  les  feuilles  rameales,  difference  pourtant  sensible. 

La  variete  latifolia  possede  par  contre  une  seule  sorte  de  feuilles,  a 
apex  den  lie  tile  de  fa?on  discrete,  de  dimensions  nettement  superieures 
a  celles  de  l’espece,  tant  au  point  de  vue  de  la  feuille  que  de  celle  des 
cellules. 


ISOPTERYGIUM  CLERQPHYLLUM  var  latifolia 


Fin.  29.  —  Isoptcrygium  clerophyllum.  — 
S.  apex  de  feuilles  ramfiales.  — •  4.  ap 
feuille.  —  I  no  pterygium  clerophyllum 
7,  feuilles  caulinaires.  —  8,  apex  de  1 
(immersion). 


,  re  nines  rmndales.  —  2,  feuilles  caulinaires.  — 
x  do  feuilles  caulinaires.  —  5,  oreillette  de  In 
var.  latifolia.  —  6,  liabitus  de  la  plante.  " 
feuille.  —  9,  oreillette.  —  10,  tissu  foliaire 


Cette  plante  se  distingue  aussi  de  l’especg-type  par  ses  tiges  prmci- 
pales  courtes  portant  des  rameaux  secondaires  rampants  assez  allonges. 

Nous  retrouvons  ici  les  dillicultes  inherentes  a  la  taxinomie  des  Hypua- 
cees  tropicales.  11  n’existe  pas  de  monographic  serieuse  de  ces  genres, 
soit  manque  de  recoltes,  soit  dillicultes  de  determination. 

D  apres  nos  parcours  sur  le  terrain,  nous  pensons  que  les  cspeces 
signalees  ou  decrites  ne  correspondent  pas  a  1’importance  reelle  de  la 
famille  dans  la  bryotlore  paleotropicale. 


Source :  MNHN,  Paris 


BRYOPHYTES  DU  VIETNAM  175 

Chemin  tie  Chapa  a  la  cote  2  000,  sur  les  arbres  a  1  800  m,  juillet  1928 
(A.  Petelot,  n°  110). 

108.  -  Isopterygium  textori  (Lac.)  Mitt. 

Tam-Dao,  950  ni,  7  juin  1925  (V.  Demange). 

Distribution  :  Sud  de  1’Inde,  Peninsule  malaise,  Kalimantan,  Luzon 
laiwan,  Chine.  ’ 


109.  Taxiphyllum  EBERHARDTii  (Broth.  et  Par.)  Broth. 

Rochers  calcaires  des  rives  du  lacBaBe,  24  janvier  1924  (G.  Demange)  • 
Lang-Hit  (col  des  Nuages),  17  mars  1925  (V.  Demange) 

Distribution  :  Centre  Vietnam. 


MACROTHAMN/UN  MACROCARPUM  var  brevie  cum  instum 


Fig.  30.  — 
1,  fo 


Macrothamnium  macrocarpum  var.  breviacuminalum.  — 
milles.  —  2,  apex  de  la  feuille.  —  3,  fcissu  foliaire. 


110.  Taxiphyllum  taxirameum  (Mitt.)  Fleisch. 

[i0II“°i’  sur  des  pierres  au  jardin  botanique,  avril  1929  (A.  Petelot, 

Distribution  :  Sikkim,  Nepal,  Kliasia,  Bhotan,  Coorg,  Ceylan,  Pegu, 
^sam,  Sumatra,  Philippines,  Taiwan,  Japon ;  Nord  Vietnam. 

m-  -  Microthamniella  pilulosa  (Mitt.)  Fleisch. 

Llieimn  de  Chapa  a  la  cote  2  000,  sur  arbres,  vers  1  800  m 
iA.  Petelot,  n°  91),  1  500  m,  sur  un  vieux  tronc,  me 
I  ETELOT,  S.n.). 

Distribution  :  Assam,  Khasia,  Bhoutan,  Indes. 
nouveau  pour  Ie  Vietnam. 

I|-i-  Macrothamnium  macrocarpum  (Hornsch.)  Fleisch 


juillet 
e  date 


ronl"'  '|,0nS  de  CllaPa’  sur  de  vieux  troncs,  vers  le  kilometre  10  de  la 
du  col  de  Lo-Qui-Ho.  a  1  GOO  m,  aout  1929  (A.  Petelot,  s.n.). 
Pi  ■'  Ili,nalaya>  Rimuuuc,  Ceylan.  fles  de  In  .Sonde,  idiilip- 

pmes>  Hawai,  Centre  Vietnam. 


Source :  MNHN,  Paris 


(Hornsch.)  Fleisch. 


113.  __  Macrothamnum  macrocarpum  (Hornsch.)  Fleisch.  var. 
breviacutum  nov.  var.  (Fig.  .50). 

Differ t  a  specie  foliis  ramealibus  am  acumine  breviori,  largiori. 
Chapa,  1  500  m  ;  sur  vieux  troncs,  aout  1927  (A.  Petelot,  n°  17). 

114.  —  POGONATUM  GYMNOPHYLLUM  Mitt.  C.  fr. 


Environs  de  Chapa,  sur  les  rochers,  route  de  la  maison  forestiere  du 
col  de  Lo-Qui-Ho,  septembre  1927  (A.  Petelot,  n°  64). 

Distribution  :  Himalaya,  Chine,  Sulawesi,  Taiwan,  Japon ;  Nord 
Vietnam. 


115.  —  POGONATUM  SP1NUI.OSUM  Mitt.  c.  fr. 

Memes  localites  et  memes  stations  que  l’espece  precedente  (A.  Peteloi  , 
n°  63). 


Cette  liste  comprend,  cn  definitive,  11  1  especes.  On  compte  21  especes 
et  12  varietcs  nouvelles  pour  la  Science,  25  especes  nouvelles  pour  le 
Vietnam.  .  ,  . 

Nous  cmettrons  quelques  reserves,  plus  precisement  a  propos  des 
varietes  nouvelles.  Nous  avons.  a  plusieurs  reprises,  par  example  pour 
les  genres  Acanthocladium ,  Heterophyllium,  Isoptcrygium,  signale  et 
critique  le  procede  qui  consiste  a  decrire  sous  la  designation  de  variele, 
soil  une  forme  a  peine  differente  de  l'espece,  soit,  et  de  la  meme  facou. 
un  taxon  n’ayanL  pas  grand  rapport  avec  l’espece  a  laquelle  on  le 
rattache.  La  pauvrete  des  recoltes  justilie,  en  principe,  le  procede. 

Toutes  ces  methodes  demeurent  1'ondees  sur  une  appreciation  subjei- 
tive  des  caracteres  taxinomiques.  La  valeur  reelle  des  caracteres  ne  peal 
etre  envisagee  qu’au  niveau  du  genre  et  non  de  l'espece  d’oii  1  interet 
des  etudes  monographiques. 

Les  Sematophyllacees  et  les  Hypnacees  n'ont  guere  ete  revisees  depuis 
le  debut  du  siccle  et,  le  moins  que  l’on  puisse  ecrire  de  la  definition  de 
beaucoup  de  grands  genres,  est  que  les  bases  taxinomiques  de  leur  defi¬ 
nition,  demeurent  iloues  et  tenues. 

Nous  allons  terminer  cette  etude  en  examinant  un  certain  nombre 
de  problemes  chorologiques  et  biogeographiques. 

Nous  debuterons  par  une  comparaison  enlre  les  Bryoflores  de  Dalut 
(province  de  Tuyen-Duc,  1  500  m)  et  de  Bao-Loc  (Lam-Dong,  850  m) 
au  Centre  Vietnam  d’une  part  et  de  Chapa  (Lao-Kay,  1  500  m)  et  du 
Tam-Dao  (Tliai-Nguyen,  900  m)  au  Nord  Vietnam  d  autre  part. 

Nous  passerons  ensuite  rapidement  en  revue  les  aires  de  distribution 
des  genres  et  especes  en  nous  arretant,  plus  particulierement,  sur  l'aire 
de  quelques  genres. 

II  demeure  interessant  de  comparer  les  especes  repertoriees  par  Henh' 
au  Nord  Vietnam  (article  de  1928  et  liste  de  ce  memoirc)  aux  especes 
cpie  nous  avons,  nous-memes,  recoltees  dans  le  massif  Sud  annamiticpie. 

Nous  avons  elunine  de  notre  comparaison  les  especes  pantropicales 
et  cosmopolites  d’une  part  et  d'autre  part  les  especes  endemiques  de 
l'une  ou  1' autre  region. 


'  i  i :s 


Nous  avons  vu  que  sur  111  taxa  repertories,  33  sont  nouveaux  pour 
•  rience,  ce  qui  represente  un  taux  d’endemisme  avoisinant  30  °/ . 

es  nniic  n’curnut  a  • .  • ■ . •  ...  ' 


..  1 . .  1  . . . . . .  uvuioilLdlll  ,)U  Vn. 

Dans  nos  recoltes,  nous  n  avons  jusqu'ici  decrit  qu'une  petite  partie 
"  .materiel  probabjement  nouveau  que  nous  avons  rencontre  dans  les 

. .  d'',  i"  ne  nous  permet  pas  d'cnvisager  l'cnde- 

isme  existant  dans  nos  inventaires  encore  incomplets. 


VIETNAM 


Sud 

Nord 

^\PROV/NCFS 

Tuycn  Otic  s 

Loo  Kay  4 

In  des  hima/ayenned\^ 

Lam  f)ong 

4iX 

Tr.n  Nguyin 

Sod  de  I'lnde 

/•C7 

17 

Cey/an 

43.3 

38,2 

Assam 

17 

22 

Vie  tnam 

28.1 

3  8.2 

Mala/s/e 

2f;7 

8.5 

Sumatra 

46 

24.4 

Java 

66-  * 

40.5 

Philippines 

-  50  8 

36,6 

Chine 

20 

33 

Japon 

18 

25  I 

-  [ 

- 

4lu,d“  aOinites  inyologijjues.  en  relevant  pour  chacune 

. . .  d“altitodK'rfe(  eS  *■*"  4  ces  rdS‘°ns  et  aux  deux 

x  ‘  tl|de  vietnannennes  que  nous  envisageons  (Fig  31) 
les  "ld  ™mn,enrerons  par  constaler  que  I’allinite  de  ces  norules  'avec 
-I-  '^austrato-po.yuesiennesreste  peu  importante.  Les  Mousses 
mu a<inamitique  possedent,  cependant,  une  parente  plus 
\i!,  i  CC  ces  n°res  clue  les  Muscinees  tonkinoises. 

^  elasserons  les  aulres  regions  ou  pays  en  trois  groupes  : 

in  u  lll"  reg,TS  rya,!‘  des  amnit“  avec  le  Nord  et  le  Sud. 
;S,ons  ayant  plus  d  ailinites  avec  le  Nord  qu'avec  le  Sud 
,l'Kl,ras  ay a plus  d’affinites  avec  le  Sud  qu’avec  le  Nord. 


Source :  MNHN,  Paris 


,«  Iiule,  hiinalayeennes  possede.lt  one  affinity  egale  pour  le  Nord 
Vietaam  Id  pour  le  Sud  annamitique.  Leur  communaute  llonstiquc 

avec  L  deux  llorules  vietnamiennes  «L  equivaleute,  bien  que  tres  inie- 
rieure  mx  valeurs  trouvbcs  pour  les  Indes  himalayeenoes. 

b)  La  lisle  des  regions  de  la  seeonde  categorie  coruprend  1  Assam, 

Mousses  JSiMises  se  rapprochent  plus  des  bryoilores  chmoises 

q^^1oJcSSrenee  I.oristique  enlre  la  CMn. >* 
et  l’exlstence  d'une  Hole  oceaniqoe,  dispersed  sur  la  facade  mantim 
de  l'Asie  orientale  el  allant  bien  plus  lorn  vers  le  Slid  que  la  bryoilm 
specifi quement  cbinoise  (courant  nippo-formosan). 

r)  La  Horn  bryologique  du  Sod  annamitique  possede  u„  degie  i 
parenle  plus  rnarqud  avec  les  regions  su.vanles  l.iylan,  Indonesle 
occidentale  (Malaisie,  .lava.  Sumatra,  Philippines). 

Fn  conclusion,  le  Slid  imlocbinois  semble  posseder  line  richesse  Holis¬ 
tic  u"  up  “cure  a  cello  des  massifs  septenlrionaux.  Les  espeees  communes 
a„\  deux  kdons  represented  28  %  de  la  Horn  clans  le  Sud  contre  .18  „ 
dans  le  Nord.  , 

Cenendant  le  Nord  Vietnam  conslitue  une  zone  de  caiTefour,  de  ch,  - 
oleic  •  rarrefour  cor  11  existe  uo  equilibre  enlre  les  induences  septenlr  ic 
nales  (Chine  .lapon.  indes  himalayeennes)  et  les  inlluenccs  ineridion.it  s 
V,!do,i|(sh'Mul!,isie.  Ceylaul :  charnidre  ear  le  Tonkin  appar  lent  a 
a  Haute  lnduehine.  legion  oil  s'articulenl  les  dorsales  Ouest-Est  hiio.i- 
laveennes  el  I'oxe  Nord-lvsl-Siid-l  luest.  du  Yunnan  a  la  C.oree,  qu:  sepal c 
li,  regions  basses  de  la  Chine  des  plateaux  d'nltilude  de  l  Ouest  clnnois. 

Nous  nous  contenle eons  de  quelques  indications  a  propns  de  la  repm- 
tition  des  espeees  el  des  genres  a  travers  I  Asie  du  Sud-Lst. 

IIoMKAlvx  el  Ando  (1964)  out  donne  plusieurs  exemples  de  ces  dislu- 

^D'apres  leurs  carles,  ces  auteurs  paraissent  distinguer  trois  types  de 
distribution. 

in  Une  distribution  allant  de  l’lnde  lemurienne  (Inde du  Sud  el  Ceylan 
a  la  Coree  et  an  Japan,  en  passant  par  Formose  et  le  Nord  Vietnam  qu 
constituent  la  limite  meridionale  de  cette  aire.  Pogonatum  infh.iu 
(Lindb.)  Par.  represen  Le  une  esp^ce  de  ce  groupe. 

2“  Distribution  avec  les  memes  limites  occidentals  la  limi  • 
nassant  alors  par  les  Philippines  et  le  massif  Sud  annamitique  ;  le  cud  a 
III-  disnersioii  tics  espeees  sc  situant  dans  la  region  lumalayeenne-assa 
mienne.  Nous  prendrons  comme  excmple  de  cette  distribution  Brat  r 
Ihecium  Buchartani  (Hook.)  Jaeg.  . 

•"  le  troisieme  type  de  distribution  reste  bien  plus  classique. 

1  unite  rmiridionale  se  shine  sur  les  lies  dc  la  Sonde  el  attaint  la  M* 
Gurnee.  Brachymenium  nepalense  (llook.)  apparUent  a  tc  groui  • 
Sigoalons  encore  que  cerlaines  espeees  signalees  dans  cel  article  n'dtaia 
counties  que  de  Clime.  Mais  on  admel,  d  une  laron  gene-rale,  que  la  pro 
botanique  chinoise  s'etend  jusqu’au  col  des  Nuages,  an  Sud  de  1 
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P.  TIXIF.H 


Nous  revenons  s„r  la  distribution  des  genres  Fwrielfo  et  Ortlwmmopsh 
(Fie-  :l2>-  .  ,fc  ...  aire  dc  distribution  allant  du  Sikkim 

anx'pSetael  oZnLp.it  e„  diliere  par  so  roiiTe  glabre  et  sa  seta 
pins  court*.  nmJS  paVon!  expUqOe,  sur  ulie 

(,e  deinlei  ««'•'  a  acluelle  on  connait  ii  espitces  :  0.  jopom-o 

be  japonaise.  A  1 1 “S,e's  cl  do  No„vclle-C, oii.ee,  0.  dim- 

tbfSte  pirn  Noutum,  de fLe.le-Guinde  et  Vespece  MM. 
0.  Prtdotu.  evidemment  des  schemas  proposes 

4  rtir  i ces  r“oites  fragn’"'' 

taires.  il  n'est  guere  c^ortant  „ue  tcois 

*  ,  '  caracteristipuc  de  la  zone  asinticpie  temperee  maritime. 

BlSST  sentemen! 

dans  le  Japon  du  Sud. 


En  fin  de  ce  memoire,  nous  devons  indiqiu 
men  Is  de  R.  Henry  nous  avait  (He  signalee 
R.  Gaume. 


er  que  l’existence  des  docu- 
par  notre  regrelte  confrere 


dont  il  etait  detenteur. 

Enlin  nous  exprimoas  notre  reconnaissance  a  lime  $■  Jovet-Asi 
qui  nous  a  encourage  et  guide  dans  ce  travail  de  mise  an  point. 


BlBUOORAPHlK 

,  .  (;,rcgpv  (II.).  —  Les  cliniats  biologiques  et  lew' 

1957.  Back 01  '•>  (1  -)  '•  ;.  ,  yvi  n°  3.55  t>.  193-2201. 

classification  (  Gw.  LXV,  n  '  '  ,  ,,  .  (lf  ciam 

n  v  (V  ||  \  Further  contributions  to  the  Moss  flora  of 
19Jn.  d’.\k  -  -s,.  '  ‘  y„l.  Hist.  Sup-pi.,  10.  |).  1-30). 

,93,.  D,S  ,s.  it-).  i"  Bomb“J 

linn  39r1™'  a***-"""  <*"•  *** 

p.  293-295). 


Source :  MNHN,  Paris 
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article) 


1928.  Henry  (R.).  —  Mousses  de  1’Extreme-Orient  (Tonkin,  Cochinchine 
Y  unnan)  (Re v.  Bryol.,  I,  n°  1,  p.  41-48). 

Ho*,IK^WA,  (\':>  et  An'i>0  (**•).  -  Contribution  to  the  moss  flora  of 
I  Iiailand  (Mature  and  Life  in  Southern  Asia,  III.  p.  1-44). 

"i.-,9.  J civet- Ast  (S.)  et  Tixier  (!>.).  Mousses  reooltees  an  Vietnam,  dans 
a  province  de  Tuyen-Duc  (Monts  Lang-Bian  et  environs  de  Dalat) 
(Rev.  Bryol.  Liehenol.,  XXVIII,  p.  300-307). 

Jovet-Ast  (S.)  et  Tixier  (I1.).  -  Mousses  recoltces  au  Vietnam 
{Her.  Bryol.  Liehenol,  XXIX,  p.  173-180). 

X",u-,.,n  (A.)  Mosses  of  .Ml.  Sarawaket,  New  Guinea  (Journ.  Hall. 
Bot.  Lab.,  X,  p.  1-23). 

Iiml-  Pegl:y  <ch-  p0-  -  Precis  de  Climatologie  ;  347  pp„  97  fig.,  3  kors-textes. 

'  Tl^r  x'xxi  InV|ST>deS  M°U88eS  lDllochinoise«  (Rev-  Bryol.  Liche- 

'  Timer  (P  ).  -  Bryophytes  du  Vietnam.  Premises  lAcoltes  dans  le 
massif  de  Bach-Ma  (Rev.  Bryol.  Liehenol.  XXXI.  p.  190-203). 

'  Zanticx  (B.  ii.).  —  Trachypodaceae.  A  critical  revision  ( Blumea ,  9 
p.  477-575).  ’ 


Source :  MNHN,  Paris 
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Notulae  hepaticologicae  XIV 
Zwei  weitere  Neesioscyphus-Arten 

von  Riclef  Grolle  (1) 


Summary.  — 

tion  and  drawings.  Key  to  all  known  A eesioscypnu 


Neesioscliphus  bicuspiialus  (Steph.)  Gro„  nov.  comb.  (Abb.  1), 
BaSonym  i  IsotacMs  bicmpidata  Stoph.  ib  Urban,  Symbol.  Ant, 11. 

2  Pta'diMsch,  bleichgrun.  etwa  2  cm  lang,  etwa  2  mmbreit  in  Rase" 
a„l  Erie  kriechend.  an  der  Spitze  meist  autgerichtet  Stengel  gerade, 
blcich  zuweilen  ±  braunlicK,  Rindenzellen  sehr  dunmvandig,  gn  a 
i.i  Kf-onniiuh  uo-’55  x  125-150  u,  Kutikula  dicht  und  bin 
k^H^ft^Stenneluuerschnitt  etwa  9-10  Zellen  hoch,  alle  Zellcn  Sfc-lir 
d  Ibinwan dig  auch  die  Aussenwande  der  Rindenzellen,  welche  einachicblig 
rit  ±  gebSuri  >md  deutlich  Kleiner  ala  die  Harkzellen  smd  Rhlzo, 
rcichlich  vorhanden.  farbloa  Oder  ±  roUlch,  in  Bundeln  ana  der  B.nde 
immittelbar  hasiskon  der  Ampbigastnen  entatehend.  Verzweigungen 
ziemlto  spaS fast  nur  vental-interkalar,  aehr  selten  term.an 
vom  Frulian fn-Typ,  Stolonen  sparlich  vorhanden,  ventral-mterk 
no  a  der  Amphigaatrienachael  entstehend,  mil  3  gleichen  Reihen  s  a 
reduzierter  Blattchen  beaetzt,  welche  tiel  in  2  Lappen  MW 
ohne  Blattilaehe  und  etwa  von  Stengelbrelte  smd sow.e  an  W 
Basis  ein  Rhizoidenbundel  aufwelsen.  Blatter  z, eml, eh  stark  sthrig 

Fncle'gebogener  Ltoie  seitfeh  bis  ±  schwacl, 

dorsalwarls  erhoben  abstehend,  Lamina  ziemlich  Bach,  leicht  konk, 
(von  dorsal  geaehen),  1m  Umris,  ±  achwaeh  e.fornng  knrz  rechte  ■ 
1,6  bis  1/1  zweilappig.  sehr  selten  und  gelegentlich  auch  dreilap  1% 
die  Bucht  stumpfwinklig  bis  halbmondforrmg  ausgerandet,  Lappen 

1 1 ,  riip  SnoKiellc  Botanik,  Jena,  AUemagne-DDB. 


Source .  MNHN,  Paris 
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tumpf  dreieckiger  Form,  scharf  zugespitzt,  der  dorsale  Lappen  meist 
<  t was  grosser.  \'entralrand  etwas  starker  gebogen,  in  der  Mitte  zuweilen 
mil  einem  Zahnchen,  Dorsalrand  schwach  gebogen,  kaum  herablaufend. 
Zeilen  bleich,  sehr  diinnwandig,  vollstandig  ohne  Eckverdickungen, 
n  den  Blattlappen  35— -10  x  35-30  p,  in  der  oberen  Blattmitte  30-35  x 
0-75  p,  an  der  Basis  bis  100  p  verlangert.  Kutikula  fein  und  dicht  papil- 

■  is  bis  gestrichelt.  Amphigastrien  frei,  bogig  inseriert,  etwas  abstehend, 
oppelt  so  breit  wie  der  Stengel,  etwa  so  breit  wie  lang,  an  der  Basis 
ifdrmig  bis  konisch  verengt,  Bucht  spitzwinklig,  am  Grande  abgeran- 

i.  Lappen  ±  breit  lanzettlich,  schlank  und  scharf  zugespitzt,  gerade 
orgestreckt  oder  meist  zueinander  gebogen  und  ineinander  verschrankt, 
i'l  l rander  beiderseits  mil  1-2,  selten  3  Zahnen  bzw.  Dornen.  Androzien 
! 1  ■  i  j n i n a  1 ,  sehr  langahrig,  bis  10  paarig.  Hii  11  blatter  den  Stengelblat- 

ru  gleich  gross  und  weitgehend  gleichgestaltct,  ohne  Lobulus  oder 
"  h  llur  Papillen  am  Dorsalrand,  schwach  sackig,  aber  aulTallig  abwei- 

■  hend  inseriert  (nur  Ventralteil  schriig  unterschlachtig,  Dorsalteil  quer) 
111,1  111  der  Blatthaltung,  welche  langsrinnig  und  sparrig  seitlich  fast 
'  aagerecht  abstehend  ist,  so  dass  das  Androzium  ein  ilach  distich  ahren- 

rniiges  Aussehen  erhalten  kann.  Antheridien  zu  2(-3),  Stiel  zweizell- 
'  ‘big,  Wandzellen  subisodiametrisch,  obere  schwach  mamillos.  Amphi- 
irien  der  Androzien  den  Stengelamphigastrien  gleichgestaltet.  0 
'  !|l/n  terminal  an  Hauptsprossen,  zuweilen  innoviert,  leicht  geknickt 
Igerichtet,  an  der  Basis  etwas  verdickt  und  bulbos,  mit  2-3  zunehmend 
ok  vergrosserten  und  verlangerten  Hullblattern.  lnnerste  Hull- 
hitter  vollstandig  frei,  das  innerste  Hiillamphigastrium  gleichgross, 
h  trei.  Innerste  Hiillblatter  und  -amphigastrium  etwa  dreimal  s(> 
wie  breit  und  dornig-lappig  be  well  it.  Perianth  die  Hiillblatter 
M  tiberragend,  schwach  konisch  lang  zylindrisch  mit  3  abgerundeten 
r!k‘n  hvpogoniapthen  Kanten,  Wand  in  den  unteren  3/1  zwei-  bis 
izellschichtig,  nur  im  obersten  1/4  einzellschichtig,  .Mundung  mit 
arts  gebogenen  kurzen  Ljippchen,  die  dureh  blasigzellige  Zahne 
'  hit  sind,  auf  der  Perianthinnenseite  3  ±  deutliche  llugelartige 
'  wachsungsleisten  mit  Zahnung  wie  die  Perianthlappchen.  Kalyptra 
-  Mreckt  keulenfdrmig,  dunnwandig,  nur  am  Grande  mit  unbefruchtet 
uhcbenen  Archegonien  besetzt.  Seta  im  Querschnitt  aus  etwa  30  klei- 
a  1  n  Innenzellen  und  10  deutlich  grosseren  Rindenzellen  bestehend. 

I  "'logon  rolbraun,  geslreckt  oval,  Wand  etwa  35  p  dick,  dreischiehtig. 

'I'pen  stark  gedreht,  3-3,5  Klappen  iibereinander.  Asexuelle  Vermeii- 
""‘g  nicht  bekannt. 

olersuchtes  yiaterial  :  1 .  (iuadeloiipe,  leg.  Herminieh  ;  G  (Nr.  011097), 
l1  (l.ectolyp.  nov.)  von  Isotachis  bicuspidata  Steph.  2.  Puerto  Itieo. 

II  ia  de  Luquillo,  El  Yunque,  leg.  Biebi.  1903  Nr.  d  ;  .IE. 

'  ci  hreitung  :  Guadeloupe  (!),  Martinique  (nach  Stephani  1901),  Puerto 
iueo  (nov.). 

,  .  lln  nachstehenden  Bestimmungsschliissel  angefuhrten  Merkmale 
r  Nlen  eine  leichte  Unterscheidung  des  A*,  bicuspidatus  von  den  ubri- 
g"i  \ cesioscy phua- Arten. 

.,,'V  bii'uspidatu.s  ist  geradezu  das  'missing  link'  zu  der  vom  Verfasser 
V')  verfochtenen  These,  dass  Xeesioscyphus  in  die  Verwandtschaft 

III  imacliii i  gehore. 


Source :  MNHN,  Paris 


Source :  MNHN,  Paris 


Die  beiden  Gatttingen  unterscheiden  sich  : 


Neesioscyphus 

il'es  Perianth  wohl  entwickelt, 
nindestens  von  doppelLer  Spo- 
rogonlange. 

rigynium  vom  Isofachis-Tya 
fehlt. 

1 1  (insertion  sehrjig  unter- 
sehlachlig. 


Isolachis 

Beifes  Perianth  stark  reduziert 
zu  einem  Kronchen  von  nicht 
einmal  Sporogonlange. 

Schwach  koniseiies  langes  Peri- 
gynium  vom  Isolachis- Typ 
vorhauden. 

Blattinserlion  quer  bis  schwach 
oberschlachtig. 


!  >:mnch  gehort  ‘ Isolachis '  biaispidata  Steph.  eindeutig  zu  Neesioseu- 
-  Sic  wurde  bereits  von  Hatcher  (1961)  zu  den  Isotachi. s-F.xclu- 
m  gestellt.  Aber  das  Perianth  von  A\  biruspidalus  ist  nur  im  obersten 
V1  ei  einzPllschichtig.  sonst  zwei-bis  dreizellscliichtig.  Damit  weist  das 
uiiilh  -  ein  Organ  von  Blattnatur  —  Ziige  von  Stengelartigkeit  auf. 

1  inbildung  des  Perianthes  in  ein  Perigyniuin  —  ein  Organ  von  Slen- 
!lia,ur  ist  gewissermassen  in  der  Mitte  der  ‘Verstengelung'  slehen 
ia  ben.  Die  Biattnalur  des  9  Hiillorgans  bei  .V.  biruspidalus  und 
. 1  fhe  Berechligung,  es  Perianth  zu  nennen,  ergibt  sich  aus  (1.) 

!"Uig  gleitenden  Dbergang  von  eindeutig  perianthartigem  Teil 
"zellschichtig.  am  Hande  dornig  gezahnt)  zum  mehrzellschichtigen 
"i  den  unteren  3  Vierteln  und  (2.)  den  lliigelartigen  Verwachsungs- 
n  auf  der  Innenscite  des  Perianthes. 

1,10  ili'dlc  von  A',  biruspidalus  ist  gegenfiber  andren  Xeesioscyphus- 
0  starker,  gegenuber  Isolachis  weniger  abgeleitet. 
mi  Xresioscyphus  ullionii  (Steph.)  Gro.  nov.  comb.  [Basionym  : 

" "llwn"  SLePh-.  Spec.  Hep.  <>:  .,50  (1922)]  sab  ich  lediglich 
ae  Stengel  der  Origmalprobe  (Ekuador,  saxa  secus  rivum  ‘S.  Jose', 

1  m.  \  .  Bomboiza,  leg.  Aluoni  1910  Nr.  226  :  G),  so  dass  von  mir 
' :  1  ’csehreibung,  die  fiber  Stephanis  (1922)  wesentlich  hinausgegangen 

•  mcht  angefertigt  werden  konnte.  Da  aber  eines  der  Pflanzchen 
"II  entwickeltes  Perianth  sogar  mit  reifem  Sporogon  -  aufwies, 

1  . .  f,u'  A  ccsiosa/p/n/.s-Zugehdrigkei l  festgestellt  werden. 


Scm.iisSEL  mil!  .V eesi osajph us- Art i: x 

1  'nzoide  intensiv  purpurviolett.  Amphigastrien  2-3  mal  so  breit 
der  Stengel,  nur  sehr  kurz  (1/8-1/10  lief)  zweilappig.  Blatter 
,  ■  ..  an  der  Spilzc  meist  se,lv  uiiregelmassig  1-5  zahnelig. 

>  iH/ellen  der  oberen  Blattmitte  13-18  x  20-2-1  p,  die  Wande  rings 

■ii'  verdickt,  ohne  Eckverdickungen.  Neuseeland . 

in-  .  .  ,  A’,  phoenicorhizus  Gi 

■nizoide  farblos,  seltener  teilweise  ±  rotlich  violelt.  Amphiga- 
I,,  s'nninlcr  a  Is  der  Stengel  bis  doppelt  so  breit,  mindestens 
/nr  MOle  zweigeteill.  Blatter  zumindest  sehr  kurz  zweilappig 
-1/  lief),  die  Blattspi tze  sonst  ganzrandig.  Blattzellcn  der 

"i  ren  Blattmilte  20-35  x  30-15  p.  Neotropis  . . 

-  "rsaler  BlaLllappen  kleiner  als  der  Ventrallappen.  Beide  Blatt- 
‘  l’Pen  ‘  abgerundet.  Amphigastrien  etwa  slengelbreit . 
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3.  Amphigastrien  beiderseits  mit  1-3  Dornen,  der  oberste  von 
ihnen  am  Amphigastrienzipfel,  bis  iiber  die  Mitte  zweigeteilt. 
Blattzellen  mit  Intermediaren  und  Eckverdickungen.  Brasi- 
lien,  Minas  Geracs . N-  hornophyllus  (Nees)  Gro. 

Amphigastrien  beiderseits  mit  1,  sehr  selten  2  Zahnen  .  •  •  4. 

4  pflanze  meist  rotlich  uberlaufen.  Amphigastrien  grosser  als 
'  bei  der  folg.,  meist  etwa  bis  1  /2  geteilt.  Blattzellen  dick- 
wandig,  mit  starken  Eckverdickungen  und  im  basalen 
Blatteil  auch  mit  intermediaren  Verdickungen.-  Obere 
Halfte  der  Antheridien  nicht  mamillos.  Hullamphigastrium 
riesig,  fast  gleichgross  wie  die  Hiillseitenblatter.  Perianth 
in  den  Hiillblattern  verborgen,  Perianthmundung  mit  kurzen 

Zilien.  Sporogonwand  3-4  schichtig.  SO-Brasilien . 

N.  carneus  (Nees)  Gro. 


4  Pflanze  meist  bleichgriin.  Amphigastrien  klein,  tiefer  als 
1/2  geteilt.  Blattzellen  dunnwandig,  seltener  rings  etwas 
verdickt,  ohne  oder  fast  ohne  Eckverdickungen.  Obere 
Half Le  der  Antheridien  mit  stark  mamillos  vorgewolbten 
Zellen.  Hullamphigastrium  winzig,  kaum  grosser  als  die 
Stengelamphigastrien.  Perianth  doppelt  so  lang  wie  die 
Hiillblatter,  Perianthmiindung  lang  dornig.  Sporogonwand 

2  schichtig.  SO-Brasilien,  Peru,  Bolivien . ■  •  • 

N.  argillaceus  (Nees)  Gro. 

2  Dorsaler  Blattlappen  grosser  als  der  Ventrallappen.  Beide 
Blattlappen  ±  zugespitzt.  Amphigastrien  doppelt  so  breit  wie 
der  Stengel.  Blattzellen  dunnwandig,  ohne  Eckverdickungen  .  .  >. 

5.  Amphigastrien  beiderseits  nur  mit  einem  kleinen  Ziihn- 
clien.  Perianthmundung  gewimpert-gezahnt.  Ekuador.  . 

iV.  allionii  (Steph.)  Gro. 

5.  Amphigastrien  beiderseits  mit  1  kriiftigen  fast  lappigem 
Horn.  Perianthmundung  mit  blasigzelligen  kurzen  Zahnen 
bewehrt.  Antillen . N.  bicuspidntus  (Steph.)  Gro. 


Auch  I sotachis  Mans  Steph.  1909.  diirfte  nach  der  sehr  sparhchen 
Probe  vom  Original  (Bolivien,  Mapiri,  leg.  Bang  1892  Nr.  1311  ; 
die  mir  allein  zuganglich  war,  sicher  zu  NeesioscypMiS  gehoren.  Waiu- 
scheinlich  is!  /.  Mans  Steph.  als  Synonym  zu  N.  argillaceus  (Nees)  Gto. 
zu  stellen. 


Schrjft 


1904 'a.  —  Neesioscijphus  •  eine  iieue  Lebeimoosgattung  mit 
Sporogonklappen  (Osterr.  Rot.  ZeUsehr.,  Ill,  19-36). 

Miscellanea  hepaticologica  1-10  ( Osterr .  Rot.  ZeUsehr.,  W> 


Groi.le  (I 
gedrehte 
—  1964/b. 

474-478) 

Hatcher  (R.  E.).  1960/1901.  —  A  m< 

(Nova  Hcdwigia  2/3)  (als  Sonderd 
Steph  an  i  (F.).  1898-1924.  Species  Hepaticam 


,n.  iph  of  the  ge 
•k  Seite  1-71). 


s  J sotachis  (Hepatic 
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Eine  neue  Lebermoosgattung  (Lophoziaceae) 
aus  Nepal 

von  Riclef  Grolle  (1) 


'!,'n'A!,rY-  —  Description  of  a  new  genus  of  leafy  Hepaticae  —  Gerhilrliella 

V  "  ,1  ny  av  Tgle  TTu  G-  ro*sne™™  Grolle  Sp.  from 

I  I--  000  m).  Gerlnldiella  belongs  to  the  Lophoziaceae  and  is  regarded 
;  '  ?  lfPho*M  ^icremila  (Schmnl.)  Durn.  and  Sphenolobus  hcllerianus 

f  IS  a  V6ry  reduC6d  8eta  ‘■“listing  of  6-7  external 


ir erhildiella  (2)  Grolle,  nov.  gen.  Lophoziacearum. 

Plantae  paroicae,  minutissimae  ( ad  1,5  mmlongae),  repenles,  terricolac 
: Folla  leinler  succubalim  vel  subtrdnsverse  inserta,  ad  2/5  bilobata 
Inangulatis,  sinu  mbrecto.  CeUulae  foliorum  10-16  u,  panel i bus 
“f™'»  «**.  Amphigmlria  desiml velmdi- 
m “•  A**™**  dngulana  (i,d  him),  pedicelb  micellutariserialo. 
"<•«  nmfemfa.  ±  crenulata-denticulata,  „ mphigtatrh  inuolucrali 
\ "  •f  «»«  ronnato.  Perianthia  omto-cylindrica,  Imissimt 

r  "T T'a-.  ai  med,um  bistmtoa,  ore  crenulalo-denticulalo.  Areheqoma 
;;  7V'“  *""*  Irmsnersali  e  6-7,  rare  8  erf/nffs  eriemis  maicribiu 

„  hnelbZl  !  ‘Uhs  m  ™  minorities.  Sporogonia  subgloboso-ooata. 

“■  I0‘12  *  rrass,s-  Cropnjafio  ne9efa/;M 
i.  G.  losMictmna  (2)  Gro«e,  spTC.  Oftifl-e  laleinische 

jnose  mage  als  descriptio  generico-specifica  dtenen. 

ivnllST?'-/^8  !Spr0SSe  “*  V  mra  lonS>'  «•  am  Licht  zuge- 
■I„l  r  , I*'11  ;nt™slv  violettrot  iiberlaufen,  in  dichten  llachen  Rasen 

.  ■■  k"“he>ld-  Stengel  mederliegend,  geradc,  die  Dorsalseite  ± 

hr  ,  ^  :  d'e  Ventrals"t'  mast  farblos  mid  mit  zahlreichen 

„  S  2"s‘rfnt  angeordneten  dicken  Rhizoiden.  Rhizoide  ott  mit 
rii,  ‘T  ™  Innern.  Rindenzellen  nicht  Oder  kaum  ver- 

.  8-  Stengelquerschnitt  ails  aimahemd  gleich- 

h'l  ir  nil1  a  Ze  I™  '■olaltrot.  Verzweigung  sparlich,  stets  lateral-inter- 
aieli  ,  .B  altfSL  Matter  ±  intensiv  violeltrot  iiberlaufen. 

ena  bis  entfernt  stehend,  rundlich  eifdrmig,  mit  breiler  Basis 


Source :  MNHN,  Paris 


■dnmeh  untersclilachtig,  fast  gerade  inseriert,  ca.  0,2  mm  lang,  ca. 
•)/,j  lief  zweilappig,  Bucht  abgerundet  recht-  bis  spitzwmkhg.  happen 
dreieckie,  sehwach  spitz,  Blattlamina  -  hohl  (von  dorsal  gesehen).  Bander 
ganzrandig,  nicht  herablaufend.  Blattzellen  oft  quadratisch  und  recht- 
eckio,  etwas  reihig  angeordnet,  ziendich  gleiehartig  im  ganzen  Blatr, 
mil  meist  rotvioletten,  diinnen  bis  selten  schwach  verdickten  Wanden, 
0hne  die  geringsten  Eckverdickungen,  Kutikula  glatt.  Amphigastrien 
fehlen  an  sterilen  Sprossen  odor  sind  winzige  lanzettliche  Gebilde.  - 
5  Gamctangienstande  terminal  an  kriechenden  I  lauptsprossen,  die  an 
iluer  Spitze  knollig  ±  anschwellen,  sich  ±  geknickt  vom  Substrat 
erheben  und  nicht  innoviert  ever  den.  j  Hiillblatter  meist  in  nur  -  Paaieri. 
ohne  Lobuliis.  Antheridien  zu  1  (-2),  Sliel  einzellreihig.  Wand  aus  subiso- 
dianictrischen  Zellen.  Involukrallilatter  jung  sich  fiber  die  Penanthaniagi 
zusammenneigend.  kurz  zweilappig.  Band  rings  krenuliert  gezahnell. 
\n  voll  enlwickellen  Perianthien  die  Involukrallilatter  etwas  nut  empor- 
gehoben,  am  Rande  ±  ausgebleicht  und  zerschlissen,  dadurch  eine  falsche 
krenulierte  Zahnung  aufweisend,  kfirzer  und  stumpier  zweilappig. 
etwa  doppclt  so  king  wie  Stengelblatter.  Involukralamphigastnun, 
sehr  gross,  den  lnvolukralblattern  gleichlang,  aber  schinaler,  einseilig 
oder  beidseitig  mit  ihnen  hoch  verwachsen.  Perianthien  ±  violettrnt 
iiberlaufen,  aufgerichlet,  0,0-0,75  mm  king,  eizylindrisch,  in  der  oberen 
Hfilfte  schwach  vierfaltig,  wenigsteus  his  zur  Mitte  zweischichlig.  Zellen 
ties  Perianthes  kurz  rechteckig  his  fast  quadratisch,  oil  ±  reihig  angeord¬ 
net,  nur  unmittelbar  an  der  Mundung  verlSngCrt  rechteckig.  Mundung 
wenig  verengt.  kaum  lappig,  Miindungszellen  ;n  voll  entwickeltcu 
Perianthien  meist  zerstort,  an  Perianthanlagen  zvlindrisch,  fingei- 
forinig  vorspringend,  dadurch  die  Mundung  dicht  krenuliert  gezahnell. 
Archegonicn  zu  :>-l.  Kalyptra  dunnwandig,  an  ihrem  Grunde  mil  den 
sterilen  Archegonicn  besetzt  Oder  umgeben.  Sporophyt  mit  ruben- 
fdrmigem  Sporogonfuss,  dessen  1  Iaustorialkragen  sehr  kurz  ist.  Sela 
kurz,  die  Perianthmfindung  hiichstens  um  1  Kapsellange  uberragem.. 
Querschnitl  mit  (i-7,  selten  8  grossen  Aussenzellen  und  il,  selten  2  etwas 
kleineren  Innenzellen.  Kapsel  trocken  fast  kugelig,  fcucht  rundhch 
eiffirmig.  Klappen  gerade,  85-90  ■  .">110  p,  zweischichlig,  ca.  10-12  p 
dick.  Aussenschicht  mit  zahlreichen  kraftigen  dunkcl-rolbrauncn  1-fo'- 
migen  Vcrdickungsleisten.  Innenschicht  mit  zahlreichen  diinnen  hell- 
rotbraunen  Yerdickungsleisten,  oben  nur  1-formigen,  zur  Klappenbasis 
bin  zunehmend  aucli  U-formigen,  ganz  unten  uberwiegend  t-fdrmigcn. 
Die  Sporogonbasis  fiber  dem  Setaansatz  ist  ebenfalls  mil  U-  (und  I-) 
formigen  VerdickungsleisLen  versehen>  Elaleren  zweisprrig,  rotbraun. 
8-12  [a  dick.  Sporen  fein  punktiert,  rotbraun.  12  p.  Vegetative 
Verbreilungsorgane  nicht  bekannt. 

UntersuchLes  Material  :  1.  Nepal,  Mahalangur  Himal.  Khumbu. 
Moranen  und  Gneisboden  bei  Lobuche,  5  000-5  100  m,  leg.  Poblt  196- 
Nr.  1187  (Typus  in  lib  M  :  Isotypus  in  lib  JE) :  1196  (Paratypus  in  hb  M) : 
H99  p.p.  (Paratypus  in  hb  .IE). 

Gerhitdidla  ist  eine  isolierte  Sippe,  deren  Kigenheiten  zum  Teil  aber 
mit  ihrer  Winzigkeit  in  Zusammenhang  stehen  durflen.  Von  alien  tibrigeii 
Lophoziaceen-Gattungen  ist  sie  verscliieden  durch  (1.)  nur  .’>-1  Arche- 
gonien.  (2.)  nur  10-12  p  dicke  Sporogonwand  und  (.5.)  vor  a llem  das 


Source .  MNHN,  Paris 


••'■■  '‘"■Urlla  mvwrlamt  Droll...  —  a,  sterile*  Stengelstttck  fife,  b. 

11  "lli  d<>x  :  V,  Hik-Iz  an  dw  Blntlluppeiibasis  60l>x  :  .1.  BlaU.r 
l"  i  s,,li  i  li  1 1  250x  ;  f.  KlnzaUen  ~  — 

^••iistond  mit  Periauthanlagt  . 

' :  '•  l-angsschnltt.  (lurch  die  IViinnthli 
’I  "i(h)  Iltiix  ;  k.Perianlhqucrschiiitt  oberb 
.  aiLsgcbr.it. .ler  InVOlukralbli 


Z"ll,.n  25 

250x  :  Sporogonaussenwand  251  _  . 

si  «1.  -Seta  mil  Kapsel  55x.  AUc  nach  Typuspflanzoii  (H87). 


i  fuss  ( |y 


.Striigclstiick  mit 
Hifix  :  e,  Slengel- 
jungen  Garaotan- 
d  I’eriaiithanlagi. 

Kalyptra.  I’ 
rianthmilndur  gs- 
Pcrianthes  8Hx ; 
s-laquerschnittc 
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Setaquerschnittsbild.  Wahrend  das  ausserste  bisher  Bekannte  an  Seta- 
reduktion  8  bei  Lophoziaceae  Aussenzellen  und  1  Innenzellen  war,  hat 
Gerhildiella  normalerweise  t>-7,  nur  ausnahmsweise  auch  8  Aussenzellen 
und  3,  zuweilen  sogar  nur  2  Innenzellen. 

Als  nachste  Verwandte  sehe  ich  Laphozin  (Subg.  Isnpachcs)  bicrcnuta 
(Schmid.)  Hum.  und  Sphenolobus  (Subg.  Croasumlyx)  hellerianus  (Nees) 
Steph.  an.  Von  diesen  isl  Gerhildiellu  verschieden  durch  die  3  oben 
genannten  Merkmale,  ausserdem  von  /..  bicrmata  (*3)  durch  (1.)  weitaus 
geringere  Grdsse,  (2.)  viel  engeres  Zellnetz  mit  gewohnlich  sehr  dunnen 
Wanden,  (3.)  violettrote  Wandfiirbung,  (4.)  krenulierte,  kaum  gelappte. 
kaum  gefaltene  Perianthmllndung.  (5.)  leicht  knollige  Anschwellung 
unterm  Perianth  und  dessen  Zweischichtigkeit  bis  zur  Mitte,  (6.)  Fehlen 
von  Brulkorpern  ;  von  S.  hellerianus  durch  (1.)  Parozie,  (2.)  krenulierte, 
kaum  gelappte,  kaum  gefaltene  Perianthmiindung,  (3.)  engeres  Zell- 
netz  mit  gewohnlich  sehr  dunnen  Wanden  und  ohne  die  geringsten  Eckver- 
dickungen.  ( 1.)  violettrote  Wandfarbung,  (5.)  leicht  knollige  Anschwel¬ 
lung  unterm  Perianth  und  dessen  Zweischichtigkeit  bis  zur  Mitte,  (6.) 
Fehlen  von  Brulkorpern,  (7.)  etwas  sehrage  Blattinsertion,  (8.)  Vor- 
kommen  auf  Erde. 

Gerhiliiella  ist  neben  Dclavayella  Steph.  und  Cryptocoleopsis  Ama- 
kawa  die  clritle  endemische  Gattung  der  beblatterten  Lebermoose  (Juu- 
germanniales)  im  Himalaya. 

Herrn  Prof.  J.  Poei.t,  Berlin  danke  ich  fiir  die  Freundlichkeit,  dass 
er  mir  seine  nepalesische  Leberinoosausbeute  aus  dem  .Jahre  1902,  von 
der  G.  rossneriana  ein  besonders  interessanter  VorlSufer  ist,  zur  Bearbei- 
tung  iiberliess.  Es  ist  hervorzuheben,  dass  es  zur  Heimbringung  eines 
soldi  winzigen  Pllanzchens  in  so  vorziiglichem  Zustand  des  Scharfblicks 
eines  wirklichen  Kenners  bedarf. 
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(*3)  Der 
(Juterschiei 
Anthecidiei 


di.-  Taxonr 
Wcrtigkeit 


einzellreihige  Antheridicn 
li  -/a  I..  bicrmata  zti  betracht 


n  O.  rossneriana  ist  niebt  als  tragf&biger 
ihl  K.  MeiJ.Kii  (1951)  eiiien  zwoizcllreihigcn 


Lstii-1  fill-  L.  bicrmata  augibt .  Ich  babe  jedoch  an  mehreren  Proben  frstg 
ithcridienstiet  von  I..  bicrmata  ube  wiegend  einzellreihag  ist  und  nur  z.cmiic, 
/.rlhvibig.  Ks  li.'gt  ofTcnbav  cim-  Parallele  zu  den  von  Schuster  (1058)  belm.uil 
Vcrlniltnissen  bei  L.  excise  (Dicks.)  Duiu.  vor.  Ich  zlehe  alierdings  ciltg'  gcn 
(11158)  aus  solcben  Fallen  nioht  den  Schluss,  dass  der  Autheridiensticl  (' 
,jnie  der  Lebermoose  geringwextig  I «  meaningless  »)  ware,  vielmehr  muss  Sein 
,  jawcils  gepruft  werden. 
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The  family  Metzgeriaceae  in  North  and 
South  East  Asia,  Pacific  Oceania,  Australia 
and  New  Zealand  (]) 

by  Yukinobu  Kuwahara  (2) 


:,u!UW'  p  ‘!?  previously  reported  from 

I  *  IT1  '  I  ,  ,  ,1  ’  I  :lc!lic  0ceania-  Australia  and  New  Zealand  are 

'  ,  '  "  ,on1®'  tJiaJ.al1  essential  morphological  features  of  the  Metzgeriaceae 
"  ,  6  "le  “orphology  and  the  phytogeny  of  .he  family  are Ts 

/  he  b,'  pothesis  ot  the  evolutionary  derivation  of  the  Metzgeriaceae 
‘"r  18  ,pelhaps  bon,  a  form  like  HyZ- 

I", turn,  thiough  the  reduction  ot  aerial  development  of  the  latter  and  a 


!|il ing  degeneration  of  the  rhizomat 
""o  aerial  to  prostrate. 

A  i(h  reference  to  phytogeography,  the  i 
'isiilered  to  be  in  the  Southern  Hemisphe 
Vntipodes. 

!  he  taxonomic  characteristics  of  the  faraih 
•  :"’iiici;geria  and  Austrometzgeria,  --- 
1  described  ;  and  nine  new  synon 

kHICr*  *•  . . Oniriptto  ZarnXXum. 

~  ln,,w„  species,  „„l  u.e  . . mV  diameters  ami  sel«ti.,,,dnp  “  c  dfi. 

,1,  '  h>n«nyn.s  are  as  fo  lows  :  Metzgeria  caledonica  Stepli.,  M.  howeana 
h  and  .1/.  quadrisenala  Lvans  for  .1/  derinit *»«  (Vlic^l  ,  .. 

-V-  cra°s>“'»t«ta  steph.  and  M.  watMana  Step),,  for 

v,  i,l,.  h  “  for  M-  hamata  Lmdb.  ;  M.  oceanica  Kuwait,  for  if.  pectinata 


.  — t**.*-u.  nit-  luiitu  uiiu  a 

system  which  transformed  the  habit 

origin  of  the  family  is  tentatively 
re  from  the  Oceanic  tropics  to  the 

v  are  discussed,  anil  t  wo  new  genera, 
V  species,  Metzgeria  campbelliensis 
no,cd.  A  total  of  thirty-six  species 


Introduction 

1  !»■  genus  iMftjmj  occurs  commonly  in  Ihe  North  Temperate  zone, 
,"i,i  i  "i”he  ?IMCles  I"1  tl’e  P'evious  generic  interpretation)  occur  in  Europe 
„C  A,lrr,ca-  "»•  **"  the  group  has  been  well  known,  and  easily 
m  i  ?rev!i'  mo",t*“  170  sP®c*fl*  01  ‘he  Metzgeriaceae  have 

. I  .  ,  ™  l‘h  h-mn  the  world,  most  of  which  are  distributed  in  the  Tropics 

1111  aou Uhtii  Hemisphere. 

1  he  present  study  surveys  the  Metzgeriaceae  of  Japan,  Korea,  Formosa, 

;  us  Borneo,  Mimatra,  ,hva.  New  Guinea,  Baeif.e  Oceania, 
"aha,  Tasmania.  New  Zealand  and  the  adjacent  snbantarctic  islands, 


°r  Philosophy,  in  the  Fac 
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and  dismisses  the  morphology,  phylogeny,  phylogeography,  and  taxo¬ 
nomic  ciiaracleristics  and  relationships  of  the  group. 

Some  ten  years  ago,  the  writer  commenced  the  study  of  Melzgena, 
outside  Kill-one  and  North  America,  to  provide  detailed  and  modern 
information  of  the  group.  His  studies  included  Japan  (1958)  and  I  acifn- 
Oceania  (1‘JliO).  Previous  major  contributions  to  the  Knowledge  ot  the 
Melzgeriaeeae  of  the  area  here  considered  were  made  by  SciiffWH  i" 
Ins  series  of  studies  of  South  East  Asiatic  Hepatics  (189:’.,  1898  a,  I 
I  POO  a.  ip  and  bv  Stkphani  in  his  Species  Hepaticarum  \  olumcs  1  and 
\'l  (1900.  1917).  Recently,  Hodgson  (19(>!)  has  pnblished  more  detailed 
information  on  the  Metzgeriaeeae  of  New  Zealand. 

The  principal  herbarium  material  for  the  study  was  obtained  from  the 
Stephani  I  Ierharium  of  the  Conservatoire  el  Jardin  Botaniqucs  at  Genev  i 
di).  the  New  York  Botanical  Garden  (NY)  and  the  Fallow  Herbarium 
of  Harvard  University  (FH).  Also  some  material  from  the  Herbaria  ol 
Yale  University  (YU),  Inslitut  fur  Spezielle  Botanik  at  Jena  (.IE)  and 
The  University  of  Washington  (WYl1)  was  studied. 

The  writer  wishes  to  express  his  deep  gratitude  to  Professor  William 
C.  Sikkig:  for  his  guidance,  encouragement,  and  aid  throughout  tins 
investigation  and  the  preparation  of  the  manuscript  :  also  he  acknowledges 
the  institutions  mentioned  above  for  their  loans  of  many  authentic  and 
valuable  specimens. 


Morphology 


Thallus. 

Prostrate  thalloid  habit  and  dichotomous  branching  are  the  essential 
characters  of  this  family  of  llepaticae.  The  apical  cell  has  two  cutting 
faces  through  which  regular  terminal  dichotomous  branching  is  brought 
about  bv  the  formation  in  the  new  cell  of  two  cutting  faces  at  each  side 
of  the  primary  apical  cell.  However,  some  thalli  show  rather  irregular 
branching  whereas  others  develop  conspicuous  pinnate  branching,  as 
in  Apumetzgerin.  Secondary  intercalary  brandling  frequently  occurs  ou 
the  ventral  side  of  the  midrib,  to  produce  the  adventitious  shoot,  which 
has  an  endogenous  origin,  that  is,  it  Originates  from  the  inner  cells  of 
the  midrib.  This  shoot  may  again  give  rise  to  new  adventitious  sheds  • 
more  or  less  indefinitely.  The  thallus  is  differentiated  into  a  umslra-  ! 
Lose  part  of  wing  and  the  multistralose  midrib.  The  wing  is  composed 
of  parenchymatous  cells  which  are  rarely  modified  morphologically. 

In  a  few  species  the  margin  of  the  wing  (margin  of  thallus)  is  bordered 
by  a  hand  of  clearly  smaller  cells,  which  is  the  only  characteristic  d 
differentiation  in  the  cellular  organization  of  the  wing.  The  midrib  shows 
a  differentiation  into  epidermal  cells  and  an  inner  tissue.  The  inner  cells 
are  elongated  in  the  direction  of  the  axis  and  somewhat  sclerenchymalous. 

In  cross  section,  the  large,  rectangular  epidermal  cells  and  the  smaller 
inner  cells  are  generally  easily  distinguishable. 

The  oil  bodies,  whose  occurrence  marks  one  of  the  distinctive  charac¬ 
teristics  of  I  he  l  lepaticae  in  Hie  Plant  Kingdom,  are  very  minute  m 
this  group  ;  they  are  less  than  a  few  microns  in  diameter  and  are  scat¬ 
tered  in  the  cells  of  the  thallus. 


Source :  MNHN.  Pans 
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The  gemmae  are  composed  of  unistratose  and  elongated  Hakes  of  paren¬ 
hymatous  tissue,  formed  directly  from  the  thallus  at  its  margin  or  on 
is  upper  surface.  The  cellular  organization  of  gemmae  is  quite  similar 
lhat  of  t,,e  parent  thallus.  Marginal  gemmae  often  produce  midribs 
Mule  they  are  still  attached  to  the  thallus,  and  rudimentary  hairs  are 
usually  developed  along  the  margin.  The  gemmae  of  the  Metzgeriaceae 
re  considered  to  he  unspecialized  organs  of  vegetative  reproduction. 
a  ws  (1910,  1923)  made  detailed  studies  on  the  development  of  gemmae 
Mel: gcrin.  In  short,  gemmae  are  morphologically  not  very  much  more 
1  un  extensions  of  the  thallus.  In  Metzgeria  consanguinea,  few-celled 
1  " ulaginous  gemmae  are  produced  near  the  apex  of  the  thallus. 

Hairs. 

I  he  Metzgeriaceae  lack  rhizoids,  but  develop  chlorophyllous  and 
'Mic-celled  hairs  which  serve  as  an  anchoring  organ  and  are  distributed 
Wlv  on  the  underside  and  at  the  margin  of  the  thallus.  Often  the  hairs 
branched  at  their  terminus:  they  sometimes  also  spread  out  into  a 
sk  whlch  attaches  the  plant  closely  to  the  substratum.  This  situation 
"  US  most  commonly  in  epiphvllous  and  epiphytic  plants.  The  hairs 
ess  differentiated  from  the  plant  body,  compared  with  rhizoids 
uii  li  are  not  chlorophyllous  and  are  modified  in  wall  structure  as  in 
archanlial.es.  *  *1C  hairs  of  Metzgeria  are  considered  to  be  a  later  evolved 
1  -  m,  as  will  be  discussed  in  the  section  on  Phylogeny. 

s,,xua!  branches. 

'  he  short  sexual  branches  of  the  Metzgeriaceae  arise  from  the  ventral 
1  "I  the  midrib  of  the  prostrate  thallus.  The  archcgonial  branches 
■  i  Ty  form  broadly  obovate  and  more  or  less  hairy  involucres  which 
■  "in  ex  and  emarginate  a t  the  apex.  The  archegonia  occur  in  a  cluster 
-  '""led  by  the  involucre.  In  a  few  species,  the  elongated,  oblong 
v  '"l"crcIs  deve,°P  alonS  the  midrib,  on  which  the  archegonia  are  located. 

, 1  J'sei|doperianth  is  developed  after  fertilization,  and  the  voting  sporo- 
u!'  '  js  enc,osed  within  the  calyptra,  which  is  large.  Ileshv  and  hairy. 

;;  '  idyplra  is  the  only  protective  organ  for  the  developing  sporophyte. 

•i , 1  H"  a 'Then dial  branches  are  inrolled,  thus  forming  globose  sacks. 

1  .intheridia  are  well  protected  inside  these  sacks,  which  are  more 
■ "  open  at  the  dorsal  side.  The  antheridial  branch  has  a  distinct 
lM.'  0  .lwo  ro"'s  of  cells  Lhat.  are  smaller  than  the  wing  cells  of  the 
I  giving  similar  appearance  to  the  midrib  of  the  thallus.  Hairs 
I  H(x‘ur  0,1  many  branches.  Antheridia  arise  on  the  midrib  or  the 
'.antl  arc  l)or,|e  on  a  stalk  composed  of  two  cells  in  a  row,  the  distal 
(l‘  nemg  the  shorter  one. 

■s'l»»ro|ihyte. 

ll' ■  ai'e  :'vo  fyPes  °f  seta  of  the  sporangium.  The  lirsL  occurs  in 
wllere  they  are  4  to  6  cells  in  diameter,  with  11  to  17  outer 
sd.;':  \"s  approaching  Muller’s  (1951)  type  3  and  I.  Another  type  of 
s<:®n  111  Apomelzgeria,  which  is  8-10  cells  in  diameter  and  has  25-32 
iy|H.  ,el  S’  thus  bel°nging  to  Mailer’s  (1951)  second  group  of  ‘Irregular 


Source :  MNHN,  Paris 


194  v‘  h,  wa"'4' 

.  f»„r  vnlvptl  to  the  base  :  its  wall  is  composed  of 
ThfS,i  tlSaeLga  or  the  wall  are  well  devchrped 

S  both  layers.  The  elate—  ^ if letlee. 

apex  of  l he  capsule  where  lhe>  separate  into  our  onci. 


Phylogeny 

ssFSesKs'fe 

SSsrisaa- sasfsssrasK 

Chesses 

■',  I  Preset  is  '.  continuation  of  the  rhizome,  ami  that  branches 

SjS^gsIgSig 

iTmme  o,  less  lleshy.  The  laterophore  is  developeet  tat  the  ap« 
capsule,  and  on  dehiscence  the  elaters  remain  attached  to  the  ap 

0tThe  majo^eharacteristics  significant  in  suggesting  a  close  phylogenetjt 
affX  between  Hymen, ,pl,,„um  and  the  Metzgenaceae J^esX 

.  ,  . ,,,,!  ,1...  eihavial  (ventral)  origin  of  female  ana  maie  m  -v 

branch™  the 'formation  of  elaterophores  at  the  top  of  the  sporanguffl. 
the  typical  isotomous  branching  of  the  lhallus.  and  the  dille 
nf  the  thallus  into  midrib  and  a  unistratose  wing. 

The  habit  of  Hi/menophytum,  which  is  differentiated  into  ru 
and  aerial  erect  tSus,  suggests  a  phylogenetic  rclatmnslnp  to 
Hemlicae  and  offers  some  evidence  of  a  concrete  relationship  bet\  _ 

Hymenoph hyhrn  and  the  Metagerfaceae.  U * ^ped  a  rtoome  Dstem  »« 
of  terrestrial  adaptation,  some  Hepalitae  'Itvelopul  8 jgcae  the 
the  way  toward  the  acquisition  of  an  aerial  habit.  Tor  Hepalicae, 
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rhizome  could  certainly  be  an  advantageous  structure  from  which  the 
rial  portion  develops.  However,  in  spile  of  the  development  of  the 
rli'zoniatous  habit  by  some  Hepaticae,  the  failure  of  acquisition  of  a 
Miccessful  aerial  structure  would  not  lead  to  the  more  advanced  and  fuller 
M'lopinenl  of  an  aerial  habit  of  the  Hepaticae.  The  rhizomatous  habit 
Hepaticae  also  can  be  found,  for  example,  in  M alcednolhallus  and  Sum- 
i"!/!ina  to  which  Hymenophytum  has  a  rather  close  phylogenetic  rela- 
i  '"ship,  and  in  the  latter  both  dendroid-erect  and  creeping  habits  are 
demonstrated. 


Fl(i.  1.  —  Hymenophytum  /labellatum  (La I. ill.)  Dumort., 
u  mature  thallus,  abaxial  view,  x  3.3,  NY. 


m, '  e.nt,y’  Huerer  (1961)  reported  a  hepatic  fossil,  Hepalicites  devo- 
I,  •  i",n>  the  lowermost  Upper  Devonian  of  New  York,  the  oldest 
. ..  e*)a»C  recorded  t0  date-  He  compares  the  fossil  with  the  living 
ani„ ,  nl,™mma  and  Melzgeria ;  however,  this  fossil  most  closely 
simil,r  hC*  ,!l'nenoPhfllum  ^  having  a  rhizomatous  habit  as  well  as 
maim.  ",KTphMl0gical  features  of  the  thallus.  The  presence  of  the  rhizo- 
hablt  ln  this  oldest  known  fossil  hepatic  deserves  a  particular 
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note  although  tile  paleobotanical  information  on  bryophyles  is  still 

f“C.£».atu  rally  1-a  the  writer  to  consider  the  derivation 
„|  j  ile  Melzgeriaccac  from  Hgmenophylum  stock,  through  the  fcului, 
o  a  rial  develop,,, eol  ol  ihc  latter  and  a  resulting  degeneration  of  the 
Admins  system,  which  transformed  the 

•n  •  ....... n,is.,, |  h vi, oihesis  is  supported  by  the  fad  that  althougn  we  i  n 

•1  dose  rdalionship  between  the  two  groups,  the  elaboration  of  the  morply  - 
logical  eliaraeler  in  the  Melzgeriaceae  and  the  rclalively  primitive  an  I 
the  transitional  naluve  of  llymcnophytum  arc  also  well  deinonsliah 
1 '  The a  principa  1  elaboration  of  the  Melzgeriaceae  includes .the  midrib 
sharply  defined  from  a  unislratose  wing,  the  conspicuous  dilTerent.atn  n 
of  the" midrib  into  epidermal  cells  and  inner  ones,  he  <  ev ! 
organization  of  appendages  (hairs)  as  illustrated  by  the  densely  hauv 
I hallus  in  Apomrtzrrui  and  the  paired  marginal  hairs  in  many  *peu. ^ 
of  Welzucria.  specialized  structure  of  the  male  branches,  and  the 
developed  nature  of  every  structure  in  the  sporangium. 

l  iie  primitiveness  of  llymcnophytum  is  well  represented  by  the  typi 
isotonioiis  hriiuchiog  of  u  filmy  nod  relatively  broad  • 

undouhlcdlv  ihc  most  unsuccessful  aerial  structure  n  mecho  .  . 

addition  there  is  no  specialization  of  Ihc  appendages  such  as  ihc  ha, 
in  the  Mclrecriaccae.  ami  the  midrib  also  remains  unspeciahzed  cM.pl 
for  the  central  strands,  which  are  the  contiiiuaidon  from  those  of  them  • 

I  In-  variability  of  the  apical  structure  of  the  thallus  (I. v  ans,  1.  ). 

often  somewhat  ascending  habil  of  the  lhallus,  the  production  of  rhBOj  t 
from  aerial  lhallus  and  rhizomes  from  growing  points  of  aerial  tha  US 
nnTer  cSaio  ecological  conditions  (Goman.  1906)  -these  are  all  tool  i 
upon  as  major  manifestations  of  the  transitional  nature  of  Hymmophf 

"map  central  strand  or  Htmeimphijlum  could  be  interpreted  as  a  remnant 
phe  '  V‘  h,li,marv  direction  towards  aerial  adaptation.  The  only  m,  ,« 
characteristic  indicating  the  lack  of  relation  hetween  Oah## 
is  Ihc  presence  of  a  pseudoperianth  ,n  Hymmophylum  and  I  ate  of 
in  the  Metzgeriaeeae.  This  may  surest  the  dlflerentlatiOh  of  thoMet 
evriaceae  from  prc-Hymcnophylum  stock  which  had  not  yet  iea 

'air  evolutionary  level' marked  by  the  development  of  pseudopena,  ■ 

it,.,  M.iivaeriaeeae  have  a  well  developed  and  lleshy  calyptra  as  a  >r 
ecLivc  organs  of  the  young  sporophylc.  Nevertheless  the  supftoi  '"g 
evidences  of  Melzgeriaeean  derivation  from  Hymeno  phylum  would  a  low 
our  assumpl  ion  of  the  deletion  of  a  character  and  the  development  of 
renlarinu  organ  in  the  course  of  evolution. 

‘  The  phvtogeographical  distribution  of  Hymenophylum  (Austro  J. 
Tasmania,  New  Zealand,  New  Caledonia,  Fiji  ls„  .hum  bernandez,  Co  loin 
rhiiP  ,.EvvNs  1920)  marks  the  area  of  the  most  marked  morpltow 
jdcaMnodLfications  in  the  Metzgeriaceae  and  thus  gives  an  addition* 
support  to  the  idea  of  the  relationship  hetween  the  two  groups. 

As  to  the  phytogeny  within  the  Metzgeriaceae.  the  wr  ter 
the  three  major  lines  o[  evolutionary  direction  ol  morphological  modd 
ration  with  regard  to  the  structure  of  the  seta  ot  sporangium,  tile  struct « 
0f  midrib  the  organography  of  thallus,  and  the  morphology,  ongn 
and'distribution  of  hairs  The  first  line  is  found  in  Apom'Ugena  put* 
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:  :ns,  whose  seta  is  distinct  and  the  thallus  is  densely  covered  with  pointed 
;  irs.  Apparently  the  majority  of  Metzgeriacean  stock  took  as  a  major 
vnlutionary  direction  the  modification  of  the  midrib,  that  is,  diiTeren- 
i;i|ion  of  epidermal  cells  from  the  inner  ones,  and  the  decrease  of  cell 
i others  which  is  represented  by  the  row  of  epidermal  cells.  This  is  ano- 
•r  distinct  direction  comparable  with  the  ApomeLzgeria  line,  and  the 
end  and  the  third  lines  can  be  sought  in  this  direction.  The  second 
is.  found  in  Austrometzgeria  saccata,  whose  thallus  is  lobed  and  very 
1  ee  in  cell  number,  the  third  line,  along  which  most  species  of  the 
nily  are  directed,  is  represented  by  Metzgeria  scobina.  whose  thallus 
ls  are  papillose  and  the  hairs  are  falcate  and  borne  in  pairs  at  the 
A'11  <»f  the  thallus.  These  three  species,  then,  are  the  representatives 
i  the  summit  of  each  line. 

)f  the  members  of  the  present  area,  the  thallus  of  Metzgeria  rigiila 
-st  closely  resembles  Hymenophgium  in  the  structure  of  its  midrib. 
Metzgeria  rigida  the  epidermal  cells  of  midrib  are  less  differentiated 
i  are  typically  in  four  rows  dorsally  and  six  rows  ventrally.  Further- 
the  hairs  arc  very  poorly  developed,  although  this  condition  seems 
1  l)e  more  or  less  of  secondary  derivation.  Nevertheless,  this  would  still 
1  lar  from  our  real  reconstruction  of  primitive  Metzgeriaceae. 


Geographical  distribution 


1-  Tropical  element 


■  i  Species  endemic  to  Pacific 
Austrometzgeria  francana 
Metzgeria  clavipila 
M.  comata 
M.  hebridensis 
M.  hispidissima 
M.  innouans 
M.  mauina 
M.  molokaiensis 
M.  nana 
M.  papulosa 
-If-  paruipapulosa 
M.  pauciseta 


Oceania 

New  Caledonia. 

New  Caledonia. 

New  Caledonia. 

New  Hebrides,  New  Caledonia. 
New  Guinea. 

New  Caledonia. 

Hawaii,  New  Caledonia. 
Hawaii. 

New  Caledonia. 

Hawaii,  Tahiti. 

Tahiti,  Fiji. 

New  Hebrides. 


•B)  Species  endemic  to  tropical  East  Asia 


Metzgeria  cristala 
M.  foliicola 
M.  robinsonii 
M.  sandei 
M.  scobina 

d-i  Species  also  in  the  Antipodes 
Metzgeria  densiseia 

M.  pectinata 


Java. 

Java,  Sumatra. 

Philippines. 

Philippines,  Sumatra,  Java. 
Borneo,  Sumatra. 

Pacific  Oceania,  Australia 
(Victoria). 

Pacific  Oceania,  Australia 
(N.  S.  Wales). 


Source :  MNHN,  Paris 
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Fio.  2.  —  Distribution  of  three  species  endemio  to  tropical  Paciflo 
Oceania  :  Metzgeria  hcbrldenais,  M.  mauina  and  M.  parvipapulosa. 


Metzgeria  sandel 

Metzgeria  scdblna 


Fio.  3.  —  Distribution  of  two  species  endemic  to  tropical  East  Asia  : 
Metzgeria  Hand  cl  and  M.  scobim. 


(D)  Species  with  wide  distribution 

Metzqeria  decipicns  Japan,  Java,  Hawaii,  New  Cale¬ 

donia,  New  Zealand,  Australia, 
Tasmania,  Juan  Fernandez  18- 
Chile. 

M.  hamala  Asia,  Pacific  Oceania,  New  Zealand, 

Australia,  N.  &  S.  America. 
Europe. 


Source :  MNHN,  Paris 
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Of  thirty-six  species  recognized  in  this  area,  twenty-one  are  principally 
of  tropical  distribution.  A  remarkably  large  number  of  this  element  is 
endemic  to  Pacific  Oceania,  especially  in  the  Southern  hemisphere.  In 
addition,  whereas  two  species  are  distributed  also  in  the  Antipodes  no 
species  occur  in  the  Northern  Temperate  zone,  except  those  with  wide 
distribution. 


Fig.  4.  —  A  tropical  species  with  wide  distribution  :  Metzgeria  decipiens. 


-•  East  Asiatic  element 

Metzgeria  conjugate  subsp.  japonica  Sakhalin,  Japan,  Korea, 
Formosa,  Philippines,  Annam. 
Sumatra,  Java,  Himalayas. 

M.  consanguinea  Japan,  Korea,  Java. 

M.  fauriana  Korea,  Formosa. 

M.  novicrassipilis  Japan. 

M.  conjugate  subsp.  japonica  is  a  typical  geographical  subspecies 
having  a  morphological  differentiation  in  the  structure  of  midrib. 

1  n.AHGTic  ELEMENT  is  represented  only  by  a  single  member,  Apo- 
iiii'lzgcria  pubescens,  whose  distribution  shows  a  pattern-Himalayas, 

1  Inna,  Korea,  .Japan,  Sakhalin,  Aleutians,  N.  America  (Pacific  coast 
and  New  England  mostly)  and  Europe. 

I-  Antipodal  element 

Austrometzgeria  saccala  New  Zealand,  Australia  (Queens¬ 
land),  Tasmania. 

Metzgeria  alriclwncura  New  Zealand. 

A/,  australis  Australia  (Lord  Howe  Is.),  Tas¬ 

mania. 


Source :  MNHN,  Paris 
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Source :  MNHN,  Paris 


Metzgerla  hamata 
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Source :  MNHN,  Paris 
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Source :  MNHN,  Pahs 
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Austromefczgerla  saccata 
colenaol 

riglda 

jpbelllehala 


-  Distribution  of  four  Antipodal  species  :  Austrometzgeria 
Metz  germ  colensoi,  M.  rigida  and  M.  campbellicnsis. 


Source :  MNHN,  Paris 
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Source :  MNHN,  Paris 


M.  campbetliensis 
M.  chilensi.s 
M.  colensoi 
M.  disciformis 
M.  pinnata 
M.  rigida 


Campbell  Is. 

New  Zealand. 

New  Zealand,  Tasmania. 

New  Zealand. 

Auckland  Is. 

Australia  (N.  S.  Wales),  Auckland  Is. 


11  is  remarkable  hat  ume  species  are  restricted  to  the  Antipodal  renion 
'  1  b  hrS!"a  7'  C1"r  SpeC1“  l,cc"rs  in  'hi-  North  East  Asia  and  onfy  - 

!  lib  Nnrlh  T  ““''70m|,arable  lu  !•»  Antipodal  element,  is  print 
emperate  zone.  Also,  in  general  distribution,  a  total  of 

:  SSpStr  AnliP°te-  occur 

Auckland  Is..  Campbell  Is.,  N.  America  and  Europe  SohabTy  thri 
lS'!»lSSth°“h  "r  ?”  m,°St  'tp,<'al  op,|nents  bipolar  oTtte^pa- 
il:e“h:T^.b”nf0ra,™SttaP  k”“'™  aa  a  cosmopolitan 

»is.iunct,ve  nisTHIBuTioH  „I  closely  related  species  is  represented 

ims^SSe  m0rPh0l08iCa,l-V'  m"mS  °thm-  'V  >'“■  presence  of 

d  should  be  added  that  Ilymenophytum,  whose  ancestral  relationship 
Melzgenaeeae  is  demonstrated,  is  distributed  (Evans  mo)  in 
[■”*»»  Zfo'ood.  New  Caledonia,  Fiji  Is  Juan  Per 
,„cn,  »"“1|'1  aaI  Ullle'  011,1  coil,cides  will  the  area  where  the 
; i  S  Fn  ‘T,  ilS  modificatious. 

pSSTchiS/3'''  "er  °piniT  lhal-  *«■*  "’0  loafy 

I  .primitive  chaiacters  occur  m  endemic  or  disjunct  sneri.-s 
In  Southern  Hemisphere,  particularly  in  the  southern  ,art  For  the 
n'  mariaftlat  tt  ^  "0*a[y  a"a>™gyno„s  hepatics  we  mav 

...  de, elope,  “ Te7  B'Cal  ,‘"“clilicalions  have  be™  most  success- 

,1  lhe  iw,  (th  ‘  p.,cs;  and  ,he  or'gm  of  the  family  in  the  area 
I  Oceanic  tropics  ol  the  Southern  Hemisphere  to  the  tnlinoiles 

.  X  C  ™  »;  f  I?  ril"T  »-U,  be  avails  We  velum 

e  ta0""  arsas.  particularly  in  South  America,  are  explored 


I  AXONOMfC  CHARACTERISTICS 

in  tile  Sar^?rCkaraCt,eriS*7.that  »"  taxonomic  signiiieance 
"orkiTs  as  !  h?,v7-™Va"'y  ",dl  presented  hy  such  previous 

"'amme.  the  "oS/tlt  Z 
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Source :  MNHN,  Paris 
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species  into  two  principal  groups,  Pimatae  and  Funatue,  is  a  highly 
canaille  feature  and  therefore  does  not  Hear  taxonomic  significance 
inlliermore,  tile  earlier  descriptions  of  species  are  not  in  enough  detail 

. .  so  thal;  among  other  faults,  they  often  do  not  reflect  the 

still", in ic  concept  of  the  group  anil  so  obscure  the  species  distinction. 

\  ,  H‘l  matie  t0  P^sent  tiie  taxonomic  characteristics  in  the 

lonn  in  whlch  lhe  present  taxonomic  treatment  is  arranged. 

I'hallus  form  (Fig.  12). 

Some  species  are  strongly  convex  dorsaliy,  sometimes  so  much  so 
u'a  margins  meet  beneath  to  form  a  tube,  as  in  M.  hamata  The 
o  r  of  the  thallus  also  sometimes  serves  as  a  taxonomic  characteristic  • 

. .  •*«*  “*  small,  0.1  mm  wide  and  1  cm  long,  some  are  lame' 

'is/rpcS  Cm  e'  The  margi“  ot ' he  lllalIus  »  I°bed  only  in  Austro- 

Coloration^ 

\  I  though  most  species  are  grayish  green  or  pale  yellow  when  dry 
;  ;;ne  spec;es  the  thalius  is  colored  deep  blue.  M.  hamata  and  "elated 
luV  typrcaJ'y  brown,  a  color  that  often  serves  as  a  supplementary 
i  hdiacteristic  for  taxonomic  distinction.  ^ 

lliilrilj  (Fig.  12). 

h1  '  toSSTl  “lIS  °f  mid‘ib  ■*  arran«ed  l»  regular  rows  on  both 
lorsal  and,  In  lesser  degree,  ventral  sides  of  the  midrib.  This  arran- 
i  l  gives  one  of  the  best  taxonomic  criteria  in  the  Melzgeriaceae 
I  01  ePidertoal  cells  is  two  on  both  side.,: 

-ill,  nmfcS  to  mldnb  ln  secl'°"  ia  ll0rdly  differentiated  into 

.  “  "  5  “"d  «"»  dislingui.hing  this  from  other  genera. 

'  .  !  ”er  uU  st,ructurc  “r  lha  midrib  is  not  of  fundamental  importance 

in, hit  of  ?sr,Mu,ao1 *  6  allho“g“ ii  rei,ects  ,he  siM  aad  ihe  *«** 


Fra.  li. 


-  Taxoi 


o  characteristics  of  the  family  Metzgeriaceae  (A). 


*  MMI  bmuclw,, 

" 

&SSmtT  *■* '  ■“  a™,  v,..,  x  «.», 

•  *•  saass’.  as  ■  t-  -  «* « >*. » »«. 

I"u-  mr.,  {.)  10112.  ‘  °*  W,,lg’  w,th  Hpmo,ls  processes  shown  as 

L  •>/.  S8’  -  Holotype. 


h.  ;U, 


x  90, 


tepli.  :  Oalyptru  with  club-shaped  hairs, 
•ph.  :  Inner  layer  of  sporangium  wall,  at  rn: 
~rU  -  Baldwin  108. 


"•mala  Step!: 

'■"nsanguinea  Schiffn.  :  Do.,  after  Kui 


live,  showing  tliicke- 
'»8  (as  M.  fruliculoaa  (Dicks.)  Evans). 


Source :  MNHN,  Paris 
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Cells  of  wing  (Fig.  11  d-j ;  12). 

The  number  of  cell  rows  in  the  wing,  between  midrib  and  margin, 
inges  horn  /  to  :i5  and  offers  a  basis  for  species  distinction,  although 
1,an-v  sPecles  have  between  13  ami  18  cells  wide,  and  this  character 
"<  omes  less  helpful  in  species  recognition.  The  cell  size  may  be  occa- 
oiiallv  distinctive,  and  ranges  from  75-110  p  long  and  50-00  u.  wide 
i  19-52  p  long  and  I  1-25  p  wide,  both  in  the  middle  of  the  wing  The 
mg-cells  are  remarkably  uniform  :  the  papillose  cells  in  M.  sr'obinn 
unique  as  the  only  remarkable  taxonomic  distinction  to  be  found 
(he  nature  of  the  ceils  of  the  wing.  A  few  species  are  distinguished 
•  having  the  margin  of  the  wing  bordered  with  a  band  of  conspicuously 
dl  (.ells.  I  he  cell  walls  are  mostly  smooth,  not  much  thickened  with 
imule  trigones,  and  usually  do  not  furnish  useful  characters  for  classi- 
iiion  except  for  some  species.  In  M.  hebridensis ,  many  spinous  pre¬ 
sses  are  developed  on  the  wing-cell  walls. 

bem inae  (Fig.  II,  a,  c). 

1,1  °™eral-  in  Iheir  morphology,  gemmae  hear  characters  of  little 
Muiomic  value.  However,  the  position  of  their  initiation  is  useful 
Itry  occur  mostly  at  the  margin  of  the  lhalliis,  a  lew  species  produce 
■  iu  "U i  the  upper  surface  of  the  lhallus.  In  M.  consanguine,,,  in  addh 
i  hi  tile  usual  gemmae  at  the  margin  of  the  thallus,  few-celled  much 
lions  gemmae  are  produced  around  the  apex  of  the  lhallus.  making 
’>  the  recognition  of  the  species. 

J lairs  (Fig.  12,  «-e). 

ht'  llairs  1,8 Ye  ,been  one  of  Lhe  major  criLeria  for  the  identification  of 
i  lii-ff60168  t  lC  MeteSeriaceae-  Following  are  the  taxonomic  criteria 

1 1  Distribution  of  hairs 

'  A)  Thallus  densely  covered  with  hairs  on  both  sides  (Fig.  12  e) 

1 11 1  1 * 111  PPer  side  of  thallus  hairy  (Fig.  12  d) 

IC)  Upper  side  of  thallus  without  hairs  (Fig.  12  a-c) 

'PParently  the  hairyness  of  the  underside  of  the  thallus  is  often  pretty 

1  ciicumstantial.  I  his  is  understandable  beca . r  " 

lairs  as  an  anchoring  organ. 

-i  lype  of  marginal  hairs 
1  A)  Borne  in  pairs  (Fig.  12  b,  c) 

ID)  Borne  singly  (Fig.  12  a) 


:  of  the  function 


Source :  MNHN,  Paris 
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Mthouah  in  many  species  paired  and  single  marginal  hairs  often  occur 
JTSt  tS.  still  the  presence  ol  paired  hairs  gives  a  good  taxo- 
nomic  separation. 

(3)  Nature  of  hairs 
(A)  Falcate  (Fig.  12  b) 

guishable  from  long  and  flexuous  hairs  m  certain  species. 

Sexual  branches  (Fig.  U  g,  h).  .  .  .  .... 

The  sexual  branches  offer  few  taxonomic  characteristics  of  value 
•i i  1 1  In  i  Few  species,  the  involucres  are  elongated  and 

oblong  instead  of  being  broadly  obovatc.  In  others,  peculiar  club-shaped 
hairs  are  developed  on  the  calyptra  and  the  upper  part  ol  the  involucre 
Both  types  give  good  criteria  for  species  recognition. 

Srnirophyte  (Fig-  1 1  i,  A-).  - 

mere  are  two  types  of  seta  of  the  sporangia  which  separate  Mef; Jen d 
and  rtpnmrlr./rrid'as  discussed  in  the  morphological  section.  Ausfromel.- 
rf  slid  not  known  in  the  sporophyte-produemg  condition.  The  thre 
types  of  sporangia  arc  distinguished  according  to  the  character  of  th, 
Wal  wall  Lhhkcnings  of  the  valves.  These  characters  are  based  on  the 
form  ol  the  nodulose  thickenings  of  the  inner  layer  as  well  as  the  presenu 
or  absence  of  the  median  wall. 

M.  furcate-type  (Fig.  11  >>)■ 

The  nodulose  thickenings  oh  the  radial  wall  of  the 
prolonged  into  the  tangential  wall  of  the  layer  and  the  thickenings  thus 
become  semiannular.  The  median  wall  is  absent. 

M.  consanguinea- type  (Fig.  1 1  k). 

The  nodulose  thickenings  of  the  inner  layer  are  not  prolonged  onto 
the  tangential  wall  ol  the  layer  and  the  thickenings  are  restricted  to  he 
radial  wall  ol  the  layer.  The  thickened  median  wall  is  present,  and  it  i 
leet  rmn  £.4  surfaces  of  the  sporangial  wall,  as  a  line  from  base  to 
apex  in  the  middle  of  each  valve. 

M.  coma/a-type  (Fig.  11,  J). 

The  median  wall  is  absent.  Other  fundamental  characteristics  ol  wan- 
thickenings  are  identical  with  those  of  M.  rimsanjul/ien-type. 


Metzgeriaceae 

Tlnlli  nrostrate,  usually  dichotomously  branched,  adventitious  shoots 
midrib,  cells  usually  dilferentiated  mlo  epidermal  and  mnei  ones,  ip 


Source :  MNHN.  Paris 
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5T3ISS  ,^^3f,,far* 

mmmmM 

„,„„  ,;,.  !,.„  f  ‘roily.  wnarginate  a|  apex  and 

i—ii.  iacsasa*:  r* or  "s 

SaSls 

J  !"rt^&“*C“  “  V"ri0US  ®bStrata  ’  «  «•*  earth,  epiphytie 

'ppareally  tile  present-day  scope  of  the  family  Metzoeriaceae  was 

h  Amelm,  sTal,C""y  l,-V  Hn:"  “  "L  . ™  European  and 

Ainencan  species,  comprising  [lie  single  genus  Mdzqerta  In  the 

'  I  s  Ste  Ty  «  »"d  ether  taxonomic  charac- 

"'I  .r.hena  iet  '  *»™  “  •*  «etzgeriac=ae, 

l|i!!;;ticaembyytM»£a111S  farly  Ilefl"e,i  am»"*  Anaerogynons 
Mi,'-,  bn  ,  p  5Pi 7  8  "!iaracter,sl,cs  :  O  Sexual  organs  formed  on 
1  Midrib  of  the  than,. i  Vf.tral/ide  of  the  midrib  of  the  thallus, 
i  > i  Mu  lhaMus  sharply  def.ned  and  delimited  from  the  .mistral 

H'yllose  J} ^o^e-celled  *  ’  3  presenCe  of  hairs  that  are  chloro- 


An  artificial  key  to  genera 

1  ■■all us  often  lobed  and  saccate,  wine  typically 

inure  than  45  cells  wide.  .  .  8  YP  y  d  .  .  . 

Than  ...  . Auslromehgma 

■dus  ne|  her  lobed  nor  saccate,  wing  less 
,fiai*  dO  cells  wide .  9 

■  Via  of  sporangium  8-10  cells  in  diameter,  outer 
“!  iv'12  cells  1  tllallus  densely  hairy  on 
i  uus  Sl^eS  ’  ci)idermal  cells  across  midrib  nume- 

s,.m  f  • . Apometzgeriu 

la  "1  .sporangium  4-6  cells  in  diameter,  outer 
,;yer  of  about  15  cells:  thallus  mostly  not 
">  «»n  upper  side  ;  epidermal  cells  of  midrib 
i  o  several  across  .... 


Metsgeria 


Apometzgeria  Kuwali.,  gen.  nov.  (•») 

Tlmlli  pinnatelv  or  dichotomousiy  branched  pair  yellow  orpajisb 

Inn;,.  1-U,  ril  l  "Kir.  b  p,  crllr  wide  al  maturity.  Both  surfaces 

70-1  Id  u  ImiS  unddhTcoll  walls  rather  thin,  trigones  usually 

lm,a  r , ,  w  o  7  nu^.  m  9-17  *«. « 

relish  brown,  spiral  band.  Spores  brown,  with  granular  surface,  19-23  g 

111  Tvpe^species  :  Apometzgeria  pubesrenn  (Sclirank)  Kuwait. 

\lrl-aeL  pubescent  (Schrank)  Raddi  has  several  unique  feature> 
that  make  it  stand  out  among  the  members  of  the  Metzgenaceae,  and 
1 1 . ,  mlp  of  the  oldest  and  best  known  species  of  McLgerui. 
ST K  i  considerable  attention  Iron,  many  bryologis  s 
rmmsoollv  easily  recognizable  hepatic  (e.  g.  MaeVtcar  192  .  Bern - 
„  pr,|  |  „r  because  o[  ils  systematic  interest  I  Kuwahaia  l  .t.,81  How 
ver  lack  of  knowledge  of  the  sporophyte  characteristics  has  delay 

•^ffS-LS  .fStiu^tudy!  the  writer  found  a  specimen  will, 
at!!:;  ^ <» .  — 

Th  ,vS™i  :  other  eharacteristics  of  the 

The  striking  gamrtophyte  rhoractcnstics  ol  Hckjeria  putec  . 
were  disenssed  by  Ki  w.tnMtA  (1-158)  and  may  he  summamed  as  follow. 

bol|,  surfaces  of  the  thalli  are  densely  covered  with  pointed  ham. 
In  i he  cross  section  of  the  midrib  is  composed  of  numerous  m. 

•r  m  l.ik  nnd  the  epidermal  cells  are  hardly  differentiated.  W  111 
Srae  distinctive  lectures,  this  species  no  longer  [its  naturally  wit  • 

.  .  r.m-rj-a  1  5-3.5  an  lo«3*< 

ici  niaica  ■  Irons  dichotoma  out  pinnala.  dense  miosa.  pa 'am 
i  ,  m  lain -ala  17-25  celt  alas  lata.  Costa  valida.  anttce  el  posher  <- 17  celluhsc 

1.  I.n  mm  a{arum  meJiae  26-55  18-33  ;x.  Uantnae  hand  mme.  Ram  f**»* 

Zeohi-  rami  rnasadi  globosi.  Seta  8-10  ccllulas  cram,. 


Source :  MNHN,  Paris 


MF.TZGERIACEAE  IN  NORTH  AND  SOUTI 


EAST  ASIA 


Pig.  13.  —  Apometsgeria  pubescent*  (Schrank)  Kuwah. 

■'  Part  of  fertile  thallus,  ventral  view,  x  10. 

>-  Part,  of  male  thallus,  ventral  view,  x  10. 

'  ,:vlls  and  hairs  from  middle  of  wing,  hairs  depressed,  x  387. 

"•  A"  antheridial  branch,  x  44. 

'  -  Pact  of  antheridial  branch,  opened  to  show  antheridia,  x  82. 

ii  involucre,  depressed  to  show  its  shape  and  archegonia.  >  44 
8-  Part  of  elater,  x  387. 

!'•  Spores,  x  387. 

'■  1  "''"ss  section  of  seta,  x  88. 

AH  figures  were  drawn  from  WTU  -  Brown  and  Muenscher  28, 
except  for  e  after  Kuwahara  1038. 
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the  scope  of  the  genus  Metzgeria ,  although  it  should  be  retained  in  the 
Melzgeriaceae  which  has  clearly  defined  family  characteristics  among 
anacrogvnous  Hepaticae  as  discussed  in  the  previous  section. 

Apometzgeria  pubescent  (Schrank)  Kuwah.,  comb.  nov.  (Fig.  1-  ?  ■ 

Jungermannia  piibescens  Schrank  Prim.  FI.  Salisb.  231  0792). 

Melzgcria  piibescens  (Schrank)  Raddi  Jungerm.  Etr.  4b  (1818). 

Metzgeria  duricosta  St.  Spec.  Hep.  6  :  50  (1917). 

Species  characteristics  those  of  the  genus. 

Distribution.  -  Himalayas.  Interior  China  (Prov.  Schen-si-Massa- 
longo  1897  •  Prov.  Yunnan.  Prov.  Setschwan  -  Nicholson  1930:  Prov. 
Kiiin  -  Horikawa  1939).  Korea  (Hong  1962),  Japan.  Sakhalin  (Horikava 
1934),  Aleutians,  North  America  (Pacific  coast  and  New  England  prin¬ 
cipally),  Europe. 

Specimens  examined  (representative).  —  Korea  :  Quelpart  Isl.,  leg. 
Faurie  (G  9716  -  Holotype  for  M.  duricosta).  Himalayas  :  Kashmir. 
Kaimula,  Sidar  Valley.  'lO.OOO  ft.,  leg.  Tnagat  Khan,  ann.  1901  (N\ ). 
North  America  :  Washington,  Olympic  Peninsula,  Jefferson  County. 
Upper  lloh  River,  on  trunk  of  Acer  macrophijllum.  forming  dense  mats. 
B  I  Brown  and  \V.  C.  Muenscher  no.  28,  July  16,  1950  (WTU). 

This  plant  is  rather  widely  distributed  in  the  temperate  zone  of  the 
Northern  Hemisphere  (Fig.  7),  and  shows  a  considerable  ecological 
value  among  brvophvtes.  The  general  habitat  of  this  species  is  on  humus 
or  on  rock  covered  with  humus,  often  creeping  or  mingled  in  mats  of 
other  brvophytes,  or  occasionally  on  tree  trunks.  The  plant  often  occurs 
on  calcareous  rock  as  noted  by  various  workers  such  as  MacVicar  (192(0 
for  British  Isles,  Muller  (1954)  for  Central  Europe,  Arnell  (19 old 
for  Fennoscandia,  and  Hattori  (1955)  and  Kuwahara  (1958)  for  Japan. 
Muller  (1938)  noted  the  occurrence  of  Metzgeria  pubescent,  as  well  as 
other  calcicolous  bryophy'es  such  as  Jsoplerygium  pulchellum  and  Mado- 
theca  lev i gala,  on  the  trunk  of  Acer  pseudo platanus,  and  demonstrated 
the  high  lime  content  of  bark  of  the  trunk. 

Austrometzgeria  Kuwah.,  gen.  nov.  (4) 

Thalli  dichotomously  branched,  pale  green  or  pale  yellow  when  dry. 
Thalli  to  2  cm  long,  broad,  about  3.5  mm  wide,  wing  to  55  cells  wide 
strongly  convex  dorsally,  frequently  overlapping  beneath,  thus  forming 
a  tube  ;  sometimes  lobed  and  saccate  at  margin.  Adventitious  shoots 
few.  Hairs  on  marginal  lobes  and  underside  of  midrib,  about  150  p  long, 
rather  llexuous  or  straight,  singly  borne  at  margin  of  wing.  Epidermis  of 
midrib  across  of  2  cells  dorsally  and  of  2-6  cells  ventrally  ;  in  cross  section 
of  midrib,  inner  cells  in  3  layers,  cell  wall  more  or  less  thickened.  Cells 
of  wing  30-70  p  long  and  22- 14  p  wide  in  middle,  cell  wall  more  or  less 
thickened  or  thin,  trigones  minute  or  none.  Gemmae  few  on  dorsal  sin- 
face  of  lhallus.  of  several  cells.  Thalli  unisexual.  Involucre  obovate. 

(I)  Pinirn  ;  front  HehoLma.  antir.r  ir o/uv-ru.  Costa  trnuis.  rellulis  corlicalibwi  antin'  - 
poslirr  srrhtis.  Ala  2H-.15  r, llulas  lata.  Cellular  alarum  mediae  30-70^  <  22-11  p.  Irr 


Source :  MNHN,  Paris 
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A  t  ha  1 1  us  of  A  ponwlzgcria  pubescent,  with  two  calyptrasat  about 
time  through  the  elongation  of  seta  with  matuie'sporangium. 


Source :  MNHN,  Paris 
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hairy  along  margin  and  on  outer  surface.  Antheridial  branches  globose- 
with  few  hairs  on  outer  surface. 

Type  species :  Austrometzgeria  saccata  (Mitten)  Kuwali. 

The  proposed  new  taxon  is  characterized  by  its  wide  and  often  lobed 
and  saccate  thallus,  distinguishing  it  strikingly  from  all  other  members 
of  the  Metzgeriaceae.  These  unique  characteristics  give  a  special  standing 
to  this  taxon,  yet  which  falls  well  in  the  scope  of  the  Metzgeriaceae. 
The  epidermal  structure  of  midrib  and  a  suggestive  geographical  distri¬ 
bution  are  additional  features  of  this  proposed  new  genus. 

An  ARTIFICIAL  KEY  TO  THE  SPECIES 

Ventral  epidermal  cells  of  midrib  typically  in  4-6  rows, 

thallus  lobed . A.  saccata 

Ventral  epidermal  cells  of  midrib  in  2  rows,  thallus  not 
lobed  . A.  francana 

1.  Austrometzgeria  saccata  (Mitten)  Kuwah.,  comb.  nov.  (Fig.  16). 
Metzgeria  saccata  Mitten  Jour.  Linn.  Soc.  Bot.  22  :  211  (1886). 

Thalli  dichotomously  branched,  pale  green  or  pale  yellow  when  dry  ; 
lobed  and  saccate  at  margin,  strongly  convex  dorsally,  0.5-0.8  mm  wide 
ii  unspread  condition,  1.5  cm  long,  wing  up  to  50  cells  wide.  Epidermis 
■'f  midrib  across  of  2  cells  dorsally  and  of  typically  4-6  cells  ventrally  ; 
:i  cross  section  of  midrib,  inner  cells  in  3  layers,  cell  wall  thickened.  Cells 

I  wing  30-57  p  long  and  22-32  p  wide  in  middle,  cell  wall  more  or  less 
thickened,  trigone  minute.  Hairs  scattered  on  marginal  lobes  and  under¬ 
lie  of  midrib,  some  along  margin  of  thallus,  rather  Dexuous  or  straight, 
■emmae  lacking.  Thalli  unisexual.  Involucre  obovate,  hairy  along  margin 
"id  on  outer  surface.  Antheridial  branches  globose,  with  few  hairs  on 
outer  surface. 

Distribution.  —  New  Zealand.  Tasmania,  new  to  Australia. 
Specimens  examined.  —  New  Zealand  :  Reader  40  (NY  -  Holotype). 
Australia  :  Queensland,  M*.  Bellenden,  Saner  ann.  1887  (NY).  Tasmania  : 

II  ■  Wellington,  on  fallen  branch,  Weymouth  no.  407  (G  1069). 

Two  specimens  bear  on  their  labels  data  indicating  them  to  be  types, 

ll,"‘  from  New  Zealand  in  the  Mitten  Herbarium  (NY)  and  one  from 
1  "nania  in  the  Stephani  Herbarium  (G).  To  the  specimen  in  the  Mitten 
1  lerbarium  is  attached  a  drawing  which  is  identical  to  that  of  the  original 
publication.  The  specimen  from  the  Stephani  Herbarium  has  a  much  more 
ivut'iit  date  of  collection,  considerably  after  that  of  Mitten’s  original 
publication.  No  indication  of  the  collector  appears  in  the  original  publi- 
<:a  1  i“n  although  some  data  are  given  bv  Stepiiani  in  his  Species  Hepati- 
‘'■iriun  (1900).  Hodgson  (1961)  makes  a  statement,  «  The  type  was  from 
D'simmia  ».  The  writer  believes  that  beyond  doubt  the  specimen  from 
^T"  Zealand,  Reader  40,  cited  above,  in  the  Mitten  Herbarium  of  the 
•'ew  Vork  Botanical  Garden,  is  the  type  specimen  (Holotype). 

-■  Austrometzgeria  francana  (Steph.)  Kuwah.,  comb.  nov.  (Fig.  12  g) 
U'tzijcria  francana  Steph.  Spec.  Hep.  6  :  51  (1917). 


Source :  MNHN,  Paris 


Y.  KUWAHARA 


Source :  MNHN,  Paris 


ZGG1 


NORTH  AN  I 


n*  sPedes  ”as  Previously  illustrated  by  the  writer  (I960)  Stephani's 
ones  shows  a  close  similarity  of  this  species  to  Mehgtna  inflata  of 
British  Guiana. 

Metzgeria  Raddi 

riialli  usually  dichotomously  branched,  when  dry  grayish  green, 
c  yellow,  brownish,  green  or  bluish,  margin  not  lobed,  mostly  0  8- 
■  mm  wide  and  1-3  cm  long,  wing  7-25  cells  wide.  Adventitious  shoots 
nmon.  Epidermal  cells  of  midrib  ranging  from  2  to  4  rows  dorsally, 
11  rows  vent rally  ;  in  cross  section  of  midrib  cells  differentiated  into 
i dermal  and  inner  ones,  inner  cells  smaller  and  in  several  layers,  cell 
lls  more  or  less  thickened.  Cells  of  wing  pellucid,  on  the  average  30-50  u. 
and  20"23  y-  wide  in  middle  of  wing,  cell  walls  usually  rather  thin 
I  rigones  minute.  Thalli  usually  hairy  at  margin  and  on  underside 
liallus,  rarely  so  on  upper  side  of  thallus  :  hairs  usually  rather  flexuous 
metimes  falcate,  mostly  100-250  p.  long,  occasionally  forming  apicai 
its  attached  to  substratum.  Gemmae  often  produced  at  margin  of 
Has  or  rarely  on  upper  side  of  thallus;  multicellular,  disk-shaped 
greatly  elongated.  Involucre  broadly  obovate,  rarely  oblong,  hairy 
niarg|n  and  on  outer  surface.  Antheridial  branches  typically  glo- 
■  sometimes  hairy  on  outer  surface.  Calyptra  wall  4  to  8  cells  thick, 
i}.  Seta  of  sporangium  4  to  6  cells  in  diameter,  epidermal  layer  of 
“Ils;  Iinner  Part  of  1  t0  7  cells.  Outer  layer  of  sporangium  wall 
'  Hands  of  thickenings  in  radial  wall,  seen  as  semicircular  thickenings 
'Urtace  view,  these  radial  thickenings  sometimes  weakly  prolonged 
tangential  wall  of  the  layer;  inner  layer  of  sporangium  wall  with 
ulose  thickenings,  with  or  without  extensions  to  tangential  wall 
I  ,  !ayer’  forming  semiannular  thickenings.  Occasionally  a  thick- 
■'  M  line  median  wall,  present  in  the  center  of  valve,  through  base 
5  uu  11  WKle  at  midd,e’  0-25-0.4  mm  long,  with  a  single 
1  eddish-brown  spiral  band.  Spores  yellowish  with  granular  surface. 
—  p  in  diameter. 

Type  species:  Metzgeria  glabra  Raddi. 

.An  artificial  key  to  the  species  of 
the  genus  Metzgeria  of  the  area 
1  1  Callus  with  many  hairs  on  upper  side  (Fig.  12  d , 

lhallus  without  hairs  on  upper  side .  3’ 

ing  34-17  cells  wide,  upper  side  of  thallus  densely 
hairy,  underside  hairy  only  011  midrib  (Fig.  12  d. 


d) 


M.  robinsonii  (5)  * 


Wing  7-11  cells  wide,  upper  side  of  thallus  less 
’airy,  underside  hairy  on  midrib  and  wing 

iemmif'  18  . 54.  hispidissima  (4) 

nunae  present  on  upper  side  of  Lhallus  ( Fig.  lie).  .  4 . 

xemniae  absent  on  upper  side  of  thallus  . .  fi 


Source :  MNHN,  Paris 
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4  Thallus  bluish  when  dry,  wing-cells  usually  less  than 

30  ja  long  at  middle . M.  disciformis  (2) 

Thallus  not  bluish  when  dry,  wing-cells  usually  more 
than  30  [A  long  at  middle . ■  •  •  ■  • 

5.  Gemmae  scattered  on  upper  side  of  thallus,  thallus  not 

especially  tapering  toward  apex  (Fig.  1 1  c).  M.  novicrassipilis  (  ) 
Gemmae  produced  near  wing-margin  where  thallus  is 
very  involute  :  thallus  more  or  less  tapering  toward 
apex  (Fig.  12  f,  22  a)  . . „  -«•  "IncJwneura  (29) 

6.  Dorsal  epidermal  cells  of  midrib  id  more  than  2  rows  .  /• 

Dorsal  epidermal  cells  of  midrib  in  2  rows . •  8  • 

7.  Epidermal  cells  of  midrib  typically  in  4  rows  dorsally, 

in  6  rows  ventrally  (Fig.  22  c) . .V.  rigida  (.i  >) 

Epidermal  cells  of  midrib  in  2  or  3  rows  dorsally,  in  4-b 

rows  ventrally  (Fig.  22  b) . M.  faunana  (--> 

8  Thallus  bisexual,  both  male  and  female  branches  com¬ 
monly  present  and  its  sexuality  easily  recogni¬ 
zable  (Fig.  1 1  a) . n* 

Thallus  unisexual  or  sterile  (Fig.  11  b,  19  6,  d)  .  .  •  •  H  - 

9.  Marginal  hairs  of  thallus  borne  singly  ■  •  •  M-.  peclinata  (-•) 

Marginal  hairs  of  thallus  typically  paired  (often  paired 

and  single  co-occur) . .  r  1  '  .  ,.,n 

10.  Wing  15-24  cells  wide  (Fig.  12  c)  ••••■••  M.  mauina 
Wing  13-18  cells  wide  ....  M.  conjugata  subsp.  japomca  (lb) 

11.  Ventral  epidermal  cells  of  midrib  in  more  than  2  rows  .  12. 

Ventral  epidermal  cells  of  midrib  in  2  rows . >• 

12 .  Marginal  hairs  of  thallus  paired  and  falcate  (Fig.  19  c).  M.  sandei  ( 
Marginal  hairs  of  thallus  single,  and  straight  or  rather 

llexuous,  or  almost  without  hairs . 

13 .  Wing-cells  56-85  x  44-56  p,  at  middle,  epidermal  cells 

of  midrib  in  2  or  3  rows  ventrally  (Fig.  20  d)  -  M.  pinnala  i  /) 
Wing-cells  30-43  x  20-37  \l  at  middle,  epidermal  cells 

of  midrib  in  3  to  5  rows  ventrally .  ‘  • 

14.  Wing  13-18  cells  wide,  gemmae  commonly  present 

u  ^ . M.  furcata  (;1) 

Wing  8-11  cells  wide,  gemmae  lacking  .  .  •  •  •  -If-  densiseta  (30) 

15.  Thallus  tapering  toward  apex,  often  becoming  wingless 

(Fig.  21  a) . M.  consanguinea  (22) 

Thallus  not  particularly  tapered  toward  apex  ....  16. 

16.  Wing-cells  having  papillae  or  spinous  processus 

(Fig.  V2e,f) . . . 17  • 

Wing-cells  having  neither  papillae  nor  spinous  pro¬ 
cesses  (Fig.  12 d) . .  •  • 

17.  Wing-cells  having  papillae  (Fig.  17  b-c)  .  ...  M.  scobttw 
Wing-cells  having  many  spinous  processes  mainly  on 

upper  side  of  thallus  (Fig.  12  e)  •  •  •  •  M.hebndmsh 

18.  Hairs  strongly  to  somewhat  falcate  (Fig.  12  b)  ....  10- 

Hairs  bristle-like,  straight  or  somewhat  llexuous 

(Fig.  12(1, .  . . St 

19.  Wing-cells  inflated . ■ 

Wing-cells  not  inflated . ■ 


Source :  MNHN,  Palis 
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Wing  15-19  cdls^id' . M.  papulosa  (7) 

\\  mg  10-14  cells  wide . M.  parvipapulosa  (6) 

- 1  Hairs  strongly  falcate,  thallus  strongly  convex  or  invo- 

lute,  wing  14-18  cells  wide  (Fig.  12  6)..,.  M.  hamala  (8) 
Hairs  weakly  falcate,  thallus  (latter,  wing  15-25  cells 

,  ,.  wide  {Pig.  19  a) . M.  colensoi  (9) 

--  Marginal  hairs  of  thallus  paired  (Fig.  12  a,  c) . 23 

Marginal  hairs  of  thallus  single  (Fig.  12  a,  20  h)  .  .  25. 

Involucre  elongate  and  horn-like,  hairs  of  thallus 

bristle-like  . M. 

Involucre  broadly  obovate,  hairs  of  thallus  not  bristle¬ 
like,  often  more  or  less  flexuous . 24 . 

! .  Gemmae  very  commonly  present  and  well  developped 

at  margin  of  thallus,  epiphyllous  (Fig.  20  a)  .  M.  foliicola  (15) 

i.emmae  lacking,  not  epiphvllous . M.  australis  ( 14) 

Margin  of  thallus  bordered  by  a  band  of  much  smaller 

cells  . . 

Margin  of  thallus  not  differentiated . 27 

Marginal  cells  of  thallus  elongated,  50-120  x  15-25  p..  M.  comalai  19) 
Marginal  cells  of  thallus  short,  not  elongated,  22-37  x 

-  w-  17 fr-  \ . 54.  innovans  (23) 

•  Wing-cells  5o-l  10  p.  long  and  50-75  p.  at  middle,  hairs 

of  calyptra  club-shaped  (Fig.  11  h)  .  .  .  M.  clauipila  (20) 
Wing-cells  25-60  p.  long  and  19-37  p  wide  at  middle, 

club-shaped  hairs  absent . 28. 

M  lhallus  strongly  convex  ventrally  sometimes  rolled 

Th  21  c,  d) . A/,  chilensis  (24) 

i  hallus  plain  or  slightly  convex  ventrally . 29 . 

Hairs  on  underside  of  midrib  densely  arranged  in 

2  rows  (Fig  20  e,  f) . .1/.  crls/fl/a  (2i) 

i  i.urs  on  underside  of  midrib  scattered  irregularly  .  .  30 
"  W  ing  15-22  cells  vide  (Fig.  12  a)  ...  .  M.  molokaiensis  (28) 

W  mg  less  than  16  cells  wide  .  ...  31 

;l  1  nvolucre  oblong  (Fig.  11  g)  . '  /  .'  /  pmdsda  (25) 

involucre  broadly  obovate . 32  ’ 

<  ell  walls  of  thallus  much  thickened,  wing-cells  19- 

32  *  1  l;2o  p  at  middle  (Fig.  19  f  g)  .  .  M.  campbellicnsis  (13) 
tU  *  a  ls  of  Callus  not  thickened,  wing-cells  30-50- 

(70)  x  20-30  (40)  p  at  middle  (Fig.  lid)  .  M.  decipiens  (27) 

i  .  M£:9er^t  nouicrassipilis  Kuwah.  (Fig.  lie)  Jour.  Hatt.  Bot. 
hab.  2(1:  138  (1958). 

Ihslribution.  —  Japan. 

(vll  I-,™.0”*?  occurrence  of  gemmae,  wider  wing  with  larger  number  of 
SjZl.  ,,(•  ,,  gceenish  color  of  thallus  when  dry,  and  relatively  small 

,U.S  Wlng_ce|ls,  are  the  features  common  to  A/,  nouicrassipilis 
„f  "•  '  ':ra!SS,Pilis  Of  Eastern  North  America,  and  M.  lali/rons 
on  and  East  Africa.  The  characteristics  distinguishing  M.  nouicras- 
;ii  ■  '  ">  M.  discifQrmts  of  New  Zealand  are  the  blue  thallus  when  drv 

ol  \j  ''  smahei  wing-cells  of  the  latter.  A  further  taxonomic  study 
"mvu/H/iA-complex  necessitates  to  exclude  the  previous  report 


Source :  MNHN,  Paris 


22<  i 


V.  KL'WAH, 


of  M.  nouicrassipilis  from  New  Caledonia  (Kuwahara  1960).  A  detailed 
discussion  of  this  problem  will  be  given  elsewhere. 


2.  —  Metzgeria  disciformis  Evans  (Fig.  17  0)  Ann.  Rot.  21  :  290  (1 910). 
Thalli  conspicuously  bluish  when  dry.  slightly  convex  dorsally,  0.9- 
1  o  mm  wide  about  1.5  cm  long,  wing  17-25  cells  wide  Epidermal  cell, 
of  midrib  in  2  rows  dorsally,  2  or  11  vcntrallv.  Hairs  short,  straight  or 


rather  flexuous,  singly  borne  at  margin,  hairy  on  underside  of  thaWj 
Cells  of  wing  19-111  p  long  and  16-19  p  wide  in  middle  cell  walls  rat 
thin  and  trigone  minute.  Gemmae  on  upper  side  of  thallus,  disk  snap 
Thalli  unisexual.  Antheridial  branches  globose,  involucres  bro.  ) 
obovate. 

Distribution.  —  New  Zealand. 


Source :  MNHN,  Paris 


specimens  examined.  -  New  Zealand  :  leg.  Colenso  no.  1997  (YU 
-  I  [olotvpe,  NY  -  Isotype). 

This  species  is  easily  distinguishable  by  the  deep-blue  thallus,  and 
,  •  also  characterized  by  the  small  cells  of  the  wing,  the  width  of  the  wing 
1,1  ""ll  number  and  the  clo,'sal  occurrence  of  gemmae.  The  South  American 
1  uiolacen  is  another  member  of  Melzgeria  which  has  a  conspicuously 
iiiiiish  thallus.  J 


-  Md-.gtna  scobina  Mitt.  (Fig.  II  f  -  17  b-r)  Jour.  I.iim.  Soc.  Bot 
22:  243  (1887). 

Thalli  brownish  when  dry,  convex  dorsally.  0.7-1. 1  mm  wide,  1.5-3  cm 
i  'iu.  wing  11-1  I  cells  wide.  Epidermal  cells  of  midrib  in  2  rows  on  both 
t  v  (  ells  or  thallus  papillose,  cells  of  wing  40-58  p  long,  30-40  u.  wide 
middle,  ccU  walls  rather  thin,  trigones  more  or  less  developed.  Gemmae 
:  mg.  Hairs  long,  falcate,  typically  paired  at  margin,  abundant  on 
m'rrs'de  of  midrib.  Thalli  sterile.  Thalli  known  only  in  sterile  rendition, 
distribution.  —  Borneo,  Sumatra. 

Specimens  examined.  —  Borneo:  Sarawak,  Mt.  Malang,  Everett 
l  lolotype,  G  1000  -  Isotype)  :  Sansubong  Bav  (NY)  Sumatra  ■ 
!'  g.  Kehding  (G  1005). 

G I  hough  its  thallus  appearance  (brownish,  convex  dorsallv)  and 
■i",  paired  marginal  hairs  resemble  very  much  those  of  XI.  hamata, 
examination  at  once  separates  this  species  from  the  latter  and 
"""  af  ,ot  ,  members  of  Melzgeria  because  of  the  unique  papillose 
"l  the  thallus.  This  is  one  of  the  species  that  shows  the  greatest 
"  hlKatmn  and  elaboration  of  morphological  characters  among  the 
ms  lelzgeria  in  our  area  as  discussed  phylogenetic  section. 

^Mebg&ta  hispidissima  Steph.  (Fig.  18  a,  b )  Spec.  Hep.  I>  :  52 

’  hillli  Pale  grcen  wlien  dry-  slightly  convex  dorsally.  0.4-0.8  mm  wide, 
cm  long,  wing  7-11  cells  wide.  Epidermal  cells  of  midrib  in 
s  m.  both  sides.  Cells  of  wing  37-47  p  long  and  22-32  p  wide  in  middle, 

.  a  ff  th,n  and  trigones  minute.  Hairs  rather  short  and  more  or  less 
;  lk‘‘-  distributed  on  both  sides  of  thallus,  upper  side  less  hairy. 

'  "mac  at  margin  of  thallus.  Thalli  apparently  unisexual.  Only  pooriv 
1  l0Ped  involucres  were  observed, 
distribution.  New  Guinea. 

Specimens  examined.  New  Gi 
tyi"'.  G  1060,  FH). 

N"  distribution  of  hairs  on  both  sides  of  the  thallus.  although  thev 
'  'U  eied  and  the  thallus  is  not  densely  covered,  gives  an  appearance 
'  u  to  \pornel-geria.  However,  a  closer  look  reveals  that  M.  hispi- 
"m  s  auds  far  from  the  latter  in  every  fundamental  characteristic. 

'•  Melzgeria  robinsonii  Steph.  (Fig.  1') 

60  (1917). 

0 8  mm  ?’eIl0Wisl?  green  when  dr-v-  more  or  less  convex  dorsallv,  about 
de  and  2  cm  lon8.  win8  14-17  cells  wide.  Epidermal  cells  of 


leg.  Nyman  (G  1059-Holo- 


18  c,  d).  Spec.  Hep. 


midrib  in  2  rows  on  both  sides.  Cells  of  wing  28-11  p  long  and  16-28  Jl 
wide  in  middle,  cell  walls  rather  thin,  trigones  more  or  less  thickened 
tinner  side  o[  tliallns  densely  covered  with  short,  bristle-like  and  pointed 
hairs  ;  underside  of  midrib  and  margin  of  thailns  hairy.  Gemmae  lacking. 
Only  sterile  thalli  known. 


Distribution.  —  Philippines. 

Specimens  examined.  -  -  Philippines  :  Luzon.  Prov.  i.aguna.  Mt.  Ham 
jas  leg.  C.  B.  Robinson  (G  1008  -  Holotype,  NY  -  Isotype). 


Fid.  18.  —  Meisgeria  hispidissima  .Steph.  (a,  b). 
M.  robinsonii  Stcpli.  (c,  d). 

Part  of  thallus,  dorsal  view,  x  20.  G  1059  -  Holotype. 
b  Cross  section  of  thallus.  x  175,0  1059. 
c  Pal.t  „r  thallus,  dorsal  view,  x  20,  G  1008  -  Holotype. 
d.  I).,  ventral  view,  x  20,  G  1008. 


The  occurrence  of  hairs  on  the  upper  side  of  the  thallus  is  a  unique 
feature  in  I  he  genus  shared  with  M.  hispidissima ,  from  which  this  species 
is  distinguishable  mainly  by  its  much  wider  thallus  in  cell  number  ana 
near  lack  of  hairs  on  the  underside  of  the  wing,  (wing  7-1 1  cells  wide, 
and  hairy  on  the  underside  of  the  wing  in  M.  hispidissima). 

6,  _ Metzgeria  parvipapulosa  Kuwah.  Jour.  Halt.  Bot.  Lab.  23  • 

11  (1960). 

Distribution.  —  Tahiti,  Fiji. 

This  species  is  closely  related  to  M.  papulosa  in  the  inflated  cells  ° 
the  wing  and  in  the  falcate  hairs.  Its  chief  dillerence  from  M.  papuM 


Source :  MNHN,  Paris 


‘If  mufh  snia“er  tha,li  "*h  narrower  wings  in  cell  number  (wing 
1  I't  cells  wide  in  M.  papulosa),  as  shown  in  the  key. 

Melzgeria  papulosa  Steph.  Spec.  Hep.  I  :  294  (1900). 
Distribution.  —  Hawaii,  Tahiti. 

Doth  M.  papulosa  and  M.  parvipapulosa  show  rather  close  relationship 
ihc  well  known  XI.  hamala,  especially  in  the  strongly  falcate  and  paired 
1 :  -u-ginal  hairs  ;  Ihe  chief  difference  is  the  characteristic  of  inflated  wine 
lls  of  the  former  two  species.  -  s 

8.  -  Melzgeria  hamala  Lindb.  (5)  (Fig.  12  h).  Acta  Soc.  Pro  Fauna  FI 
renmea  I  :  25  (1877). 

Melzgeria  mfida  Mitt.  Jour.  Linn.  Soc.  Bo'  .  22  :  213  (1886) 
Melzgeria  hamaliformis  Schiffn.  Nova  Acta  CO.  272  (189$)  sun 
non.  v  >'  ■  J  • 

Melzgeria  fuscescens  Mitt,  in  Steph.  Spec.  Hep.  I  ■  29.5  (19001 
sgn.  nov. 

Melzgeria  longipila  Steph.  Spec.  Hep.  C  :  54  (1917). 

1  halli  pale  yellowish  brown  when  dry.  2-7  cm  long,  0.8-1 .3  mm  wide 
1  ce,ls  w,de-  strongly  convex  dorsally,  margin  decurved  some- 
s  beneath,  thus  forming  a  tube.  Hairs  numerous  along 

01  L,lalllls  and  underside  of  midrib,  long  and  strongly  falcate 
1  '  at  niargin.  Epidermal  cells  of  midrib  in  2  rows  on  both  sides’ 

"  "Ts  °f  midrib'  dorsal  sida  weakly  arched,  epidermal  cells 

■  "Ua  side  arge  and  protrudenl,  typically  forming  a  triangle.  Cells 
"g  10-60  (x  long,  2:>-35  (X  in  middle,  walls  rather  thin,  trigones  slightly 
|l,'ped;  (,emmf  produced  at  margin.  Thalli  unisexual.  Involucres 
M\  obovate.  Anthendial  branches  globose  or  subglobose.  Calyptra 
rm.  wnh  falcate  hairs.  K 


New  Zealand,  Australia, 


istribution.  —  Asia,  Pacific  Oceania, 
v  S.  America,  Europe,  Africa, 
peennens  examined  (representative).  —  Australia:  Victoria,  Apollo 
i  '  . Sy''lyJI"  ,for  -U-  nil,da  Amboina  (Indonesia)  :  leg. 

'i.siia  (G  BUS  -  Isotype  for  M.  hamaliformis  Schiffn)  Java- 
Megamendong,  alt.  4000-6000  ft.,  Moti.iv  (G  10.51  -  Holotype  for 

Z7Z7-  unts  :  T,°f0e;  Ieg‘  •M,n,,-EV  (NY)'  lc§-  P-vterson  (G  1033), 
,,  '  IsotAllcs  for  V/-  foreseen*  Mitt.  ;  Mt.  Pangcrango 

:  J'hodas  (N 5  ).  Sumatra  :  Mt.  Singalang,  alt.  1800  m  (C.  1028) 

'  ,  sliw.;  5!°*'  m  (G  1037'  mt0-  NY).  New  Hebrides:' 

I  11107  In-)-!  9J/  "  0 otyPe  f("’  A'/,  longipila).  Samoa  :Beinecke 
Ni  I  !!■’.,  )  :  PowELL  16 1  (NY).  Fiji:  Mt.  Evans.  A.  C  Smith 

New  Zealand :  Auckland  (G.  1011) ;  Waimate  (FH)  :  Hawke’s 

, \\ll l~gena  Pewww  Royal  Bot.  Gar.i.  Kow  Hull.  Misccll.  Inform.  192-1: 


ic  with  M.  hamala.  but.  tin 

uiilik.-  normal  M.  hamala 
-'I ■  hamala,  which  show.. 


Source .  MNHN,  Paris 


Bay  (l’H).  Tasmania  :  Ml.  Wellington.  2000  ft.  W.  A.  Weymouth  264 
(NY)  ;  Hobert  Rivulet  (Yl'). 

Tliis  is  a  widely  distributed  tropical  species  with  a  great  variety  01 
morphological  modification.  However,  the  following  combination  ol 
essential  features  gives  a  clear  taxonomic  definition  :  (1)  thallus  typicalh 
brownish  when  drv,  (2)  thallus  strongly  convex  dorsallv,  (3)  hairs  strongly 
falca.e  and  paired  at  margin  of  wing,  (4)  epidermal  cells  of  midrib  m 
2  rows  on  both  sides.  (5)  cells  of  wing  unmodified. 

Type  specimens  of  both  M.  hamatiformin  and  M.  fuscescens , agree  well 
with  M.  hamata.  Apparently  the  Himalayan  M. 
should  be  svnonymized  with  M.  Iiamala. 


viseta  Steph.  also 


9.  Melzgerin  colmsai  Steph.  (Fig.  19  a).  Spec.  Hep.  6  :  19  (1917). 

Thalli  brownish  when  dry,  more  or  less  convex  dorsally.  about  1.5  mm 
wide  and  2  cm  long,  wing 'l 5-25  cells  wide.  Epidermal  cells  of  midrib  m 
2  rows  across  on  both  .sides.  Cells  of  wing  30-4?  p.  long,  25-38  p.  wide  m 
middle  cell  walls  rather  thin  and  trigones  minute.  Gemmae  produced 
at  margin  of  thallus.  Hairs  weakly  falcate  or  llexuous,  typically  paired 
aL  margin,  many  on  underside  of  midrib.  Thalli  unisexual.  Involucres 
broadly  obovate,  antheridial  branches  globose. 


Distribution.  New  Zealand,  new  (o  Tasmania. 

Specimens  examined.  -  New  Zealand  :  (G  716  -  Hololype)  :  ley.  , 
CousNSO  (NY)  :  Stewart  Is.  (FI1).  Tasmania  :  Port  Cygnet,  eg.  | 
\V.  A.  Weymouth  (FU)  :  near  Williamsford  (FH),  ML.  Wellington,  leg.  | 
W  \  Weymouth  (FH)  :  South  coast,  leg.  W.  A.  Weymouth  (V  )• 

Although  closely  allied  to  M.  hamata ,  this  species  is  distinguished 
from  it  by  the  weakly  falcate  or  llexuous  hairs  (strongly  falcate  in  i 

M.  Iiamala),  the  wider  wing  as  expressed  in  cell  number  (14-18  cells  wide  in  | 

M.  hamata ),  and  flatter  thallus  (strongly  convex  in  M.  hamata). 

10.  Metzger ia  sandei  SchilTn.  (Fig.  19  b,  e).  Kais.  Akad.  Wien 

67  :  181  (1898). 

Thalli  brownish  when  dry,  convex  dorsally,  about  1  mm  wide,  3-1  'in 
long,  wing  1  1-20  cells  wide.  Male  thalli  narrower  by  several  cells  m.vwng 
width  than  female.  Epidermal  cells  of  midrib  in  2  rows  dorsally,  lypu  mlty 
in  4  rows  vent  rally.  Cells  «.r  wing  25-50  p  long,  20-30  p.  wide  in  middle, 
cell  walls  and  trigones  slightly  thickened.  Gemmae  lacking.  Hairs  fall  u- 
paired  at  margin,  many  on  underside  of  midrib.  1  halli  unisexual.  Ant  if 
ridial  branches  globose,  involucres  broadly  obovate. 


Distribution.  Sumatra,  Java,  new  to  Philippines. 

Specimens  examined.  Philippines:  Luzon,  Ml.  Thomas,  WhiUor(j 
ami.  1908  (NY).  Sumatra  :  Singalang,  alt.  2380-2440  m.  (FH,  G  10/.  - 
-  all  Isotypes).  Java  :  Prow  Preanger,  alt.  1760  m  (FH  -  Isotype). 

In  general  appearance,  because  of  the  brownish,  convex,  loosely  bit¬ 
ched  thallus  and  falcate  hairs  paired  at  margin,  this  species  is  very  muc 
like  \I.  hamata ,  from  which  it  is  to  be  distinguished  on  closer  examina 
Lion  by  the  ventral  epidermal  structure  of  the  midrib  (epidermal  cei 
of  the  midrib  in  2  rows  on  both  sides  in  M.  hamata).  The  paired  and  falca  • 
marginal  hairs  of  this  species  at  once  separate  it  from  XI.  furcaia a 
M  densiseta ,  which  have  a  midrib  with  similar  epidermal  structur  ■ 


AND  SOUTH  EAST 


Source :  MNHN,  Paris 


226  Y-  kuwahara 

U  _ Metzgeria  nano  Kuwah.  Jour.  Hatt.  Bot.  Lab.  23  .  9  (1960). 

Distribution.  —  New  Caledonia. 

The  bristle-like,  dense,  paired  marginal  hairs  ami  oblong  form  ol 
involucres  distinguish  well  this  species  from  all  other  members  of  Met. 
geria.  A  discussion  of  taxonomic  relationship  of  this  species  was  given 
by  the  writer  (1960). 


mauina  Stepli.  (Fig.  U  i  ;  12  c).  Spec.  Hep.  (1 : 


12.  —  Melzgeri 

(1917). 

Distribution.  —  Hawaii.  New  Caledonia. 

The  bristle-like,  densely  arranged,  short,  paired  marginal  hairs,  and 
wider  thallus  in  cell  number  are  the  most  distinguishable  taxonom  i 
characteristics  of  this  species.  These  features  separate  well  the  specie, 
from  other  monoecious  members  in  our  area,  M.  pedmata  and  M.  conju 
gala  subsp.  japonica. 

13.  Metzgeria  campbelliensis  Kuwah.,  sp.  nov.  (6)(Fig.  l9  d-g). 
Phalli  Dale  vellow  or  pale  brown  when  dry,  0.5-0.8  nun  wide,  about 

1  cm  long  wing  12-16  cells  wide.  Epidermal  cells  of  nuc^b  in  2  row 
dorsally  .  also  “cl,. 

3  and  trigones  largo,  i  iairs  Sparse  along  margin  of  ttetos  mjdon  undo, 
side  of  midrib,  paired  at  margin  ol  thallus.  Gem  mat  lacking, 
apparently  dioecious  :  only  poorly  developed  involucres  observed. 
Distribution.  —  Campbell  Island  (Subantarctic). 

Wrimen  examined.  —  Campbell  Island  (NY  -  1  lolotype). 

The  proposed  new  species  is  characterized  by  small  and  very  thick- 
walled  cells  of  Lhe  thallus.  Naturally,  the  climatic  condition  of  the  type 
locality  must  be  considered  in  connection  with  the “G?  “ Ue^faJs  ot 
of  the  thallus  However,  the  writer's  experience  with  the  material! 
Mrtzgma  from  the  Subantarctic,  Northern  Japan,  Aleutians  and  Alas 
satisfies  this  proposal  of  new  species,  the  most  closely  related  spec  es 
u!  ii  cam, Mli l U  is  M.  decipi cm-  from  which  the .  former  ms  readdy 
distinguislied  liy  its  much  smaller  size  of 

thick  cells  of  the  thallus  <30-50-(70)p.  long  and  2C)-.iO-(  10)  p  wide  in  -M. 
pirns).  Another  close  ally  is  M.  prdmata  whose  monoecious  conditio# 
most  readily  separates  these  two  species,  as  weU  the  nature  of  the  c 
of  thallus. 

14  -  Metzgeria  mstmtis  Steph.  (Fig.  20  c).  Hedwigia  28  :  267  (18S9). 

or  more  or  less  llexnous,  typically  paired  at  margin  of  thallus,  scatter 

I  J  •  i .  n  n  (I  s  Iain  ad  1  cm  tonga.  Alae  12-16  crttulo* 
(U)  Dioica  iflor.  am.de.  Imml  ns,)  .  •)..»  0.8  m>nlaa  aa\c,  g  Mla 

i  .  sclulosa .  sen  anmmata.  Costa  utrniupie  z  ceuwis  co< (««•>» 

Mac.  margme  parum  seiawsa.  w  , r 

Ccllulae  alarum  mediae  10-32  y  tongae,  11-25  y  Mai . 


Source :  MNHN,  Paris 


20.  —  Melsgeria  /oliicola  Schiffn.  (a  b). 

M.  australis  Steph.  (c). 

M.  pinnata  Steph.  (d). 

M.  cristala  Steph.  (e-i). 
h  marginal  gemmae  and  involucres,  ventral  \ 


"■  l>art  of  thallus,  wi 
-  Isosyntype). 

'•  ^'giiiof  thaJJjB,  x  122,  G  1024. 

I,  . of  Callus,  x  175,  NY  -  Syntype. 

t  | section  of  thallus,  x  88,  G  1091  -  Holotype. 

'  ,:-'-lmMe  on^rit!’’  tai**  a"*«*!*Ucr"nial  <*11*,  X  175,  G  1 007  -  Holotype. 

K.  I-, - -  showing  two  rows  Of  hairs  a«  outlined  their  bases,  x  175,  G  1007. 

h.  \i.  •  ,  '  '  "f  midrib,  with  a  pair  of  hails,  X  387,  G  1007. 

.  -  "Mil  of  thallus,  x  175,  G  1007. 

'“••irginnl  genuna,  x  88,  G  1007. 


Source :  MNHN,  Paris 
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hairs  few  on  outer  surface. 

Distribution.  —  Australia,  uew  to  Tasmania. 

(19011)  'and  Eva®  t’ittB)  |Wl  U*  sl“’™'s  j“t0 
nilidii  which  is  identical  with  M.  hamala.  More i  recently. 

,  ,  ;1)X  (1961)  also  regarded  this  species  as  a  synonym  oi  M,  hamala. 
nvcvc,  the  writer's  examination  of  two  synfype  specimens  shows 

condition  is  obvious. 

15  _  ylitjer ii  roliicola  Schiftn.  (Fig.  20  a,  b).  Kais.  Akad.  Wien  67 

hl'k^Ha'SisMissima  Hoi.  Mem  Soc.  Fauna  FI.  Pennies  26  : 
:i8  (1951),  syn.  not). 

Thalli  nale  when  dry.  plane  or  slightly  convex  dorsally,  about  0  6  mm 
lhalli  pe  .  s  Wi(1e.  Adventitious  shoots  not  com- 

"on  Teib  rSpelluciV,  ..V70  p.  long  and  28-86  ,  wide  in  middle 
cell  walls  verv  thin  and  trigones  none.  Epidermal  cells  of  niidnb  m  -  ro\  s 
“  both  sidew  Hah"  straight  or  rather  tenons,  paired  at  margin  ol 
thallus  scattered  on  underside  of  midrib.  Gemmae  well  developed  at 
mnrain  of  Uiallus.  Thalli  unisexual.  Involucres  broadly  obovate,  hat 
at'  margin  and  on  outer  surface.  Antheridial  branches  globose,  hairs 
scattered  on  outer  surface. 

Distribution.  —  -Java,  Sumatra. 

mfFH.  G«m  -  both  Ts.syntvpes 
'"This' suecies1  ha.  close  allies  with  M.  im.ilmla  sharing  the  general 

“^sh^ 

‘''Thf't'vpe'specimen  of  M.  crislatimma  Here.  is  certainly  the  young 
shme  of  A/,  foliirolti.  Herzog’s  original  description  and  dtawinga 
figure  this  plant,  except  lor  the  statement  of  «  setuhs  umsenatts  >• 


Source :  MNHN,  Paris 


METZGER1ACEAE  IN'  NORTH  AND  SOUTH  EAST  ASIA  229 

Specimens  from  the  Farlow  Herbarium  demonstrate  clearly  that 
iliis  species  occurs  abundantly  as  an  epiphyllous  hepaticae  with  a  wide 
variety  of  substrata  in  Java  and  Sumatra.  Apparently,  it  is  one  of  the 
common  epiphyllous  hepaticae  there. 

Hi.  Melzgeria  conjugata  Lindb.  subsp.  japonica  (Hatt.)  Kuwah. 
Jour.  Hatt.  Bot.  Lab.  20  :  135  (1958). 

Melzgeria  conjugata  Auct.  -  quoad  plant  .Tapon. 

Melzgeria  conjugata  var.  minor  SchilTn.  Nov.  Act.  (iO  ■  271 
(1893). 

Melzgeria  lindbergii  Schifl'n.  Kais.  Akad.  Wien  f»7  :  30  (reprint) 
(1898). 

Melzgeria  conjugata  var.  japonica  Halt.  Jour.  Hatt.  Bot  Lab 
15  :  80  (1955). 

Thalli  pale  green  when  dry,  somewhat  convex  dorsally,  about  3  cm 
Iciiq,  0.7-1. 2  mm  wide,  wing  13-18  cells  wide.  Epidermal  cells  of  midrib 
ii  2  rows  dorsally,  in  2-3  (mostly  2)  ventrallv.  Cells  of  wing  30-55  p.  long, 
>-37  a  wide  in  middle,  cell  walls  and  trigones  more  or  less  thickened. 
Hairs  usually  numerous  along  margin  and  on  underside  of  midrib, 
'iiicLimes  scattered  on  underside  of  wing,  typically  in  pairs  al  margin. 

1  "  inmae  lacking.  Phalli  bisexual.  Antheridial  branches  globose  or  sub- 
Jabosc.  Involucres  broadly  obovate.  Calvptra  pyriform,  hairy.  Bands 
"I  S0II>icircular  thickenings  in  outer  layer  of  sporangium  wall,  thicke- 
l!l"”s  of  inner  layer  semiannular.  Elaters  7  p.  wide  al  middle.  Spores 
'  -2 1  1 1  jn  diam.,  yellowish  brown  and  granular. 

Distribution.  —  Sakhalin  (Kitagawa  1903),  Japan,  Korea  (Ilong  1962), 
ava’  Himalayas  ;  new  to  Formosa,  Philippines,  Annani,  Sumatra. 
Specimens  examined  (representative).  —  Formosa:  near  Taipei 
iu79)-  Philippines:  Luzon,  Mt.  Banajao,  Robinson  (G  9886)  ;  Min- 
'iao,  Butuan,  (FH,  NY).  Annara  (G  9902).  Sumatra  :  alt.  1600-1680  m 
1  J I  -  Isosyntype  for  M.  lindbergii).  Java:  Prov.  Batavia,  alt.  200- 
f;"  !"•  ,FH-  <''337,  '139,  3-11-4,  9881,  9894  ,  9899,  NY  -  all  Isotypes  for 
■  lindbergii)  ;  prov.  Preanger  (G  1055) ;  Tjibodas.  1150  m,  Nyman 
1  '  '  .  / *•  Himalayas:  N.  W.  Himalaya,  (G9891);  N.  W.  Himalaya, 
/-dm  Carhwal,  3048  m  (G  9898). 

I  bis  taxon  was  first  proposed  as  a  geographical  subspecies  occurring 
‘.'l>an  < Kuwahara  1958).  During  the  course  of  this  study  some  thirty 
M"  eimens  of  il  were  identified  and  served  to  outline  a  wider  distribution 
b'uith  East  Asia,  where  apparently  this  is  one  of  the  most  common 
"embers  of  Melzgeria ,  as  is  also  M.  hanmta. 


1 '  .  -  Melzgeria  pinnata  Steph.  (Fig.  20  d).  Spec.  Hep.  (» :  59  (1917). 

Dialh  pale  green  when  diy,  slightly  convex  dorsally,  1-1.5  mm  wide, 
'  cm  l°ug,  wing  10-14  cells  wide.  Epidermal  cells  of  midrib  in 

~  ,lorsally.  in  -  or  3  rows  ventrallv.  (.ells  of  wing  56-85  p.  long,  14-56  p. 
,m'p  111  middle,  cell  walls  raLher  thin  and  trigones  slightly  thickened. 

minue  lacking.  Hairs  few  al  margin  of  Lhallus,  single  or  paired.  Thalli 
nown  only  in  sterile  condition. 

Distribution.  —  Auckland  Island  (Subantarctic). 


Source :  MNHN,  Paris 
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Specimen  studied.  —  Auckland  Island  :  leg.  Tennant  ann.  1904 
(G 1091  -  Holotype).  .  .  .  .  . . 

This  species  stands  near  M.  decipiens  from  which  it  is  distinguishable 
by  its  much  larger  thallus-wing  cells  and  by  the  ventral  epidermal  struc¬ 
ture  of  the  midrib  (thallus-wing  cells  30-55  |x  long  and  20-35  p.  wide, 
and  epidermal  cells  of  midrib  in  2  rows  ventrally  in  M.  decipiens). 

18.  —  Metzgeria  hebridensis  Steph.  (Fig.  11  e).  Spec.  Hep.  G  :  51  (1917). 
Distribution.  —  New  Hebrides,  New  Caledonia. 

The  most  distinguishing  feature  of  this  species  is  the  presence  of  many 
spinous  processes  on  the  cell  walls  of  the  wing,  a  character  which  sepa¬ 
rates  this  species  from  all  other  members  of  Metzgcria  in  the  area  consi¬ 
dered  here. 

19.  _  Metzgcria  comata  Steph.  (Fig.  11  h,j).  Spec.  Hep.  1  :  287  (1900). 

Metzgeria  marginata  Sleph.  Spec.  Hep.  6  :  55  (1917). 
Distribution.  —  New  Caledonia. 

The  detailed  taxonomic  characteristics  of  this  species  were  previously 
supplied  by  the  writer  (1960). 

20.  —  Metzgeria  clavipila  Steph.  Spec.  Hep.  G  :  48  (1917). 

Metzgeria  lucens  Steph.  Spec.  Hep.  6  :  54  (1917). 

Distribution.  —  New  Caledonia. 

A  detailed  discussion  was  given  by  the  writer  (1960)  of  the  taxonomic 
characteristics  and  relationship  of  this  species. 

21 .  —  Metzgeria  crislata  Steph.  (Fig.  20  e-i).  Spec.  Hep.  G  :  49  (1917). 
Thalli  pale  green  when  dry,  slightly  convex  dorsally,  about  0.5  min 

wide  and  1  cm  long,  wing  8-1 1  cells  wide.  Epidermal  cells  of  midrib  in 
2  rows  on  both  sides.  Cells  of  wing  30-50  p.  long,  20-30  p.  wide  in  middle, 
cell  walls  rather  thin  and  trigones  minute.  Gemmae  produced  at  margin 
of  Lhallus.  Hairs  various  in  nature,  ranging  from  bristle-like  to  rather 
llexuous,  borne  single  at  margin,  densely  in  two  rows  on  underside  of 
midrib.  Thalli  known  only  in  sterile  condition. 

Distribution.  —  Java. 

Specimen  examined.  —  Java  :  Tjibodas,  leg.  Nyman  (G  1007  -  Hoio- 
type).  . 

This  species  is  remarkable  for  the  specialization  of  hair  distribution 
on  the  underside  of  the  midrib,  where  the  hairs  are  arranged  in  two  dense 
rows.  No  other  species  of  Metzgeria  in  our  area  shows  such  a  definite 
arrangement  of  the  hairs  on  the  midrib,  although  many  species  show 
specialized  origination,  as  paired  hairs,  at  the  margin  of  the  wing. 

22.  —  Metzgeria  cansanguinea  SchifTn.  (Fig.  11  ft;  21  a,  b).  Nov. 
Act.  GO  :  271  (1893). 

Metzgeria  frutirulosa  Auct.  non  (Dicks.)  Evs.  -  quoad  plant. 
Asiat. 

Thalli  pale  yellowish  or  green  when  dry,  more  or  less  convex  dorsally. 
0.6-1-(1.3)  mm  wide,  1-2  cm  long,  wing  8-1  1-(18)  cells  wide.  Epidermal 


Source :  MNHN,  Pans 


21.  -  -  Meizgeria  consanguinca  SchifTn.  (a.  1>). 

M.  chilensis  Stepli.  (c.  <)). 

M.  fieri piens  (Massal.)  Schiffn.  &  Gotta,  (e-g). 


11  of  tlmllns,  with  aritheridial  branche 


of  thallus,  x  122.  G  1088. 
lus,  with  an  adventitious  shoi 


,  .  ■  "i'u  nuveuwtious  sc 

,'uss  section  of  thallus,  :•  122,  G  721. 


lus,  with  marginal  gemmae, 
alius.  X  83.  FT.  A.  MlELER  2( 


ventral  view,  x  20,  G  1088. 
ventral  new,  x  20,  G  721  -  Holotype. 
20,  H.  A.  MrrxER2fi57. 


•etion  Of  f.bnlliic  v  I]  a  vr: 1 1  —  oer- 


Source :  MNHN,  Paris 


cells  of  midrib  in  2  rows  on  both  sides.  Cells  of  wing  28-55  p  long.  —-3a  g 
wide  in  middle,  cell  walls  and  trigones  more  or  less  thickened.  Gemmae 
at  margin  of  wing,  few-celled  mucilaginous  gemmae  around  apex  ol 
thallus.  Hairs  poorly  developed,  straight  or  more  or  kss  flexuous,  borne 
singly  al  margin  of  thallus,  scattered  on  underside  of  midrib  Lhalli 
dioecious.  Involucres  broadly  obovate.  Antheridial  branches  subglobose 
or  globose.  Calvptra  pyriform,  hairy.  Bands  of  semicircular  thickenings 
in  outer  laver  of  sporangium  wall,  nodulose  thickenings  of  Miner  lay ei 
without  extended  semiannular  thickenings  :  median  wall  present,  hlateis 
8  p  at  middle.  Spores  18-21  p  in  diam.,  yellowish  brown  with  granular 
surface. 

Distribution.  Japan,  Korea  (Hong  1962),  Java. 

Specimens  examined  (representative).  -  Java ;  Pangerango,  leg. 
G.  Karsten  (G  1687  -  Isotype  for  M.  consanguine")  :  alt.  2985  m  (G  1U88). 
Tiibodas  (G  1089)  :  Korndong  (FH)  :  Pangerango  'FH). 

Both  type  specimen  and  SchilTners  original  description  of  Javanese 
M.  consanguine"  agree  with  M.  fruticulosa  in  our  area  which  is  feature-; 
by  the  tapering  thallus  and  the  mucilaginous  gemmae.  Although  tins 
species  is  fairly  commonly  distributed  in  North  East  Asia,  it  does  no 
occur  above  the  deciduous  zone  in  Japan.  Further  study  is  needed  In 
reveal  its  true  distributional  pattern. 


23,  Melzgeria  innuvans  Steph.  Spec.  Hep.  •>  :  52  (1917). 
Distribution.  —  New  Caledonia. 

The  taxonomic  characteristics  and  relationship  of  this  species  wcie 
previously  supplied  by  the  writer  (1960). 


24.  -  Melzgeria  chilensis  Steph.  (Fig.  21  c,  d).  Spec.  Hep.  1  :  285 
(1900). 

Thalli  pale  green  when  dry,  convex  dorsallv,  typically  strongly  convex 
and  rolled,  0. 1-0.9  mm  wide,  about  1  cm  long,  wing  10-16  cells  wide. 
Epidermal  cells  of  midrib  in  2  rows  on  both  sides.  Median  cells  of  wing 
25-60  a  long,  19-30  p  wide,  cell  walls  and  Lrigones  usually  more  or  less 
thickened.  Gemmae  lacking.  Hairs  straight  or  bristle-like,  borne  sing.) 
al  margin.  Thalli  unisexual.  Involucres  broadly  obovate,  anthenm.u 
branches  globose. 


Distribution.  -  New  Zealand. 

Specimens  examined.  New  Zealand:  leg.  Colenso  2198  (G  7-1 
-  1  lolotvpe).  Chile  :  Quinquina  Island,  leg.  Di-sen  (G  72.,  -  SyntyP  • 
NY  -  Isosyntype).  ,  nr 

The  combination  of  a  typically  strongly  convex  thallus  and  mou  ' 
less  bristle-like  hairs  singly  borne  at  Lhe  margin  of  the  wing  pro\ 
the  essential  features  of  this  species. 

l  he  Chilean  specimens  of  the  syntype  differ  in  their  characters!  i  . 
as  discussed  below,  so  that  the  only  locality  for  this  species  known 
the  writer  is  New  Zealand.  .  h  i. 

There  are  two  specimens  in  the  Stephani  Herbarium  whose 
suggest  a  possible  Ivpe.  Evans  (1923),  in  a  discussion  on  this  specie- 
considered  Lhe  Chilean  specimen  to  be  lhe  lype,  although  he  pom 
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tlla  *l.,s  quit!  difIerent  from  Stephani’s  description.  Hodgson  (1961) 
.’llowed  him  stating  that  Ihe  type  specimen  is  monoecious,  and  excluded 
iu.s  species  from  New  Zealand,  in  spite  of  the  locality  cited  in  Stephani’s 
description.  In  fact,  the  Chilean  specimen  is  monoecious  and  quite  diffe- 

■  ni  from  the  original  description,  as  Evans  stated.  However,  the  New 

■  ,land  specimen  does  agree  well  with  the  original  description,  and  follo- 

7"r  'll  ?  SleP.hanis  description  is  enough  to  determine  the  selection 
;  ,  yP  froni  Uiese  two  specimens:  «  Dioecious:  wing  almost  rolled 

•  ,niapnal  ha,rs  dense,  long  and  rigid.  „  The  New  Zealand  specimen 
“'-M-  t  ,en’  ,s  considered  to  be  the  Holotype ;  althouch  the  species 
name  is  deceptive  for  this  determination  of  the  type. 

-  Md-gcria  paimseta  Steph.  (Fig.  1 1  g).  Spec.  Hep.  K  :  58  (1917). 
Distribution.  —  New  Hebrides. 

'ilhoiish  it  is  dearly  distinguished  by  the  oblong  form  of  involucre 

SW**  »  rl”sely  rda*«i  1»  V.  dedpiem  and  shares  other  mami 
taxonomic  characteristics.  J 

“•  ■  yd;.r/mft  pectmata  Steph.  (Fig.  II  „).  Spec.  Hep.  6:58(1917) 
M.  nceamca  Kuwah,  .lour.  Matt.  Bot.  Lab.  23:  22  (I960), 

“  I“le  RWK  *y.  slightly  convex  dorsally,  1.3-2  cm  long 

mm  *,de  wing  11-18  cells  vide.  Epidermal  tells  of  midrib  £ 

i,  till  '  ,e“S  wfa*  F  long'  M  ,u  wide  in  middle  ; 
vans  weakly  verrucose,  more  or  less  thickened,  trigones  not  tleve- 
'  h  lairs  itlnog  margin  of  wing  and  scattered  on  ventral  side  of  midrib, 

. °  „f  h  ’nf™*"1  l,air!  bl™f  singly.  Gemmae  few 

„  ,°r  W,™S'  'hal1'  bisexual.  Antheridial  branches  subgloboso, 

rT  broadly  obovate.  Calyptra  pyriform,  hairy. 

Mm"'  0 (Hawaii,  New  Caledonia.  Samoa, 

Jahrti),  new  to  Australia, 

l(d!tlTTSLfamif<i?fprese"tativO'  ' " Ha\vaii :  leg.  Bai.dwin  no.  163 
-  .Itirimefn  m'  r  '  rMm*ns  H.  A.  1I,llk„  no.  3503  (B1SH 

v  .  I  P  *  ocea,n,“)-  New  Caledonia  :  leg.  Le  Rat  no.  308  (G  1085) 

il.Vx.s  ')896)  HAnF,F,1r<'  l[,;12>'  Fiji:  leg-  Gbakffe  <G  994).  Tahiti  (G 
m)  :  R  S- 

tic,!,11;;  '’fJS  .btdooecious  species  in  our  area  whose  sexual  condi- 

female  branch^  M C  )y.the  common  Presence  of  both  male  and 
sp,v„.s  in  M'  pfl:[mata  ls  distinguishable  from  other  monoecious 

U  si;  area  as  f°!'°ws  ;  the  marginal  hairs  are  paired  in  M.  conjn- 
'he  inarginafflrsar’  WhK'h,1S  dis,t”buted  1,1  Norlh  aild  -South  East  Asia  : 

Pa,red  and  the  whlg  “  '4-24  cells  wide  in  M.  mauina, 
malcrial  frnm  .-d"du  dn<?  ^f."  Caledonia.  After  an  examination  of 
sal  is), |  n  .  ,,  '.10us  "Idely  distributed  localities,  the  writer  is  now 
1,11  mmortanc.  *  "T'  slnicture  of  the  m'drib  is  not  of  fundamen¬ 
tal'  ,1 ,  „  !°f  !,OT»™  characterization,  although  it  reflects  the 

wSS  h  “  «  “*  ,l’“11'ls-  Thas-  th‘  •»«*  wider  range  o? 
ttymv  „  how  necessitates  the  placing  of  M.  occmica  in  syno- 

■  pectmata  and  M.  ocmnica  are  considered  to  be  conspecific. 


Source :  MNHN,  Paris 


27  —  Melzgeria  decipiens  (Ma Mai.)  Schiffn.  &  Gottsche  (Fig.  11  d ; 

21  e-q).  Forschungsreise  «  Gazelle  »  4  :  43  (1888). 

Melzgeria  fare  at  a  var.  decipiens  Massal.  Nuovo  Gior.  Bot. 

Ital.  17  :  256(1885).  ,1Q(VV. 

Melzgeria  glaberrima  Steph.  Spec.  Hep.  1  :  (iyu'))- 

Melzgeria  guadriseriata  Evans  Proc.  V*  ash.  Acad.  S  . 

142  (1906), sun.  nov. 

Melzgeria  caledonira  Steph.  Spec.  Hep.  6  :  48  (1917),  sgn.  nov. 

Melzgeria  howeana  Steph.  Spec.  Hep.  6  :  52  (191  /),  sgn.  nov. 
Thalli  pale  yellowish  green  or  green  when  dry,  plane  °r 
dorsally,  0.8-1. 1  mm  wide,  about  2  cm  long,  wing  10-1  o  cells ?wi  ■  - 
dermal  cells  of  midrib  in  2  rows  on  both  sides.  Cells  of  wmg  dO-SO-fy0);! 
Ions  oo-oO-t  10)  u.  wide  in  middle,  usually  cell  walls  rather  thin  and  1: 
gonra  not  developed.  Gemmae  produced  at  margin  ot  .hallos.  Hans 
straight  or  rather  flexuous,  scattered  along  margin  and  on  ander  ‘'  ' 
of  midrib,  borne  singly  at  margin.  Thalli  unisexual.  Involucres  broadly 
obovate,  antheridial  branches  globose. 

Distribution.  -  Japan,  Java,  Hawaii  New  Caledonia  StojrZeatod 
Australia,  Tasmania,  Juan  Fernandez  Is.  (Evans  1980,  Arnell 
Chile  (Evans  1923,  Arnell  1955),  Falkland  Is.  (Evans  1923). 

Specimens  examined  (representative).  -  Japan  :  TS!a’  jPki^’ 
les  Yoshinaga,  (YU  -  Holotype  for  M.  quadnseriata).  Hawaii  Cooke 
nos.  22,  102  ;  H.  A.  Miller  no's.  2657,  2662.  New  Caledonia  :  leg.  Lb.  Bat 
(G  948  -  Holotype  tor  M.  caledonica).  New  Zealand  :  Auckland  eg. 
Chessman  (G.  941-Syntype  tor  ill.  glaberrima) :  leg.  Kw°i*t  (C  »0- 
Syntype  tor  M.  glaberrima );  North  Band.  » :«•  O  ; 

Wairoa,  leg.  Hodgson  (FH).  Australia:  leg.  W.  W.  »*rrs  (G III 
Holotype  [or  M.  hoiaeana )  :  Mt.  Wilson  (G.  1060)  ;  Victoria  (Cr«L 
Syntype  tor  M.  glaberrima) ;  N.  South  Wales,  Richmond  River  (G  9900). 

T”u'p«liSn,is  very  closelv  related  to  this  species,  but  its  monoecious 
condition  readily  distinguishes  it  from  M.  iedpiens.  Every  other  morpho¬ 
logical  characteristic  presented  by  these  two  .penes  is  ot  the  most  com  1 
type  to  be  found  ill  Melzgeria.  No  single  characteristic  is  remarkable  m 
its  distinction  or  specialization  among  the  members  of  Mclzgeri  . 
summarize  these  characteristics:  (1)  the  epidermal  cells  arein  2ro 
on  both  sides  of  the  midrib  ;I2)  the  hairs  are  scattered  along  the  na,ff( 
of  the  wing  and  on  the  underside  (mostly  on  midrib)  of  the  thallus,  ^ 
falcate,  borne  single  at  the  margin:  (.S)  the  wing  is  10-18  cells 
(.1)  the  cells  of  the  wing  are  80-60  p  long  and  20-Jo  p  wide  in  nudd 
5  the  cells  of  the  wing  arc  without  any  modifications  such  as  pa  I'll, 
or  spinous  processes  ;  (11)  the  margin  of  the  thallus  is  not  bordered  I  j  V 
band  of  particularly  small  cells  :  (7)  gemmae,  when  present,  are  product 
at  the  margin  of  the  thallus.  d 

It  is  reasonably  estimated  that  this  species  will  be  more  widely 
in  the  tropical  and  temperate  zones. 

The  detailed  study  of  the  type  specimens  necessitates  placing  > 
species  in  synonymy  :  M.  caledonira.  M.  howeana  and  .)!  qimdn>ei  _ 
Although  the  las'  has  rather  larger  cell  size  in  the  wing,  it  is  still 
dered  to  be  in  the  same  intraspecilic  range  of  variation. 


Source :  MNHN,  Paris 
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28.  -  Melzgeria  molokaiensis  Kuwah.  (Fig.  12  a).  Jour.  Hatt  Bot 
Lab.  23  :  20  (1960). 

Distribution.  —  Hawaii  (Molokai  Is.). 

This  species  is  rather  closely  related  to  M.  decipiens,  and  one  of  the 
1 1  a  In  res  to  distinguish  these  two  species  is  the  width  of  the  thallus  in 
ill  number.  In  M.  molokaiensis  wings  are  usually  more  than  18  cells 
"ide.  whereas  those  of  M.  decipiens  are  10-15  cells  wide. 


'  “f?  ^richomum  Spruce  (Fig.  12  f;  22  a).  Trans.  Proe. 
Bot.  Soc.  Edinb.  15  :  556  (1885). 

lew  lanerin!,ery'll0a  Wh™  **'  •‘"“S*  involute  margin,  more  or 
1  W,  about  I).  I  mm  wide  and  less  than  1  cm  long. 

-Tentrallv  r,  n  W™*1  CeIls  •»  ™'"*  I»  M  rows  dorsallf. 
ralhe,  |  ,i“y- “  01  ™«  *»«  P  l0"S  22'tl  !•-  wide  in  middle,  cell  walls 
where  ||nnjls  8  ncs  minute.  Gemmae  abundant  near  margin  of  wing 
margin  «  'L  n  ‘T  f°1%  straiShU  borne  sinS1V  at  thallus 
condilion  °n  Underside  of  nudrib-  Tballi  known  only  in  sterile 

distribution.  —  New  Zealand. 


Y.  KUWAHAHA 


Specimen  examined.  — New  Zealand  (G  1077). 

This  is  a  very  distinct  species  characterized  by  the  combination  ol  the 
following  features:  1 1 )  the  gemmae  are  abundantly  produced  near  the 
margin  of  the  wing  where  the  thallus  is  very  involute.  (2)  the  epidermal 
cells  of  the  midrib  are  in  2-:?  rows  dorsally.  and  in  2-6  rows  ventralh. 
and  (2)  the  thallus  is  minute  in  size.  Rodway  (1917)  reported  this  species 
from  Tasmania  with  the  description,  but  its  occurence  there  is  not  confir¬ 
med. 

30.  -  -  Metzger id  dmsisda  Steph.  Spec.  Hep.  6  :  19  (1917). 

-Phalli  pale  green  when  dry.  plane  or  slightly  convex  dorsally,  about 
1  cm  long,  0.-1-0.S  nun  wide,  wing  8-13  cells  wide.  Epidermal  cells  el 
midrib  in  2  rows  dorsally.  (21-3-1  rows  centrally.  Cells  of  wing  30-18  a 
Ion-  and  23-30  »  wide  in  middle,  cell  walls  more  or  less  thickened,  trigones 
not  developed.  Hairs  sparse  along  margin  of  wing,  borne  singly,  straight 
or  rather  llexuous.  Gemmae  lacking.  Thalli  apparently  unisexual.  Antlie- 
ridial  branches  subglobose.  Involucres  not  seen. 

Distribution.  -  New  Caledonia  :  new  to  New  Hebrides,  Fiji.  Australia. 

Specimens  examined.  —  New  Caledonia  :  leg.  Lk  Rat,  Apr.  I-'"-' 
(G  964  1  lolotype)  ;  1 100  m  all.  Lk  Rat.  Apr.  1909  (G  966).  New  Hebrides 

(G  1072.  1075-6).  Fiji  :  A.  C.  Smith  no.  1292  (NY).  Australia  :  Victoria 

*  This  species  stands  relatively  close  to  M.  furcaia,  but  it  is  clemly 
separated  from  it  by  its  much  narrower  thallus  as  measured  m  cell  row 
(wing  13-18  cells  wide  in  M.  furcatd)  and  by  the  lack  of  gemmae. 

31.  -  Metzgeria  furcaia  (L.)  Dum.  (7)  (Fig.  11  b).  Rec.  d'Obs.  26 
(1835). 

J ungermannia  furcata  L.  Sp.  PI.  1136  (1753). 

Thalli  pale  green  to  yellowish  when  dry,  more  or  less  convex  dorsally, 
l-‘>  cm  long.  0.7-1. 1  min  wide,  wing  13-18  cells  wide.  Epidermal  cel  Us  of 
midrib  in  2  rows  dorsally,  in  4  (rarely  3  or  5)  ventrally.  Median  cells  ol 
wing  30-45  a  long,  20-37  p  wide,  cell  walls  and  trigones  more  or  less 
thickened.  Gemmae  produced  at  margin  of  wing.  Hairs  along  margin 
of  wing,  on  underside  of  midrib  and  scattered  on  underside  ot  wing, 
rather  llexuous,  marginal  hairs  borne  singly.  Thalli  unisexual.  Involucres 
broadly  obovate.  Antheridial  branches  globose  or  subglobose.  Lalypira 
pyriform,  hairy.  Band  of  nodulose  thickenings  in  outer  layer  of  sporan¬ 
gium  wall ;  thickenings  of  inner  layer  semiannular.  Elaters  7  jx  wn  e 
middle.  Spores  18-22  p.  in  diam.,  yellowish  brown  with  granular  surfac  . 

Distribution.  —  Japan,  Korea  (Hong  1962),  New  Zealand  (Hodgson 
1961),  Australia,  Tasmania,  Auckland  Is.,  Campbell  Is.,  N.  Ameiic  . 
Europe. 


(7)  Metzger, 


cies  »,  we  have  practically  no  information  c 
Stephani  (1900)  placed  it  in  the  synonymy 


s.  New  Zealand  Inst,  21  :  79  (1888). 
land  by  COLENSO  (1888).  As  noted  by  HOWOSO- 
p  Zealand,  «  Beyond  mention  of  a  stout  net'1 
script  ion  by  which  one  could  identify  the  *1" 


Source :  MNHN.  Paris 


Representative  specimens  examined.  Australia:  lea  W  W  Witts 
:i".  1310  (C,  1008),  (NY).  Tasmania  :  New  Down  Rhmlel'  fog  W  A 
A'.sm.uTuno.  SSS  INY).  Auckland  Is.  (NY).  Campbell  Is.  (im 

Ills  IS  the  oldest  known  European  species  and  the  most  used  name  in 
the  genua  Mdz,j,nn.  I  he  name  lias  been  widely  applied  to  many  forms  ot 
'-rl:i,r-M.  especially  during  the  19  th  century,  and  has  been  reported 
11  "  1  '  v  *l0m  all  ports  ot  the  world.  In  the  course  of  this  study  ihe 

i . rt'credT"'  '"2""  ,nm  'ropicaI  a“"  subtropical  area  could 

to  various  other  species  of  .\Tetzgeria,  although  many  sped, 
m  us  from  Ihe  higher  latitudes  or  the  Southern  Hemisphere  were  found 
Ill,b.  ,sp“1<!s'  emphasizing  its  bipolar  distribution.  The  essential 
■  I  ,,  ,  w,  r  Sp“?  a"\:,  fV  tlle  epidermal  cells  of  the  midrib  are  in 
;  ,  2  ““f  *yi’,™liy;,l'l  1  "»*  ven trolly,  ,2)  the  marginal  hairs 

lit  singly .  (.1)  the  cells  of  the  wing  are  :UM5  p  long,  (1)  the  gemmae 
f™  I’"*®"'  at  the  »w*i»  of  the  thaltus,  (5)  the  species  are  dioe- 

(.  ■  Mdzgerm  famimi  Steph.  (Fig.  22  b).  Spec.  Hep.  11  :  5(1  (1917) 

u7l^.|',,nmle„SM“nr  !’T'V”iSl'  "'h“  somewhat  convex  dorsally, 

■  I  ,  ’  ""fe,  about  1  cm  long,  wing  11-1(1  cells  wide.  Epidermal 
|  id  andril,  ,,,  2-  rows  dorsally.  Mi  rows  vent, -ally.  Median  cells  of 

Iiir  t  r„mm“l'  t  ft  f1*-  «“  "»«•  ‘"hi  and  trigones  none  or 
.:  1  u,lm“  hteking.  Hairs  rallies  llexuons,  borne  singly  nr  in  pair 
"  dins  margin,  many  „„  underside  of  midrib.  Thalll  apparently  ,,„i- 
rul.  Involucres  broadly  obovate.  Antheridial  branches  not  seen. 

I  iistribution.  -  Formosa,  now  to  Korea. 

Formosa :  leg.  Faurie  no.  llli,  ann  1906 
rea :  Prov-  “■ 

In  Ihe  epidermal  structure  of  the  midrib  this  so ecies  approaches  M  n 
.  "Id  IS  distinguishable  from  the  latter  as  keyed  out  Annamdlv 
io'  rtily  2  Fe„Crmosaey°ntl  StCphani'S  OTWMl  “escription  reporting  the 


*  FI.  Fen- 


Melzgeria  rigid,,  Lindb.  (Fig.  22  c).  Acta  Soc.  Fai 
mca  I  :  43  (1877). 

M(tmW  crassicostata  Steph.  Hedwigia  28  :  2B9  (1889),  syn. 

Mdzgeria  wattsiana  Sleph.  Spec.  Hep.  (J :  61  (1917),  syn.  nor. 

'vi.l.'  '  nVTcnfin011  When  °CCasional|y  Part|y  W»e.  about  0.9  mm 
. .  r  ,  e  “'d'  T*  :1^7  f"s  r*-  ™"s  thickened  and  tri¬ 
ll  mu  s  centrally8  r  u  l0I,r  1  cells  "f  mitIrib  “  -1  rows  dorsally, 

Hu i,s  icry^oi;,'  Cf  b  f  F  Io“g.  31-11(1  ,1  wide  in  middle, 

sterile-  coLftfon  P  t,en,ma'  lacki"8-  Thrtl  known  only  In 

I hsl  dilution.  —  Australia,  Auckland  Island  (Subantarctlc) 

•It'  examinfi.,^  A,,Slralia  :  N-  S'  Wales,  Richmond  River 

IViTTs  am.  S  h 10  -  fffityiie  for  .17.  am.moMa. 

■  ITS  ann.  1901  (FH)  ;  Brunswick  River,  W.  W.  \VArrs  (G  1070 
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-  Holotype  For  M.  wallsiana).  Auckland  Island  :  leg.  Hooker  (G  1068 

"  midrib  is  the  distingiiishiug  (eat™ 

of  ibis  species.  Although  I  he  Ivpe  spceimens  o!  both  M  rrimscostofe 
and  A/,  mtlsian,,  exhibit  hairy, >ess  the  underside  ot  Lhe  thullus  all 
essential  taxonomic  characteristics  are  identical  with  those  of  M.  rigid". 
Probably  the  Patagonian  ,11.  deem mens  Steph.  is  still  another  synonym 
to  be  placed  under  this  species. 
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Studies  in  Lophoziaceae. 

1.  The  genera  Anastrophyllum  and  Sphenolobus 

and  their  segregates. 

2.  Cephalolobus  gen.  n.,  Acrolophozia  gen.  n 

and  Protomarsupella  gen.  n. 

by  Rudolf  M.  Schuster  (1) 


The  members  of  the  Lophoziaceae  possessing  transversely  oriented 
leaves  and  (generally)  lacking  underleaves  Were  organized  by  S.eph.v  I 
into  the  two  «  form-genera  »  Sphenolobus  and  Anastrophyllum.  As  was 
Shot™  earlier  (Sen  s i an.  1951,  1953,  1961  b),  generic  limits  in  this  due- 
cult  complex  are  very  subjectively  conceived,  and  the  .  genus  ..Sphere 
lobus  in  SrEi’H ani  is  a  totally  unnatural  melange  of  unrelated  elements. 
In  general,  those  taxa  with  transversely  oriented,  bilobed  leaves  which 
are  neither  decurrent  antically  nor  strikingly  antically  secund.  have  been 
placed  in  the  form-genus  Sphenolobus.  The  Lvpe  of  this  group,  «  Sphnw- 
labus  »  hellerianus  (Nees)  Steph.  Eremonotus  subg.  Crossocalgx)  helle- 
rianus  (Nees)  Schust.  conforms  to  this  pattern  of  organization,  as  oo 
three  new  antipodal  genera  here  described  :  Cephalolobus ,  Acrolophozia 
and  Protomarsupella.  The  type  species  of  the  first  genus  was  actually 
placed  in  Sphenolobus  bv  Stephan  i  (1902).  The  type  species  ol  the  other 
two  genera,  the  only  ones  thus  far  known,  appear  to  be  undescribed. 

Nomenclature  of  Sphenolobus  : 

In  the  following  pages  1  shall  describe  not  only  the  three  new  genera 
involved,  but  shall  continue  the  process  of  dismemberment  of  the  form- 
genus  Sphenolobus.  In  the  first  paper  of  this  series  (Schuster,  Ubi 
I  showed  that  in  the  then  available  material  of  »  Sphenolobus  »  semu 
Stephani,  species  belonging  to  1 1  genera  were  represented.  W  ilh  the  a\  m 
ability  of  Stephani’s  types,  continued  further  study  of  the  «  genus  »  sens 

(1)  Department  of  Botany,  University  of  Massachusetts,  Amherst.  . 

(•)  The  field  work  and  research  oil  this  paper  were  done  while  the  wn  e  *  ^ 

professor  in  the  Department  of  Botany,  University  i.r  Otago,  Dunedin,  Niw  /- 
under  the  Fulbright  Program.  PO,,rt«i* 

l  mi  indebted  to  Prof.  G.  T.  S.  Baylis.  of  the  University  of  Otago,  for  many  corn 

. . .  foi-  pio.idinz  itv.vuch  facilities,  and  to  my  »IK  01z« 

For  her  aid  in  the  preparation  of  this  paper  for  publication.  Grants  from  the  N;‘ 
Science  Foundation,  NSF  (IB-1242  and  G  7114  subvented  field  work  and  publics 
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Slepiiani  has  revealed  that  there  arc  now  15  or  16  genera  involved 
n  Sphenolobus  scn.su  .Stepham,  falling  into  at  least  five  families  (Lopho- 
Maceae.  (lymnoinitnaceae,  Acrobolbaceae,  Cephaloziellaceae,  Plagiochila- 
•  Joflale  ll,e  following  genera  have  been  identified  in  «  Sphenolobus  » 
" T  l”:u "  \h:'rmow,h,s,. sir..  Cioseocahj.r  Meyh,  riaylocbila Dumopl., 

'  Sdmt,  Gl/mniuolra  Dumorl.,  Lopho-Ja  Dim, oi  l.  G, imno- 

^  »■"*.  IMwWrfo  SchilTn..  Anmtwphgllum 

'!"  ■  rirhnln.,  Andrewsianlhus  Schust..  Cephalozidla  (Spr.)  SchilTn 
nrllmcauhs  Buch  (if  that  group  is  given  generic  rank;  Barbilophozia, 

1  follows  Muller;  Lophozia  subg.  Orthocaulis,  of  Schuster),  Roivai- 
,lerf"  ‘},robolbu*  Mitt,  //'the  «  Sphenolobus  »  minirfus  element 
lo  be  placed  ill  a  genus  «  Sphenolobus  »,  16  genera  are  represented  in 
I  lie  preceding  list. 

I  he  question  then  arises  ;  whal  is  Sphenolobus  ?  In  the  «  Slephanian  » 
"W  .  ,  1  «  the  only  one  who  has  dealt  with  the  group 

1  .1  w <>i Id-wide  basis  -  -  the  genus  is  clearly  an  artifact.  However,  even 
Uimigh  tmmm,  (1302)  formally  ,  elevated  ,  Mmgcrmannia  (sect 
'T'Z  ;^l“,  10  gcnenc  rfl"k'  he  was  forestalled  in  this  by  Bebcoben 
'  btlyeiu,N  s  concept  ol  Sphenolobus  was,  if  anything,  even  more 
I!  u  rine  than  Stepham's  since  the  only  species  he  formally  assigned  to 
.phinolobus  (Lindb.)  Lindb.  exBerggr.  was  a  species  of  Andrewsianlhus 
i Schuster  ;  unpublished). 

Sphenolobus,  as  a  clearly  defined  entity  thus  dales  from  19.13,  when 
"  restricted  it  to  the  two  European  taxa,  ..  .S’.  »  minutus  and  *  ,S.  » 

"  "ins.  I  (Schuster,  1951)  showed  that  the  latter  species  was  more 
■  sey  allied  lo  Anastrophyllum  s.  sir.--  leaving  by  deletion  .S’,  minutus 
-v  M^‘CICS  assigned  lo  the  genus.  However,  as  both  Muller 
f‘U  (Schuster,  1961  b)  have  shown,  the  section  Spheno- 
was  founded  for  .1  ungermannia  verrur.ulosa  Lindb.  -  Sphenolobus 
"/m.s  (»ees)  Steph.  ;  other  species  were  assigned  by  Lindrerg 
in  tms  section  only  peripherally,  and  receive  mere  mention  in  a 


Mu''  'i!laE°Ve  b“,is'  tl,“’ 11  is  that  Ule  nsage  of  the  name  Spheno- 

■  ias  been  extraordinarily  confused  ;  Stepham  (1898-192-1)  used 

.i«,  i1.,S°eT  111  •«  families  :  Bnaan  (1898)  used" it  for  a 

1  )eionging  to  Schuster’s  genus  Andrewsianlhus ;  Buch  (1933) 

"r F"™  *  ^  om-m.  s™*™  o»o.  a„d  AS 

I, ,,  ,  inl  use?  ,L  for  tlie  species  J.  minula  (and,  sometimes  also 

Sop Vnaxa  W,"ch  are  not  very  closely  “Uieti  t0  the  type  of 
this  la  Mlrrwm is.  Giioele  (1062)  has  recently  tried  lo  defend 

■  IM  usage  which  is  based  on  Buch  -  -  one  I  myself  formerly  adhered 

"Ur  mu' mv  '  !9°l  l**  19581  '  •  yet  thi*  usa8t  seems  indefen- 

II, :  rl;duct,on  IhcHusTEu,  1351)  of  Sphenolobus  to  include 

Mvirly  caS  be  foliowd!  *  G**“  "“«’•*  “ the  »««  species, 

10  those  problems  is,  I  think,  the  rejection 
11  was  t™0""*  '"hrely,  as  a  nomen  confusum,  which  it  has  been  since 
will,, s'  t0  generic  rank  by  Stephani  and  by  Bebchsben,  and 

Hr  uas  remained  to  the  present  day. 

'  kh  a'u.,11  ejectlon  Is  warranted  for  two  reasons  :  (a)  When  originally 
genenc  rank  by  Berugren  (1898)  it  was  taxonomically, 
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«  not  nomenclaturally  equivalent  tS2S 

group^lalrving  as  a'home'for  at  least  16  genera  falling  into  live  families. 
ThJ  from  the  m  lime  of  i/s  inception.  Hie  group  war  a  sou ret  0/  tonfu- 
^  (b  The  Uist ing  confusion  and  disagreement  as  to  what  constitutes 
'the  type  of  the  gSS--  if  there  is  such  a  genus  -  -  necessitates  our  ahan- 

^tSTSsons,  outlined  also  in  some  detail  elsewhere,  it  has 
been  proposed  that  Sphrnol obus  be  suppressed  as  a  nomen  dubmm  and 
if  is  therefore  rejected  on  the  following  pages.  .  . 

For  the  .1.  miimta  element,  Eremonoius  subg.  Aeantlmlobm  Schust. 

SllForbtheS  °J.  heUcritma  element,  Eremonotus  subg.  Crossocoli/i  (Meyl.) 

^sUppretsing'spficno/oills  also  allows  the  free  use,  at  the 1  generic  level, 
the  unambiguous  generic  name  bremonolus  Lmdb.  i.  lvaal 
TMs  usaTe  fs  in  efsential  accord  with  that  in  the  preceding  paper 
of  this  series  and  in  Schuster  (196.3). 

Scope  ok  the  Present  Study  : 

The  present  study  is  one  of  a  series  in  which  the  groundwork  shall 
be  laid' for  a  synopsis  of  the  genera  of  [he  Hepatieae  of  the  - 1  ■ 
Earlier  papers  include  those  on  Temrwma  Mitt.  (Scrips inn,  1959),  Chae 
■?.  "I  Schust  and  Herzogianllms  Schust.  (Schusteo,  1961),  Lopho- 
r/taele  Schust.  and  durndmunlkm  subg.  Telrahplwna  Schust  (ScHuster. 
io6i  a)  Anastroplujllum  Spr.  and  .  Sphcnolubus  »  (I.mdl)  )  SUpli.  an 

he  S  ire  le  Sups  Aniiemianthw  Schust.,  Huttona  Schust.,  Ermo- 
!, A  on, l, lobur  Schust.  (Scupsteu,  1961  b,  Since  de  a. h 
n  itrations  of  tlic  vurious  genera  dealt  will,  herein  shall  be  included 

ill  the  projected  Synopsis,  they  are  generally  dispensed  with  in  the  present 

56  This^aper'als^  serves  as  an  emendation  and  amplification  a  papor 
bv  Hodgson  (1911.)  on  the  <•  Jungermamuaceae  »  of  Ne\ .  Zealand.  1 
winch  work  live  genera  ( Lophozia,  Cuspidalula,  Anastrophylh ^ 
nanthus  and  Sphenolobus),  assignable  properly  to  the  Lophoziacea 
ire  reported  from  New  Zealand.  With  the  addition  of  the  three  presen 

rasa 

17-  ,  V:  1885)  Sphmolobuc  scabrellus  (Mass.l  sieph.  (Spec.  / 
l7  lffi  ’1906)  and  its  relative*,  are  the  subject  oi  discussion.  These  eh 
merits.  1  believe,  constitute  a  well-defined  germs  oI  °™' t“.  llar 

quentlv  described  ns  Ceplulotobus  gen.  n.  Similar  to  this  to  cutml 
ornamentation  is  another,  undescribed  taxon  of  Lophnziaceae,  for  wh 
Acrolophozia  is  proposed. 

,  ,•  ,  .  ...  „„  „  treated  in  an  Avpoldi* 

of  other  tasa,  including  two  new  ones,  arc  Ucaua  m  1 
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In  describing  here  two  new  monotypic  or  stenotypic  genera  of  the 
Vln.riaceae,  the  writer  ,s  not  abandoning  bis  earlier  .  conservative “ 
hT'ar  lin,ilS  in  the  ■•“I'boziareae.  The  elements 

.  "  ”  '  "punou,  so  radically  distinct  from  other 

“  ateraTl  ert  ,"?i,y  b'  “SUmed'  Both  ind“de  £» 
II  biinbed,  lateral  leaves  and  very  coarse,  often  hemispherical  cuti- 

"  l;;'1'>,ll“e-  111  lhc*c  respects  with  the  recently  described 

V"i,s  ff, Mat  (IW,  *  tinnu.E,  1961).  Both  of  the  new  genera 
..ibid  have  very  different,  non-tortuous  perianth  apices:  both  differ 
™,  Itmmmm  m  the  consistently  lateral,  intercalate  branching 
,  branching  ,s  lateral-terminal  and  postical-intercalari) 

,  Tntonono-like  leaf  insertion,  with  the  ventral  half  succu- 
W;  the  dorsal  half  transverse  or  nearly  so.  Finally,  the  dilate  nnder- 

.«l«St  n  4  ltastlS  a‘,d  l>ra0lCOlC  01  «»“<"'»"■»  bad  no 

-  '  he  c  Ilite  aAcW,°P',;:lr‘  or  Ctphalohbm.  The  common  pos- 

st  Lhree  §enera  of  coarse,  hemispherical,  cuticular  oaoi  lae 

NuV^uTdrn-.;1  ,y  a!l,ed  n?rthern  hemisPhcre  taxon,  appears  to  me 
It  oils  ( haiaclenslic,  not  suggesting,  of  necessity,  a  clear  aflinitv 

. .Ten  dru7aforarame„!S?POdal  L°PhoziaM“  «#■>  very  coarse,  conspT 

cuticular  ornamentation  may  be  separated  by  the  following  key  : 

Branching  apparently  exclusively  lateral  and  intercalary; 
pjnoecial  bracts  larger  than  subin volncral  leaves,  never 
lacmiate  ;  leaves  with  dorsal  half  transversely  inserted,  or 
i.tually  so;  without  ciliate  underleaves;  perianth  weakly 

I--)-  (b-9)  plicate  near  mouth . _  9 

-!•  -  rnderleaves  lacking  ;  lateral  leaves  large,  stiffly,  pec- 
tinately  patent,  with  gibbous  sinuses  and  rellexed 
margins ;  gynoecium  without  bracteole ;  perianth 
weakly  plicate  distally,  the  mouth  merely  crenulate  • 

autOBoon,.  .  . . Acrolonhozia  gen.  n, 

l  nderleaves  small  and  ciliiform  to  large  ovate- 
lanceolate  ;  lateral  leaves  small,  aL  least  basallv 
suberect,  ±  concave  but  not  folded,  the  lobe  margins 
not,  rellexed  ;  gynoecium  with  large  bracLeoIe  ;  peri- 
a"lh  —  strongly  plicate  and  lobulate-laciniate  at 

I  lirQ  ,  m,m  h  :  (l,oecious . Cephalolobus  gen.  n. 

inching  lateral-terminal  and  ventral-intercalary;  gynoe- 
9ac.ts  s,,nalJer  lhan  subinvolucral  leaves,  deeply  lacin- 
vic-cinate;  eaves  obliquely  inserted  throughout  with 

hSnU^f  caVrS:  penanth  ion-  conoidally  narrowed, 
twisted  at  the  6-phcate,  crenulate  mouth.  .  Roivainenia  Persson 

“'™ '  dibit”  rC5PfK  5  *”**»*-  *  miolher  extraordinary, 

■w  i  *“?  f“J"  N,“'y  /t-aimid  for  which  the  name  Pnto- 

»l  II, *  allbnngh  hearing  rather  coarse  and  large  papillae 
Hun  alo'.cme  di  *  f°“  “°‘  S™  “•  ^agnostic,  high  papillae  of  Ihe 
Sin wo  dT  B“'ra'  '"s  gcm,s'  if  ■»  ««  Ute  concepts  of 

Its  . in  “  Hi  ,be  s™?ht  ■  Sphenohhw,  to  which,  perhaps, 

den;,,,,  .  relat,°“  P  °“Urs'  »<««>*»  it  shows  so  many 

Halts  that  recognition  as  a  distinct  genus  is  surely  warranted 


without  narrowing  generic  concepts 
been  narrowed  in  the  Lophoziaceae 


to  the  point  to  which  they  have 
by  recent  European  authors. 


1.  Cephalolobus  Schust.  gen.  n. 

ELL  ton,  is  /mninn/in:  ptwMum  P'" ' 

lobuhhim  dUahtmqm  mil  ad  os  ciliolalim. 

Ptote  dtilMexlaml,  green  lo  .loll  gnm  will,  l.r.isvn.sh,  redtfxh- 
I  w,  red  secondary  pigments  frequently  present,  small 

frmhmle  C125-C75  u  wife.  imiu  .1  inu  leaves),  procumbent  lo  suberecl 
i„  growth,  with  occasional  rraptoj.  'lender,  rhicoidoiis.  mimphyllo  _ 
Ihnfclla  (cither  gradually  ilcvelopeil  from  apices  of  leafy  stems,  or  MW 
axils  of  leaf}'  stems) ;  brandies  uniformly  lateral,  axillary, 
fnmiml  nr  infrequent.  widely  spreading  from  parent  a™-  Stems  nary, 
terete  7-<)  to  9-10  cells  in  diameter,  varying  from  weakly  PaP“™\ 
slriolate  bill  otherwise  smooth  1C.  squarrosiis)  to  coarsely  papill.il' 
and  amiecl  locally,  will,  cellular  excrescences  Iff.  hodysonuc)  I  cortex 
weakly  dllierentiated  111.  tmdijsonae)  or  strongly  so  (C.  squarn  us  . 
of  short-oblong  cells,  with  thick  lo  very  thick  walls  ;  without  mytorrhua  ■ 
c  ni  l  iforsis  nlrallv  cl, ITcren Haled.  Leaves  transversely  oriei.le  . 
loosdv  complicate-canaliclale.  not  or  Weakley  anl, rally  secund  lie 
ventral  one-half  xuceubously  inserted,  the  dorsal  half  weakly  sucaibou  ./ 
lo  , m smnely  insert'd,  not  derurrml  along  midline  of  axis  I  leaves  moo 

In  con 1 1 . is.  ohlongsovate  to  ovate,  or  quadrnte-rolund.  small  li >  »«J 

small  for  sire  of  plan  L  (0-lt  )  0.  i-ll.ll  l.ifid,  the  base  usually  semiamplexlc.i  u 
„  tomes*,,  sheathing,  nearly  ereel  ,0  sobered.  « 

in  undivided  portions,  the  lobes  erect  lo  squarrose  ;  lobes  tnangu ar 
in  uvilc  triangular  acute  to  short-apiculate,  with  a  sharply  \-sh.  | 
sinus ‘entire-margined  to  sinuous,  to  obscurely  repand-dentate  ;  sonic- 
linH’s  with  a  stalked  slime  papilla  near  antical  or  poslical  base.  Ven  iai 
meronlivtcs  narrow  (2-11  tells  broad)  and  producing  only  a  short,  urn 
rir.ii*  iinderleaf  (C  smiarrosus)  to  broad  and  producing  a  large  undcilwf, 
ml  i^lrom  o£k  '  Htd.  . . .  ft 

thr  nnderlmiws  never  dilute,  entire  or  b.dentatc  at  apex.  Cells  snia  i 
marginal  in  lobes  12-17  p.  median  (12)  13-18 1  OT  P  J 

little  or  no  larger,  no  more  elongate,  < a.  (1  1)  lo--'  JVfinl  •>  fa.es) 
distinct,  concave-sided  to  somewhat  bulging  (at  least  on  1-2  of  the  d  a  )• 
intervening  walls  _  thin  :  cutide  coarsely  papillose,  the  pap'Uae  chst  > 
often  almost  hemispherical,  towards  base  becoming  e  lip  Heal  to  tl^ 
gated:  oil-bodies  large,  few  per  cell.  (1)  2-1  (a)  per  cell,  <«.  d-d  t  X • 
b  7  rj  -  1 1  [X  appearing  almost  homogeneous  (very  faintly  granul 

under  oil-immersion).  ,Y«  asexual  reproduction.  lies, 

Dioecious  Gynoeeia  terminal  on  either  ±  shoit  late! al  hr 
or  on  leading  o'r  long,  lateral,  leafy  stems,  with  1  (-2-.1)  »MM 
vat  ions  at  least  in  absence  of  sporophyte  development.  Bracts  -  h 
lid  larger  than  vegetative  leaves,  tile  margins  of  lobes  subentire  ab 
and  wtth  lTcoarse  teeth  below  to  coarsely  pancidentate ;  M** 
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thslmr.1,  often  large ,  free  or  united  with  one  bract.  Perianth  unistratose 
"o|  subtented  by  a  perigynium,  4  inflated,  smoolh  and  cylindrical 
'"'low,  obovoid  to  cy  1  i n d ric a  1-ob ovoid ,  dislally  contracted  and  4 -5-6-9- 
!|,  a[e:  mouth  lobulate-ciliate,  the  cilia  (2-)  .4-4  cells  long,  al  apices 
"l  triangular,  denticulate,  low  lobes. 

-  /’^c-  ‘  Cephalozia  scabrella  Massalongo,  Nuovo  Giorn.  Bot.  Ital. 

2.1:;,  1885  Sphenolobus  scabrellus  Stephani,  Spec.  Hep.  2:  162 
(">6  =  Ccphalolobus  scabrellus  (Mass.)  Schust.,  comb,  n 
I  he  generitype  has  had  a  peculiar  history.  C.  scabrellus  was  placed 
y^ssALONGO  into  Cephalozia  s.  tat.  (including  CcphalozicUa),  evi- 
nlly  owing  to  the  Cephaloziella-like  size  and  facies.  Stephani  placed 
s!,ecief  111  llls  portmanteau  genus  Sphenolobus ,  before  S.  pearsoni 
Uphaloziopsis  pearsoni  [Spruce]  Joerg.  =  Cephalozidla  pearsoni 
'  ',rucel  l)ouin  (’5);  set!  Schuster,  1962  for  a  detailed  treatment  of  this 
" ‘cies).  He  stated  that  the  species  is  «  sehr  nahe  »  to  S.  ochrophyllus, 

I  ist  vielleicht  nur  eine  Form  des  letzterten,  der  aber  nur  steril 
'""t  lsf-  »  However,  as  I  have  shown  in  the  preceding  paper  in  this 
"  lrs;  s-  ochrophyllus  is  a  species  of  Acrobolbus  subg.  Marsupellopsis, 
"throphyllus  ( 1  ayl.)  Schust.  1  had  occasion  to  study  a  single  mature 
m  of  the  type  of  Lhis  species  (Farlow  Herbarium),  and  it  is  very  close, 

1  not  identical  to  A.  excisus  (A.  cinerascens). 

1  have  also  seen  material  (Yale  Herbarium  ;  FSNM)  labelled  as  Cepha- 
"  s,:"biclla  Mass.,  evidently  determined  in  part  by  Evans,  in  part 
!'■'  Siki’hani.  These  plants,  which  perhaps  led  Stephani  (1906,  p.  170) 

-I ale  that  Sphenolobus  scabrellus  is  perhaps  only  a  form  of  S.  ochro- 
f  illlls-  are  identical  with  Acrobolbus  excisus ,  according  to  Dr.  R.  Groi.ee. 
j  "  1  u‘  basis  of  these  plants  I  had  assumed,  since  they  are  described 
■  S."-I*HANI  as  possessing  a  perianth,  that  a  genus  distinct  from  both 
"Ilwlbus ^and  Sphenolobus  was  at  hand.  Thus  «  Sphenolobus  »  scabrellus 
u'l,f',ll,Jz"i  »  scabrella,  in  Stephani  (lor.  at.)  and  in  herbarium  speci- 
Ii  "sr  lavc  seen-  ^presents  a  nomen  confusum.  The  type  material,  and 
,  diagnosis  ol  Massalongo  (and  his  figures)  clearly  show,  however, 
a  I,lant  LS  at  band  which  has  no  immediate  affinities  to  Acrobolbus 
"  ‘I "phallus.  1  he  similarities  between  the  two  plants  are  owing  chiefly 
1  eommon  possession  of  the  following  features:  intercalary,  axillary 
’  y  d  branching;  ability  to  develop  flagella;  the  coarsely  papillose 
I  the  distinct,  often  triangular  to  ovate  underleaves;  bilobed 

'  "  yl  leaves  True  Cephalolobus  scabrellus  has  subtransversely  oriented 
in  m  u  i  , VCS  wbich  are  very  small,  bearing  smaller  trigones,  and 
I  y  small  leaf  cells,  and,  most  important,  a  distinct  perianth,  freely 
yy  oped.  1  bus,  in  spite  of  the  similarity  in  the  cuticle  and  underleaves, 

H,'  |'n.  ,rayc,  ng’  two  sharply  separated  taxa  are  at  hand.  Furthermore, 
bil  I  '  i"  i  eaves  in  Cephalolobus  scabrellus  are  subequally  or  equally 
wiih  '  W  „reas  in  Acrul>olbus  ochrophgllus  they  are  unequally  bilobed. 
js  snaaller  anlical  lobe.  Finally,  the  axial  anatomy  of  the  two  taxa 
kev  I  '  .rent  (c°mpare  the  diagnosis  of  Acrobolbus  contained  in  the 
’  P-  M,  m  Schuster,  1961  b,  with  that  given  here  for  Cephalolobus). 


"  ‘  ‘‘“''fusion  with  Cephalozia  s.  Ic 

|L  of  Cephalolobus  trphennloboitles  v 
•-"<  harlia  O.  »  -  -  a  .species  which  i. 


‘  not.  limited  to  Cephalolobus  scabrellus 
labelled  (and  reported)  by  Stephani  m 
mutely  allied  to  Cephalozia  s.  sir. 
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The  misleading  statement  in  Stepham  that  «  Sphenolobus  »  scabrellus 
mav  be  only  a  form  of «  S.  » o chrophyllus  appears  to  be  based  on  confusion 
of  material  of  «  S.  --  ochrophyllus  (which  may  l»e  specifically  identical 
and  is  certainly  congeneric  with  Acrobolbus  excisus)  with  true  «  tepha- 
lozia  »  scabrella.  ,  ,  ... 

Cephalolobus,  as  a  genus,  appears  to  be  related  most  intimately  to 
O-ossncalqx  (Eremonotus  subg.  Crossocalyx  (Mcyl.)  Sclnist.),  to  Bren i»- 
nolus  subg.  Acantholobus  Schust.  (genus  Sphenolobus  sensu  Muller, 
1951-58).  and  to  Anastrophyllum.  The  presence  of  a  terminal  perianth, 
the  lobing  and  dentition  of  the  perianth  mouth,  the  subtransverse, 
bilobed,  lateral  leaves,  the  few  rhizoids.  all  suggest  these  groups.  However, 
the  often  broader  ventral  merophytes,  which  develop  underleaves, 
and  the  conspicuously  developed  trigones  would  seem  to  exclude  Lepha- 
lolobus  from  the  «  Sphenolobus-Anastrophyllum  »  complex,  as  would 
the  ability  to  freely  develop  flagella  or  stolons  (4).  Equally  important 
in  excluding  that  complex  is  the  vigorous  cuticular  armature  of  the  leaves 
(and  sometimes  stem)  of  Cephalolobus.  The  moderate  to  coarse,  on  i. 
hemispherical,  crowded  papillae  admittedly  recall  those  of  certain  species 
of  Anastrophyllum.  and,  indeed,  exceed  those  of  that  genus. 

For  some  years  I  considered  the  «  Sphenolobus  »  scabrellus  element  as 
constituting  only  a  subgenus  of  «  Sphenolobus  »  s.  lat.  =  Eremonolm. 
It  may  yet  prove  that  this  is  the  more  natural  position  tor  «  S.  »  scaoniiiis 
and  its  allies.  Yet,  if  we  include  them  in  Eremonotus,  the  differentiation 
of  that  group  -  -  and  its  separation  from  Anastrophyllum  -  -  become 
even  more  tenuous  than  they  now  are.  In  my  opinion  the  evolution  at 
the  Eremonotus- Anaslrophyllum  complex  involved  very  early  loss  o 
the  ability  to  develop  underleaves  (5). 

Apparently,  only  after  evolution  of  the  underleaf-free  condition  was 
there  evolution  into  the  two  main  phylogenetic  complexes:  (1)  me 
Anastrophyllum  complex,  in  which  there  is  retention  of  the  ancie" 
ability  to  form  collenchyma.  Allied  with  this,  however,  has  been  evolution 
of  a  marked  tendency  towards  elongation  of  the  cells  of  the  leaf  base.  (-) 
An  Eremonotus  («  Sphenolobus  »)  complex,  in  which  the  ability  to  form 
collenchyma  has  been  lost  and  replaced  by  an  ability  to  develop  thic  - 
walled  cells,  associated  with  lack  or  ability  to  develop  elongated  leai 

(4)  xhe  bifid  loaves,  'free  development  of  flagella,  the  lateral  intercalary  bran* 
and  the  collenchymatous  cells  suggest,  also,  Andrvweianthvs  Schust.  (1001  b; 
IlKoijj,  1003  b).  However,  the  leaves  of  Ce/)halol6bu»  arc  almost  transversely  01  '■ 
juid  hardly  succubous  dorsally,  and  the  branches  arc  axillary  (Fig.  2  :  7-8),  rather 
from  the  antical  base 


)  This  : 

I  found  a  popul 


conditio 


with  a 


at  ion,  often  on  ti  > 

entually  purely  distichous  organization.  (2) 
nolobua  ..  fla, wllaris  (Halt.)  Grolle[-  Ccph’l 
IwaUmfoia 


s  that  only  1 


bring  full  certainty  t< 
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cells.  It  is  notable  that  in  both  of  these  complexes  there  is  retained  in 
many  primitive  species,  the  ability  to  develop  terminal,  Frullania-type 
branches.  Thus  we  find  terminal,  Frullania-type  branching  in  such  taxa 
as  Anastrophyllum  saxicolus,  A.  michauxii ,  A.  paroicus  and  A.  spheno- 
loboides  (the  latter  two  new  taxa  from  Greenland),  as  well  as  in  Eremo- 
notus  minutus. 

In  contrast,  the  «  Sphenolobus  »  scrabrellus  element,  for  which  the 
"•'nus  Cephalolobus  is  here  proposed,  retains  the  ability  to  develop  under- 
1  eaves  in  all  four  species  assigned  to  it  and  retains  the  ability  to  develop 
conspicuous  collenchyma  of  the  leaf  yet  lacks  the  ability  to  develop  elon¬ 
gated  leaf  cells.  Linked  with  this  ensemble  of  characters  that  are  found 
partly  ia  Anastrophyllum,  partly  in  Eremonotus,  are  three  other  criteria 
"liidi  seem  decidedly  deviant  :  (1)  the  inability  to  develop  terminal  bran- 
''hing,  with  all  branches  seen  originating  in  the  leaf  axils  (6):  (2)  the 
iievelopment  of  the  coarse  cuticular  armature;  (3)  the  development 
1,1  conspicuous  flagella.  Microphyllous  flagelliform  branches  may  occa- 
m  on  ally  occur  in  Eremonotus ,  but  are  at  best  a  sporadic  feature  ;  in 
>  •  phalolobus  they  are  a  striking  feature  except  in  C.  sphenoloboides. 

1 1ms  the  ensemble  of  characters  of  Cephalolobus  is  such  that  inclusion 
v  dhin  either  of  the  genera  Eremonotus  ( Sphenolobus )  or  Anastrophyllum 
s  difficult,  if  not  impossible. 

II  any  affinity  occurs,  it  is  possibly  closest  to  Eremonotus  subg.  Eremo- 
n"'"s  Lin(lb-  &  Kaal,  ex  Pears,  [as,  e.g.,  in  the  absence  of  gemmae  ; 
m  llle  lateral  intercalary  branching]  and  to  Eremonotus  subg.  Aeon- 
Hinlobus  Schuster  («  Sphenolobus  »  auct.,  nec  Lindberg).  Indeed,  the 
iacies  closely  approaches  that  of  Eremonotus  s.  lat.  However,  the 
1'iesence  of  underleaves,  the  collenchymatous  cells,  the  coarse  cuticular 
papillae,  the  distinct  bracteole  in  the  gynoecium,  the  constantly  lateral 
intercalary  branching  collectively  would  seem  to  exclude  Cephalolobus 
11  mu  Eremonotus  s.  lat.  (7)  The  coarse  cuticular  papillae,  in  particular, 

m  quite  incompatible  with  Eremonotus  s.  lat. 

I  lie  stems  and  leaf  bases  in  C.  hodgsonae  tend,  also,  to  produce  scat- 
1  'I.  spine-like,  1-2-celled  excrescences  which  sometimes  are  confluent 

' ' ' 1,11 111  polystratose  areas  ;  these  excrescences  may  bear  cuticular  papillae. 
Su''l'  excrescences  recall  those  formed  in  certain  species  of  Cephaloziella, 


the 


fn  Cephalolobus  sphenoloboides  I  have  seen  a  single,  aborted  postical  intercalary 
h'  ■lraon8  the  more  than  200  lateral  intercalary  branches  seen  ;  not  a  single  terminal 
h  could  be  found. 

I  have  not  had  sufficient  material  available  of  E.  myrincarpus.  the  type  of  Eremo- 
l"  make  definitive  statements  about  branching  in  this  taxon.  In  E.  minutus. 

branching  is  both  terminal,  of  the  FruUnia- type,  and  lateral,  intercalary. 
‘■''“I,  niton-alary  branches  originate  from  near  the  ventral  end  of  the  leaf  axil  -  - 
Cephalolobus,  where  the  branches  seen  ell  originate  from  the  median  sector  of 
>'  •  It  ib  noteworthy  that  in  E.  ( Crossoealyx )  hellerUinus  lateral  axillary  branching 
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such  as  C.  spinicaulis  Doom.  Indeed,  the  deposition  of  the  species  Cepdo- 
mtm  mJUm  and  it,  allies  in  CepMln-.i a  M.  Uncludmg  (.epta  - 
-fella)  by  Massauungo  seems,  al  best  glance,  almost  natural  --  tin 
aspect  of  the  plants  being  &pbntorir«rfke  However  branchmg  appear 
to  be  exclusively  lateral,  from  the  axils  of  the  lateral  leaves mill  central 
branches  normally  never  developed  -  effectively  ^f'ZbZSa 
-iella  (8)  Also,  the  large  nil-bodies  cffually  serve  to  exclude  CepMb-idla 
in  which  much  smaller  oil-bodies  are  the  rale.  The  thm-walled  ceffs 
with  distinct  trigones  also  fail  to  occur  m  Cephahnmla ■  Finally,  no 
Cephalnziella  has  the  tree  bracts  and  brarteole  found  in  Cephalotobm 
nor  the  lobulate-ciliate  perianth  mouth.  All  of  these  criteria,  which 
very  distinctly  separate  Ccphalolobus  from  Cepbalmdh  arc  exactli 
those  which  place  it  into  the  I-ophoziaceae. 

The  hilobrd  leaves  and  ability  to  develop  underleaves  suggest  certain 
subgenera  ol  Laphazia  s.  hi.,  such  as  Lewcolea  and  Hatlonslh.  1» 
Ceplmlonella-like  habitus,  the  coarsely  papillose  cuticle  and  virtual 
transverse  leaves,  as  well  as  the  lack  of  terminal,  FruHunm-lype  brandi  ng 
and  the  perianth  form,  at  once  eliminate  these  elements  from  potential 
confusion.  Also,  those  elements  of  the  Lophoaiaceae  which  develop  targe 
underleaves  typically  have  them  bilid  ami  cilia  e  -  -  only  taxa  wil  l 
vestigial  or  small  underleaves  have  them  undivided  and  without  cilia. 
Thus  the  essentially  unlobed  underleaves  of  Cephalotobm,  with  margin 
usually  edentate  or  almost  so,  do  not  suggest  those  ot  other  group 
t.ophoziaceae.  As  a  consequence,  I  am  convinced  that  a  shalp  y  d  ji 
genus  in  that  family  is  at  hand,  whose  affinities  at  present  seem  obsemr. 

Geooraphicai.  Distribution  : 

The  four  species  of  Ceptmlohbus  are  restricted  to  the i  cod  or  cold 
Antipodes,  and.  ns  far  as  known,  fail  to  extend  north  of  the  10"  parall 
of  latitude,  south.  The  two  New  Zealand  taxa  are  alpine,  oeeurmg  ■  ^ 
least  80(1-1  000  fl.  above  treeline  ;  C.  sphenoloboidcs  is  known  liom  . 
Georgia  only,  and  is  thus  antarctic:  the  fourth  species  is  subantam 
and  confined,  apparently,  to  southernmost  South  America. 

1  was  initially  reluctant  to  admit  four  species  to  this  group.  Yet  l 
material  at  hand  falls  into  four  distinct  units  ;  until  and  unless  ■  »". 
grading  forms  can  be  found,  1  do  not  think  that  treatment  as  other  tnan 
species  is  feasible.  ,  .  . ,  . 

One  of  the  species,  the  antarctic  C.  sphenoloboidcs,  differs  in  the  ap ■ 
ent  absence  of  llagelliform  branches,  and  in  the  rather  shallowly  ,  • 
orbicular-quadrate  leaves  that  are  so  oriented  as  to  give  the  plant  the 
aspect  of  «  Sphcnolobus  »  minutus.  It  is  allied  in  its  preponderantly  large 
cell  size  with  Lhe  New  Zealand  C.  squarrosus,  agreeing  also  in  the 
numerous  and  much  smaller  cuticular  papillae.  Yet  the  differences  t 
leaf  form  and  leaf  orientation  and  the  lack  of  the  llagelliform  bra  ^ 
(they  are  abundantly  developed  in  C.  squarrosus:  see  Pig.  /)  sugg  - 
that  two  distinct  species  are  at  hand.  ,n«n,uie) 

1  originally  referred  one  of  the  New  Zealand  plants  (C.  hoigsm 

(S)  1  specifically  wish  to  emphasize  that,  based  upon  my  experience  with Marge  qu" 
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'va'!  a.few/,lisgivin8s:  U  has  the  Per»anth  4-plicate  in 
' ,  *  1  1  th,rd\  with  broad,  inflated  plicae,  whereas  both  Massalongo 
S™M  sLaLelhat  «  .S'.  »  scabrellus  proper  has  the  perianth  from 

i  l, ''lato  »  0n\koT  /"  6J9  PhC3tu  pUciS  angustis  Proflindis-  ore  contracto 
1  i  „  °  \u,  C '  h°dgs°nae  has  the  leaves  partially  bistratose  with 
Mons  Of  the  abaxial  face  provided  with  cellular  excrescences  (Fig.  1  : 

'll  ■  "  C'.S(alrelirS  U'e  leaves  are  (luite  uniformly  unistratose.  In 

tliu  respects  the  New  Zealand  plants,  here  described  as  C.  hodgsonac 
mU  m  only  a  minor  fashion  from  Stephani's  diagnosis,  which  is 

unusually  accurate  and  explicit. 

\  second  plant  from  the  same  region  in  New  Zealand,  C.  squarrosus 

i'  iil’ta  IhJ  ie’h  l,""S  tS\markedl>'  **■  ll“  C-  '"'l>rell„Jhodgscra’e 
I  lex  that  I  believe  it  should  be  referred  to  a  distincl  species.  The 
ur  known  species  of  Cephalolobus  may  be  separated  as  follows: 

'  iC7llS  0,f-n!fAture  leaves  (]2)  I;M5  07)  x  13-18  p,  at  base 

.  '  .  J/  10-20  (24)  p.  Underleaves  minute,  small  or  large 
"rmii'g  a  triangular  to  ovate-lanceolate,  unlobed  or  bidentate 
lamella  (0.1)  0  2-0.5  the  area  of  the  lateral  leaves  ;  stem  nearly 
or  scabrous,  with  coarse,  almost  hemispherical  culicular 
imp, Hue  and  sometimes  cellular,  scattered  excrescences  ;  lateral 
'.I'es  as  wide  to  wider  than  long,  almost  sheathing,  with  erect 
n  . suberect  lobes  ;  leaf  cells  with  trigones  rather  small,  but 
'  iiiicular  papillae  high,  hemispherical,  very  coarse,  (2)  3-6  (7)  per 
' ,  ’  Sn'al1-  riSid'  Cephaloziella-like  plants  with  leaves  little  wider 
Hian  stem . 

Perianth  prominently  6-9-plicate  above,  ciliolate  at  mouth  • 
lobes  of  penchaeLial  bracts  entire  or  subentire  ;  underleaves 
inmute  or  very  small  :  leaves  0.3-0.5-bilobed  ;  stem  and 
eaves  merely  coarsely  papillose,  the  leaves  unistratose 

throughout,  always  entire-margined . 

.  C.  scabrellus  (Mass.)  Schust.  comb.  n. 

i  cnanth  obtusely  4-5-plicate  above,  the  mouth  lobulate  and 
1  mate  Lhe  cilia  to  3-1  cells  long,  arising  from  narrow,  trian- 
Mbar  lobes  ;  lobes  of  perichaetial  bracts  coarsely  spinose- 
1  entate  ;  leaves  0.5-0.6-bilobed  ;  underleaves  to  0.5  the 
Mze  of  the  lateral  leaves  ;  stem  and  leaves  ±  armed  with  ccl- 
ar  papillae,  the  leaves  in  center  of  disk  locally  polystra- 

se’  tJle  slems  (in  part)  with  cellular  projections . 

1  Medb.„  ,  .  C.  hodgsooae  Schust.  sp.  n. 

(maLure  Ieaves!>  17‘19  X  20-25  (27)  p,  the  basal 
win/  r,  “J)  V .  2  ,  7  ('35>  Pi  stem  nearly  or  quite  smooth, 
win,  .  °W\  cutlcular  striae,  no  cellular  outgrowths  ;  leaf  cells 
cutmuJar  papillae  relatively  small  to  moderate,  never 
»  H  Pel'  “lh  Ur«er'  Sphmolobm- like  plants, 

1  l™eui  ot  the  leaves  2-3X  the  stem  in  width.  (Leaves  neve^ 
in,|.\stratose) . 

IjPaves  of  mature  axes  orbicular-quadrate,  1.1-1.2X  as 
wide  as  long,  with  ovate-triangular  lobes  ending  in  a 
single  cell  (rarely  two  cells) ;  sinus-bases  slit-like,  the 
sinuses  daring  above  ;  leaves  with  lobes  erect  to  incur- 
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ved  -  lateral  branches  erect  to  ascending,  never  ilagelli- 
form  ■  leaf  cells  with  firm  walls  and  concave-sided  tri- 
nones'  •  underleaves  minute  to  large.  0.  sphenoloboides  sp.  n. 

■j  Leaves  ol  mature  axes  oblong  to  ovate-oblong,  no  more 
than  0  8-0.9  as  wide  as  long,  with  narrowly  triangular 
often  cuspidate  lobes  usually  ending  in  2-3  superimposed 
cells  ■  sinus  bases  open,  often  narrowly  rounded  ;  leaves 
in  silu  with  lobes  widely  spreading  to  squarrose  ;  lateral 
branches  often  llagelliform  :  leaf  cells  with  rather  thin 
walls  but  distinctly  bulging  trigones ;  underleaves  vesti¬ 
gial  or  minute . c-  •W*'”™  SP‘ 

Cephalolobus  scabrellm  (Mass.)  Schust.,  comb.  n. 

Cephalozia  seabrella  Mass.,  Nuovo  Giom.  Bot  Ital  17  :  233,  189.). 
Sphemtobm  scabrcllus  Step!).,  Spec.  Hep.  2:  162,  1906. 

Yerv  small,  olive-brown  to  brown,  irregularly  branched  (branches 
seen  all  lateral,  intercalary),  the  branches  leafy 

iorm  slender;  rhizoids  scattered,  few,  colorless.  Stem  to.  125  140  • 
in  diameter,  8-9  (10)  cells  high,  wiry  and  rigid,  the  cortical  and  medul 
lnrv  cells  belli  collenchymatous  :  cortical  cells  also  somewhat  tliu  k 
w-alled  to  9-17  v  17-26  ;t,  covered  with  coarse,  high,  ±  hcmisphrrnvl 
hoalim  papillae  (thus  roughened),  but  never  produced  as  cellular  rarres- 
"es  Leaves  remote,  small,  little  wider  than  stem,  rather  succuboudy 
inserted  and  oriented  (dorsal  half  somewhat  oblique  in  insertion  .)  with 
broad  line  of  insertion,  small,  ovate-orbicular  to  ovate-subquadr  e, 
on  weak  stems  slightly  longer  than  wide  (CO.  190-200  p  wide  X  6 

long),  subdistichous,  suberect  to  obliquely  patent,  never  condupl  .  U 
or  even  canaliculate  (except  on  gynoecial  stems),  on  mature  axes  ufc 
slightly  wider  than  long  (co.  220-245  [260)  u  wide  X  200-223  230 
long)  0  '<5-0  55  (0.4)  bibbed,  somewhat  asymmetrically  so  usually,  me 
margins  arched,  Ihe  leaf  usually  widest  near  base;  lobes  erect,  ovate- 
triangular  to  triangular,  acute  but  rarely  apiculate  ;  sinus  acute  ,1  > 
margins  edentate,  even  on  gynoecial  axes ;  cuticle,  mchidmg  tha 
leaf  margins,  covered  will,  hemispherical,  coarse  hyaline,  closely  i  g 
posed  papillae  bill  lacking  cellular  excrescences  (the  leaf  umformj)  M 
stratose).  Cells  firm,  rather  thin-walled  but  with  distinct  to  larg  , 
not  sharply  bulging  trigones  i  cells  of  lobes  and  lobe  margins  cn.  11-  h 
Fleaf  mWle  k,rg”er  and  cu.  (12)  13-15  (16)  X  (12,  13-16  (17)  ft:  6 
cells  hardly  larger,  cu.  13-16  X  15-17  (18-19)  P :  cufcular  hemisphei'e" 
papillae  dense,  variable  in  size  (1-2)  ,!-.i  per  cell,  die  largest !  Oh  ' 
cell  iu  diameter,  ar  larger,  t'nderleaves  small,  apprised  to  slightly  pane 
lanceolate  to  sublinear  to  bidentate,  cu.  100-120  p  long  at  most.  ■ 
asexual  reproduction. 

Dioecious.  Gynoecia  on  rather  short  to  more  or  less  elongated,  laten  t 
axillary  branches  ;  usually  innovating.  Pmchaeti.l  brae  s  1-2.X 
stem  leaves  in  size,  2-3-lobed.  lobes  irregular,  subundnlate-mll  « 
entire  to  irregularly  denticulate,  al  most  palm  dentate ;  bracteoli 
0.5-0. 6  size  of  bracts,  united  with  one  of  the  bracts.  Submyollieral  brae . 
bilid,  lobes  and  margins  usually  edentate ,  except  for  a  basal,  in  flex 
that  may  be  developed.  Perianlh  ovoid,  rather  contracted  above,  im¬ 
plicate,  the  plicae  ungulate,  prominent :  mouth  ciuolate. 


Source :  MNHN,  Paris 
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°'“u™  '«  LOPHOZIACEAE 

UMupe  -  Port  Coot  and  Port  St.  John,  Staten  Island,  South 
§7"*™'  f*"™*  '««.  (-'loo  reported  from  Penguin 
■oakery  Staten  Island,  on  the  basis  of  sterile  plants.  The  fertile  plant 
lere  designated  the  Iectotype,  since  il  is  clear  that  Massaionoo’s 
tug,, os, s  and  figures  were  based  on  this).  Fragments  of  the  type  in 
T"  .Stephan,  Herbarium  (G)  have  been  studied  (1963) 

Known  only  from  the  type  material  and  from  a  report  from  the  Terri- 
of  MageJlanes,  from  the  eastern  sector,  from  Desolation  Island 
iiu  ln  Angosto  (Dusen,  fide  Stephani,  Biliang  Till  K.  Sv.  Vet.-Akad 

"b  f  2]  \  190p-  This  last  Plant  is  here  placed,  with  some  reser- 
i lions,  under  C.  . sphenoloboides . 

i  am  not  sure  that  the  New  Zealand  plant,  here  described  as  C.  hodq- 
!s,  ly, cilstlncL  Massalongo  erroneously  states  his  species  has 
-In  al  branching  (although  Stephani  states  they  are  lateral  and  axil- 
!  V;  "hlcb  would  agree  with  the  New  Zealand  taxon) ;  I  have  seen 
1  \  i.!  era!  branches.  Both  Massalongo  and  Stephani  agree  in  describing 
I  enanth  as  bearing  b-9  deep,  narrow  plicae  from  the  middle  upward  • 
;  vould  seem  Lo  exclude  the  New  Zealand  plant,  in  which  the  perianth 
i  'll  he  m.  wated’  ,round.ed  P,lcap-  The  presence  of  hyaline  cuticular 
.  ae  011  /eaves  and  axis  is  recorded  by  both  Massalongo  and  Stephani 
I',  i  y.“°  aot  doscrlbe  the  occurence  of  cellular  outgrowths,  such  as 
l  le  New  Zealand  plant;  the  type  fragment  I  have  seen  lacks 
Under  these  conditions  it  seems  the  safer  course  to  consider  the 
1  "  as  representing  distinct  taxa. 

Cephalolobus  sphenoloboides  Schust.  sp.  n. 

'  'S'”  baii”  ,St'Ph-  ta  heri>-  fG)  (nee  Jmgcrmmnia  badia 
Gottsche  -  Cephalozia  badia  [G.]  Steph.). 

I  'lmda  parvae,  folia  mediocria,  latiora  quam  tonga  habeas ;  folia  papillis 
.,/  mediocris  praedita,  caulis,  autem ,  leu  is  praeter  slriolas  ;  folia 
<m'va  ad  pernmgna  :  cellulae  (15-16)  17-18  (19)  x  (16)  18-94 
'L™ir  m  Parte.\PfrianUlium  sup™  4-6 -plicalum,  plicis  brevis , 
limdalisque,  ore  lobulalo-ciliato.  Types  :  c  loco  Staten  Island,  South 
■'"“iica,  Spegazzim,  diclo. 

‘'/nts  dull  in  texture  when  dry,  for  Cephalolobus  relatively  vigorous, 

.  Mespito.se,  warm-brownish,  with  some  leaf  lobes  red-brown,  the 

1.. ’  '  r,  ?  rnr  (40°)  500-665  p  wide  x  8-15  mm  long;  relatively  freely. 

'"i  n  v  bl!lranHedl0ft?  3  ,sin®le  "iai"  axis  ^th  6-8  lateral,  inter- 

1..  ,n/.h  a  ps> /  ’e  branches  all  lateral,  axillary  (a  single,  aborted  postical 

d  '  l  lliinrn^u,  *;suf,Ily  sfrongly  ascending ;  no  branches  becoming 
nil,,,.  a  ,t  l0Ug1  JlIvenile  axes-  before  becoming  normally  leafy, 

51.. ...  , ,®Xed)  :  rhizoids  rather  free|y  developed,  colorless. 

|n  "-Ibo  (170)  p  m  diameter,  9-10  cells  high,  rigid;  cortical  and 
(-•i,  ceIls  1)01,1  moderately  collenchymatous,  the  cortical  in  I 
In. I  ,  ;;/'ined  -strata  somewhat  smaller  and  hardly  thicker-walled,  e.a. 

,13‘Ifl  1171  P-  long>  covered  with  scattered  papillae, 
a,,,,,.  wmcn  are  low  and  rather  coarse,  others  minute  and  high,  but 
Umw  r,  an<  r;onsPlcuous'  now  produced  as  cellular  excrescences. 
'Tnt;  with  a  a  Sphmolobus  »  minutus- like  insertion  and  orien- 
dtner  Jar8e-  2-.JX  as  wide  as  stem,  the  dorsal  half  almost  trans- 
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verselv  inserted  i  leaves  basallg  sheathing.  above  the  base  obliquely 
and  progressively  more  erect-spreading  until  apex  of  keel,  winch  is 
-1-  recurved  at  times  ;  between  lobes  rather  obliquely  spreading,  but 
the  lobes  again  sabered  and  often  incur, ml  ;  leaves  rather  ranahculab  - 
conduplicute  above  the  sheathing  base.  Leaf  shape  basically  orrmoi.o 
goad, ate.  widest  near  middle,  smaller  leaves  rare ly  oblong-quadrap. 
ranging  from  a  minimum  of  230-300  p  wide  v  2/0-28n  p  long  to  320- 
370  (100)  n  wide  >  320-350  (360)  p  long,  asaallg  1.1-1.2X  as  w  de  or 
long  (isolated  small  leaves  ea.  310  p  wide  >  320  p  long  are  faintly  long,  r 
than  wide) ;  sinus  descending  (0.25)  0.3-0. 1  (0.45)  leaf  length  narrow!) 
V-shaped  at  base  but  soon  strongly  Haring  and  becoming  broadly  \- 
shaped  to  obtuse  i  lobes  rather  broadlg  triangular-ovate,  mb, gnat,  termi¬ 
nated  bll  1  (-2)  sells  in  a  row.  usually  erect  to  incurved  :  leaf  margins  edentate : 
cuticle!  as  in  C.  squarrosus,  with  numerous  relatively  low  but  moderate- 
sized  and  often  rather  crowded  papillae  (on  median  cells  usually  ( 

>9  ner  cell,  but  without  cellular  excrescences  and  without  polystiatosi 
regions.  Cells  firm,  faintly  to  weakly  thick-walled  with  distinct 
to  medium-sized  trigones  that  are  usually  concave-sided  ;  cells  of  lob 
and  lobe  margins  (12)  13-15  (16)  p,  in  leaf  middle  rather  larger  and  <15-1  J) 
17-18  (19)  x  (16)  18-24  (26)  p,  the  basal  cells  not  or  hardly  larger :  cu  i- 
cular  papillae  scattered  to  dense,  the  largest  usually  no  more  Hum  0.2-1  .■> 
Hie  cell  ten  a  Ih.  Inderleaves  small  to  rather  large  and  then,  here  a. ‘I 
there,  lingulatc-lanceolate  and  to  120-140  p  wide  X  250-300  p  long. 
No  asexual  reproduction.  , 

Dioecious.  Female  plants  with  gynoecia  usually  on  quite  short,  ran  . 
somewhat  elongated  lateral,  axillary  branches  (with  l-<  pairs  of  steiilt 
leaves  usually,  gradually  larger  upward);  1-3  (-4)  slender  subtlora , 
postical  innovations  from  base  of  unfertilized  gynoccium  always  devel¬ 
oped  (if  one,  this  sometimes  forming  a  perianth  again,  after  seveia 
leaf  pairs  are  formed).  Subfioral  leaves  2  (-3)  -lobed  to  0.. l-O.l  then 
length,  larger  than  but  otherwise  similar  to  leaves.  Bracts  in  one  cycle, 
but  often  with  a  partial,  abbreviated  second  cycle  within.  Bracts  ea. 
150-500  p  wide  x  500-550  p  long,  irregularly  obtrapezoidal  to  quadra  e, 
(2-)  3-4-lobed  for  0.2-0.35  their  length,  the  lobes  variable,  usually  blunt 
to  occasionally  subacute,  otherwise  entire-margined ,  much  more  coarsely 
papillose  than  vegetative  leaves.  Bracteole  variable,  oblong  to  oblmv 
obovate,  to  ca.  320  p  wide  X  500-550  p  long,  usually  bilobed  0.2;>-u» 
the  length,  lobes  often  blunt  or  subacute,  otherwise,  entire,  free  or  ne«ni> 
free  from  bracts.  Perianth  cylindrical-obovoul,  ca.  330-420  pin  dianu  t 
X  700-900  p  long,  smoothly  terete  to  within  0.25  of  apex,  then  strong 
contracted  to  the  mouth  and  decolorate  :  distal  0.2-0.25  feebly  and  ■'  » 
lowly  plicate ,  the  broad  plicae  indefinite  in  number  and  sometimes  vesti¬ 
gial :  mouth  decolorate,  shallowly  lobulate,  the  small  triangular  m  ■ 
ending  in  short  cilia  2-3  cells  long,  the  lobe  margins  spinulose-denticuiaie. 

Type.  —  Isla  Desolacion,  Puerto  Angosto,  in  tapidibus,  March  -  • 
1896,  P.  Dusen  No.  177  (Geneva  ;  determined  by  Stephani  as  «  6-7  • 
badia  ?  G,  —)•  .  .  rpah 

a  second  collection,  also  from  Puerto  Angosto  (Dusen)  has  also  new 
seen,  which  was  reported  by  Stephani  (1901,  p.  21)  as  Cephalozia  s' 
brella.  This,  in  my  opinion,  also  belongs  to  C.  sphenoloboides.  althou„ 
is  a  weaker,  smaller  form,  with  smaller  leaf  cells.  In  this  secon  c 
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""I1  llle.  s'™  is  uniformly  smooth,  low  cutlet, tar  papillae  excepted  ,a, 
splmolotmd',)  and  the  leaves  are  also  merely  papillate.  The  under 

f-mMoiU,,  than  to  the  C.  srohreite-ftodjLae  LSpl«S,^y 

vmorr^  -  loZTr0mS  ‘  leaV"  Wil"  ",cnrved  --  ™th"  « 

r:  sptooietoi*.,  must  remain  a  problematical  taxon.  The  poorly 
"  Hoped  plants  reported  by  .Stkpham  as  Cephalgia  a„- 

"  '  n  1  ,an  hc  type  anli  h>ve  smaller  cells  (commonly  13-16  5  u  wide 
i  -hi  p  long):  they  thus  bridge  the  gap  between  the  two  extreme'  in 
"  I  w.  Indeed,  although  I  reluctantly  use  cell  sice  as  a  species  criterion 
II,:;  ™al  Weak  f0rn,S  °*  aJ1  r°llr  sP“ies  lw»  tells  that  arc  sutalle.' 

C-  judging  from  the  relatively  small 

i  ally  low  (but  numerous)  papillae  of  the  sterile  leaves  and  stem 
;  |  lJ’  C  It  eltlfers  from  this  last  in  a  number  of  enter™: 

1 d  1  ;“uart'  t0™1 'tally  tat  rather  frequently  produced  : 

v  r*  -?4' 

''  n't'1  broadly  ovate-triangular  lobes  whose  apice^ateHevII 

moated  by  three  cells  in  a  row  :  (I,  the  dorsal  .  halfP.  of  the  l” 

;  oil)  essentially  equal  to  II, e  ventral  in  size  and  length  :  ,5)  cell  wall' 

I  tril1"  f  Ahh  '  I1"8’  1,1,1  "f  “ll5  "f  un“b|e  to  develop  sharply 
j  Nil  g  Although  one  or  the  other  of  these  differences  may 
dua  l)  prove  inadequate  to  separate  the  two  lava  collective^ 

'  e  mitely  suggest  that  two  obviously  distinct  species  are  at  hand 
larheularly  impressed  by  the  dillercnces  in  leaf  shape  :  the  sin,,; 

111  '  ■  'phmobboUes  is  usually  slit-like  or  very  narrow  and  bZ 

■  Z  r°Zl‘K"°mly  ■  l,y  ™nlr“s'-  in  C.  ,,,uarr •»  the 

,  "ismTeor  I  reIat‘veIy  open  and  often  narrowly  rounded.  Sharply 

■  ■■  «  leaf  lobes,  such  as  appear  to  be  normal  in  C.  squarrosus  seem 

h"  constantly  lacking  in  C.  sphenoloboides.  '  ’  SeCm 

Jt.tr*.  ar'mK  Pirihhth-bearing  plants  f  have  seen  show  striking 
mm '"lies  to  those  of  C.  s.atreUu,  in  the  often  quite  ahbreriatri 
i’ll;,,,  pairs?'  i™m‘ry  alMl  l;atC^“,  in  «W»  --  usually  no  more 

. I  I,  aris  J!,  ,  « 1  r“r  °"  Sy"0'"!"!  branch  ;  (4)  the  (2)  3-1- 

l,| .  '  ?  '  'l  l  the  l°l,e  "targins  edentate  and  their  apices  relatively 

'll:  mthe'reaa„0rVedr'  **  ■"*»“»  •»  1°aS»  and^bovSd  eyll l 

, ;,..rSi  ,  ?  -  d-  a“d  lhe  perianths  are  at  most  very  bliintlv 

»,  ll„.  dista/'oneiialf  TnCf  ‘iiSla'  0:!  '  ‘  ral',Cr  11,3,1  «™"3y  pUeale 
perianths  r  onhh  '/  J  lon,fer’  more  shallowly  and  bluntly  plicate 

LX  r  /v,  ho*9mnae' Vet’ ,i,,,ike  i»>- w 

tlial  species  k  6  °f  the  consPICUous  dentition  found  in 

'»'n™onlI.,'„neraiLPlaf'  >>f‘ic“!arly.;”  “■«  Position  of  the  gynoeeium, 

. I  ZX  A  ,  ,aleralh  3Mll3ly  bra”etas,  recalls  that  of  lhe 

W  k„,  Yet j,  /  rT*  ‘Ca,breU“s>  !rom  wbld.  fertile  plants 
r.  ,  Ye,L’  eclua,1.V.  the  gynoecial  plant  clearly  demonstrates  tint 

'Wrnoloboides  cannot  be  identical  with  either.  1 
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Cephalolobus  hodgsonae  Schuster  sp.  n. 

Plemlo  minute,,  f„!m  puma  pane,  habms ;  d..foli.a‘‘^ia,J“anu 
euticuleiribiis  lujalims  soliilis  necnon  aamaUm  {append, cute)  nUii 
taribus  inarm  pratiUa  ;  folia  inferiora  pwva  ad  permagna,  0-2-lnbala. 

■  ’Z  12-17  /mi  i*  fa  medio  in  folio.  Peeimlhmm  supra  4 -5-pUcatum, 
pUeislatis  rotunialisgue.  ore  lububdo-ciliatc.  Types:  e  loco  Scaly  Range 
prope  ML  Cook.  New  Zeahmd  dicta  (H.  M.  Scnnsrkn  48  702). 

Plants  dull  green,  with  brownish  to  reddish-brown  secondary  pigments 
loeallv  deVeloped.  small  to  minute.  425-180  „  wide  (leaves  included,, 
hardly  larger  Ilian  a  Cephaloziella  and  with  the  facies  of  that  genus, 
ascending  ?o  suberect  in  growth.  Shoots  wiry,  rather  rigid,  freely  bran¬ 
ched  the  brunches  uniformly  lateral,  axillary  (from  near  middle  of  lea 
nril'i  and  intercalary:  occasional  branches  becoming  flagelliform  and 
,'fa'LZt  "vbh  a  tfnblloral  innovation  usually  developed.  Stems  sub- 
terete,  thick  in  diameter  (tor  the  sire  of  Ufa  plant),  without  > 
ea.  115-115  p  in  diameter,  0-10  cells  high ;  cortical  cells  9-11  (12)  , 
11-15  o  to  12-111  x  10-25  is  (1.2-2X  as  long  as  wide),  tluck-walled  but 
mil  basL-libcr-like,  ±  brownish  at  maturity  or  greenish-brown  here 
and  there  projecting  as  cellular  papillae,  coarsely  lubercnlate  ;  maiutorj 
cells  not  sharply  differentiated  from  cortical,  the  peripheral  ones  11.111  P 
in  diameter,  the  inner  cells  hyaline  and  becoming  lu-18  p  m  diamelcr 
quite  collenchymatons ;  surface  oi  cortical  cells  covered  wrlli  clos 
contiguous  coarse,  hyaline  papillae  and  scattered,  conical  to  jinge, 
like  Sffafar  outgrowths,  the  stem  surface  dull  and  rough  and  irregular. 
Rhi/.oids  colorless,  few  to  frequent,  scattered.  Leaves  remote, 
wisely  inserted  (in  dorsal  half;  ventral  half  quite  succu bonsly  oblique) 
and  transversely  oriented,  not  antically  second,  small,  little  broad  r 
((mi,  Stan,  erect  or  suberect  to  obliquely  patent,  concave  and  loose? 
semiamplexicaul.  often  weakly  sheathing  basally,  broadly  omit i  fa mJ* 
drale- ovale,  bifid  for  e„.  0.15-0.55,  Ufa  Mo  m*  ° 

triangular,  acule  to  short-apiculate ;  sinus i  V-shaped  ,  leaves  angiilg 
from  010-220  p  wide  X  19(1-210  p  long  to  235-245  p  wide  X  210-21J  P 
long,  on  gynoedal  shoots  to  100  p  wide  x  285-323  p  long,  with  »■"« 
or  entire  margins  to  sparingly  repand-denlate  on  the  larger  leaves  Ven  ral 
merophytes  relatively  broad,  consfaofly  producing  erect  to  «rei*«pp» 
sell  underleaves  which  range  from  0.2-0.3  the  area  of  the  lateral  le  ■ 
underleaves  often  ovate  to  ovate-lanceolate  sometimes  Indented-  ol 
apes,  fells  small  :  those  of  lobe  margins  and  lobe  apices  m.  I--'. 
14-17  PI  of  leaf  middle  r„.  (12,  13-15  (17)  X  13-8  (20)  P  i  -tleal  » 
little  or  no  larger  and  hardly  elongated,  ca.  (M.)  lo-l/  x  lo  -0  (-  . 
cell  walls  nearly  thin  to  ±  thickened,  usually  colorless,  in  lobes  some!  i 
brownish,  with  concave-sided  hut  distinct  trigones  ■ 
coarsely  papillose,  will.  2-6  (81  coarse,  coiiliguous-conDiient,  ±  JmmisPh 
irnl  hyaline  papillae  per  cell  surface,  obscuring  cell  outlines  one I  ton!  n 
oaoillae  ranging  Iron,  3-6  p  up  lo  5-6  X  0-9  p  in  diametei.  OlW>™» 
almost  homogeneous,  glistening,  faintly  granulate  at  best  ovou  ^ 
subspherical,  large  lor  the  size  of  the  cells  (ro.  3-4  X  5  to ml.o-5.5  >  * 
[9]  p..  in  marginal  and  apical  cells  some  only  2.5-3  X  3-4  p.),  -  V 
per  cell.  Asexual  reproduction  lacking.  .  t  ra| 

1  Dioecious  ?  Gynoecia  terminal  on  leading  axes  or  elongated  late 
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1  ' 1  *  llll.at.l.  -  j  •  Cells  teem  toes  ol  leb.  (  *  „6).  _  j,  Two 


' -‘-I  euticular  'panUlai'  7'-  ’  'U  V)  ''ZT'st ~  ~  ,ODe’  showin«  *wM- 

cr  H  ,  ..  .  ■  ’  '  '*•  ,sll'm  cross-section,  ;i  unistratose  region 

'-‘Ml,,,  ,1  ,  '  .  |  1 !"  U  ea^  f|om  the  mtergradJ.ig  zone  to  ordinary  leaves  (  v  r,  8). — 

!  '  's7  s  r,,1USam,i  ,CyCl“  ;iS  ,"ilc,s  »"  «*•  •>  <  ■  W>.  -  V.  Eracts  ami 
,li!l  I"  rianth  "  rnf  Lo‘rr,d  l'"ia  °f  from  rather  juve- 

Wlc  |  l  -  l;  Four  *«"«•  <  *  58).  -  10.  A  single  leaf,  showing  the 

'An  ,,  1  ?|l,rlra  o' w"  rogi""  with  abaxi!‘lly  projecting  cells  (  x  120). 

•he  tape  collect, on,  RMS  40702,  Mealy  Lakes,  Mt.  Cook  Natl.  Park,  N.  Z.j 


Source :  MNHN,  Paris 


axillary  branches  ;  with  1  (-2)  subfloral  innovations ,  at  least  if  sporo- 
phvtcs  are  not  produced.  Subfloral  leaves  gradually  larger  than  vege¬ 
tative  leaves,  grading  into  bracts.  Bracts  bifid,  rarely  trifid,  broadly 
oblong  or  oblong-subquadrate  to  ovale-rotundate  in  basic  outline. 
ni.  500-520  (550)  p  wide  >  (175)  520-560  p  long,  0..io-0.  lo  bifid,  with 
-l  divergent,  ovate-triangular  lobes  that  are  acute  to  briefly  acuminate, 
lire  margins' of  lobes  subentire  above,  paucidenlate  below  varying  to 
coarsely  spinose-dentale,  with  sharp,  irregular,  jagged  teeth  ;  cells ;  nf 
bracts  contiguously,  coarsely  papillose.  Bracteole  oblong,  bifid  0.3- 
0.25  (0.45),  margins  like  those  of  bracts,  ca.  22d-‘_/0  (..00)  p  wide 
(95-385  ( 120)  a  long.  Perianth  unistratose,  one-half  to  two-thirds  emer¬ 
gent.  terete  below,  -fc  inflated,  smooth  and  cylindrical,  oboyoid,  330- 
350  a  ■  000-650  p,  in  distal  one-sixth  contracted,  with  4-:>  inflated, 
rounded  plicae  in  distal  one-third,  the  mouth  lobulate-cihate,  the  longer 
cilia  3-4-celled,  hyaline,  arising  from  triangular,  denticulate,  narrow 
lobes. 

Tape  New  Zealand  :  South  Island  :  Scaly  Range,  above  Sealy 
Lakes  in  Alpine  zone,  ro.  1500-1900  ft.,  Ml.  Cook  Natl  Park,  within 
2  5  mi  of  The  Hermitage  (Ft.M.  &  O.M.  Schuster  49702);  associated 
with  A  crolophozia  pertinata,  Andreaea,  Diplophglltixn  domes!, cum,  (aim no- 
mi  Irion  dentirulalum  (9),  over  moist  soil  between  rocks.  Type  in  herb, 
author,  and  of  Mrs.  F..  A.  Hodgson,  Wairoa,  N.  Z. 


Cephalolobus  squarrosus  sp.  n. 

Plantae  parvac,  folia  mediocriu  squarrosa,  longiora  quam  lata  habeas  -, 
folia  papillis  hqalinis  grossis  praedita,  caulis,  autem,  levis  praeler  stria  as  , 
folia  inferiora  vesligialia,  filiformia.  Cellular  17-19  x  20-27 '  p  media i  jn 
parte.  Typus  :  c  loro  Seal q  Range  prope  Ml.  Cook,  .\em  Zealand  dido 
(R.  M.  Schuster  19  713). 

Plants  green,  rather  chloropliyllose,  the  leaves  sometimes  ±  yellow- 
brown  the  ventral  side  of  stem  sometimes  with  orange-red  to  red-brown 
pigmentation,  the  attenuated  flagella  often  similarly,  intensely  pig¬ 
mented  throughout  :  plants  larger  than  C.  scabrellm,  with  leaves  •> 
685  (715)  p  wide,  with  a  Sptlfitiolobus- like  facies.  Leafy  shoots  less  win. 
firm,  rather  sparingly  branched,  the  branches  all  lateral  and  axillary, 
arising  from  a  ±  brownish,  creeping,  microphyllous  rhizome  ;  occasional 
branches  becoming  flagdliform  and  rhizoidous  distally,  then  m  lorn 
giving  rise  to  normal,  llexuous,  leafy  stems.  Stems  terete,  relalun  u 
slender.  100-125  (135)  p  wide.  7-9  cells  high  (height  90-110  p) :  cortical 
cells  yellow-brown  to  red-brown,  ±  tangentially  flattened,  very  uuer 
walled  in  one  layer,  in  surface  view  often  almost  guttulate  to  roun  c  ' 
oblong,  ea.  (13)  15-17  ■  20-25  p  dorsally,  ventrallv  and  laterovent rally 
becoming  narrower  and  often  longer.  (9)  10-12  (14)  p  wide  X 
long;  cortex  with  inoderafely  coarse  striolaLions  but  without  ««« 1 
excrescences  ;  medullary  cells  becoming  larger  medially,  13-17  p  to  (> 
17-21  (23)  p  in  diameter,  hyaline  but  with  corners  prominently  trot* 
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-  '  t lihulolvbtts  squarrosus  .Scliust.  —  1.  Medii 

,  .‘‘  'i1  vicw*  showing  the  minute  amphigastr 

~0.il.  —  I  <’,.11*.  l....r  i~i._  m  ,  j  - 


cells  (  >  Boo).  —  2.  Shoot- 

—  3.  Iloi-s ;il 


'"‘"K  “,u  amphigastria  I  x  54).  —  3.  Dorsal  cortical  cells 

■I  s  of  leaf  lobe,  the  cuticular  papillae  maximally  developed,  drawn 
Illy  (  310). - 5.  dells  of  Iinnt.hur  .  -.ini  ....  i  . 


ue  celts  only  (  x  310).  — 5.  Cells  of  another  lobe  tip  (  x  aiu».  —  u 

~.7'  l‘"‘lL  ° 1  “  |,lHMl-  sllowiog  the  wiry  stolon  (a  long  sectc.  . 

iistii  elect  stem  with  one  intercalary  lateral  branch  and  a  rudiment 
econd  such  branch  |  x  20).  -  8.  Stem  sector  with  leaf  and  rudiment  of 
il  branch  ■  SOI.  —  o  Part  „r  „« -  - -  ,  . 


Basal  leaf 
imitled). 


axilla,.,  i  n  ,  i  i  ~  »•  »™  sector  will)  leal  and  rudiment 

!  •  <‘l  blanch  (  ■  80).  —  II.  Part  of  stem  cross-section  (  ■  310).  —  lo.  Thre 

-I).  (AH  from  type,  RMS  10713,  Scaly  Lakes.  Mt.  Cook  Natl.  Park,  N.Z 


Source :  MNHN,  Paris 


...d  BMMitls  scattered,  few,  usually  colorless.  Leaves  remote  to  subcon- 
tiguous  sublvansversely  inserted  and  transversely  oriented  but  ™"™'“ 
antieallu  arched  or  secand,  moderately  large  for  slem  diameter ,  2  .IX  a: 
broad  as  I  . drying  on  sterile  stems  from  205  „  wide  :■  XU  p  long  0 
n  fu.  Sde  395  p  long  up  to  285-295  p  wide  X  400-115  p  long.  clearly 
luimer  lima  wide  oblong  la  obtong-omle,  the  base  erect  and  somewhat 
Eating  then  arching  outward,  the  leaf  lairs  widely  patent  to  syuarro.ee. 
bifid1  forSb.35-0.5  :  lobes  sharply  triangular,  usually  narrowly  so,  apes 
formed  by  1-2  (-3)  superimposed  single  cells;  sinus  \ -shaped  but  often 
vTth  base  of  V  narrowly  rounded.  Ventral  merophytes  relatively  narrow. 
1-0  eellf  broad,  constantly  with  underleaves,  but  these  usually  very 
small  (a  mere  row  of  2-1  cells),  rarely  larger  and  consisting  of  a  lmceotat' 
i  ic  cniio  |nnir  .  ')  (-  U  cells  wide  at  base,  sometimes  with,  on 
oSTde  a 1-2 -celled ’appendix,  never  lamellate.  Cells  rather  small,  but 
less  so  than  in  C.  smbrellu s  :  marginal  cells  of  Jobes  1.-  6  p.  >  median 
17  1<)  x  ■>0-'-,5  (27)  li. ;  basal  not  or  hardly  larger.  18-2.1  (21)  t^  • 

trioones  strong,  usually  with  1-2  bulging  sides  :  cuLicle  with  coarse,  some¬ 
times  nearly  hemispherical  papillae,  the  largest  5-o.a  x  7-9  p~  °»hbodl^ 
“ra  fori/e  variable  in  form,  spherical  and  5.5-S.5  p  to  ovo.d  or  dhpsoidul 
and  fromV.  5-7  X  6-8  to  6-7.5  10-13  p,  smooth  and  rather  glistening, 

faintly  granulate  at  best.  Asexual  reproduction  lacking. 

Otherwise  unknown. 

Tmr  -  New  Zealand  :  South  Island  :  Over  damp,  shaded  rocks 
along  intermittent  water-course,  below  Sealy  Lakes,  ru  001)  ft.,  Seal 
Rani  Ml.  Look  Nat.  Park  (It.  M.  Schlistbu  19  71.1.  Dec,  1/..JJH). 
Th,  ivnt  is  rather  sparing,  admixed  with  Gymrwmitrwn  ampliation 
and  lilmenopliullum  Llli/idnm,  .L , dream  and.  here  and  there  A u»'- 
d ropluitliim  [alcifolmm,  Glpmwrmtnem  ientieulalum.  Acrolopho.ia  p 
nala  JamesanUUa  sender!  (s.  /«(,),  and  [hplaphyllum. 

Differentiation.  -  This  plant  is  closely  allied  to  C.  ^vonae  and 
1  have  been  strongly  tempted  to  -  expand  .  the  concept  of  that  speu 
to  include  it  'l  et  C.  hodysotiae  has  a  coarsely  tnberculate-asperulaU. 
Sen”  with  the  cortical  ceils  much  less  sharply  diilerentlated  from  h 
medullary  colls  -  it  has  smaller  leaves  and  a  sloater  slem,  somewhat 
smaller  leaf  cells  and  smaller  oil-bodies.  I  have  not  seen  cells  containing 
single  oil-l.odies  in  C.  hodgsonae,  vet  such  occasionally  occur  in  tile  inti.  - 
marginal  cells  of  the  leaf  lobes  of  C.  syuarrosus.  The  leaves  of  C 
tend  to  be  antieallv  second,  are  larger,  always  clearly  longer  than  broad, 
and  have  Ihe  very  sharp  lobes  commonly  distinctly  squarrose,  giM'ig 
the  plant  a  different  aspect  from  that  of  C.  hodgsonae. 

The  leaf  cells  in  C.  squarrosus  are  less  coarsely  papillose  than  those 
of  C.  Iwdgsonae  and  (lie  stem  gives  the  impression  of  being  atauist ^moo  . 
having  relatively  low,  welt-like  striae.  The  cortical  cells  of  C.  squarrasns, 
in  the  material  available  for  study,  arc  more  sharply  dillerentia  e 
from  the  medullary  than  in  C.  hodgsonae.  In  what  e^  en  Liese 
ences  are  environmentally  induced  remains  a  subject  for  futuic 
t malion  Nevertheless,  the  small  and  Ccphaloziella-hke  plants  ol  • 
hodgsonae  seen  were  fertile,  while  the  larger  plants  of  ^ 
were  sterile,  suggesting  the  latter  is  certainly  not  a  juvenile  phase. 


Source :  MNHN,  Paris 
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Species  Incertae  Sedis 

mUL>  Gr°"e'  MiSC-  Br5'°1'  et  Ud,en'  3  W: 

„pre“ding.  acc0“nt-  l«W  account 

I  '•"H  appeared  .S.  / lag, ■lions  is  not  well  enough  known  so  that 
••  lo  eonmm  myself  too  deeply  as  to  its  possible  affinities  The gener! 
short  poslual-mterralary  gynoecial  branches  are  surely  unioue 
|K  ihaps  led  to  its  initial  placement  into  Cephaloziella !)  •  they 
"  sepaiatc  the  plant  from  Cephalolobus.  Equally  distinctive 
>enthe  thick-walled  cells  (judging  from  Gh<Ws  fig.  f Yb) and 
vipiy Pirns  9  bracts.  However,  the  presence  of  flagella  and  the 

li'is  plant  aSdnCtho°t  teTnaI  bfranchin§  suSSesL  Cephalolobus. 
l  lant,  and  the  taxa  here  referred  to  Cephalolobus,  are  simply 
"'.'I  elements  m  a  gradually  accumulating  generic  concept  that 
;  to  ®  hr  beyond  the  relative,,  e.ememLf  eyiTp'ISy 
by  study  ol  solely  the  limited  European  taxa.  * 


lob 


-■  Acrolophozia  Schust.  gen.  n. 

l'm°-lliridr*’  Wto  foliorum  i uperioribrn  plus 
;  /''“-t™ ,s;  prmtmlae  ad  luxe  aseendenles,  omuls  rami 

.udina/arx,  axillaris  ;  rallies  satis  succulenles  hues,  earlier  1-0 
l",!me‘hprafr'  '■  ,nTli0  Pte  minimi,,  Iransaersa,  oblimrn 

aui'to’  l°‘‘ha  "**  «  llrmc  kind,,  el  obtuse  eomplicala, 

'  i  l  i  oZmis  of','  '  "m"m  h“bmtiu  ■  pjli"  mferiara  nulla. 
'  i  papilhs  alhs  1, gal, ms  praedlla  ,  3-5  gullae  alei  in  eellula.  Plant,, 

• .  -i  liana  sexualia  m  ftriittt  primariis ;  gynoecia  2-3  paribus 
i:  ',,,r,udia  pUm  fh0lnf°rf,,m:  vasinam  effir.ientium,  praedita ; 
im//u.  I  erianlhium  fere  inclusum,  dislaliler  3-  \-plieatum  ad 
"s  Zbms  crenataUHienticulatums  Capsula  spherira ,  aa/nav  2- 

l  1  "Is  a  light  to  yellow-green,  upper  leaf  lobes  often  ±  yellow-brown 
son;  i...*”  patches  loosely  prostrate  in  growth  to  (when  crowded) 

l„  i  ,  a,st e"dmg.  medium-sized  (shoots  with  leaves  r.a.  520-950 
iirn  min.lli-f,’1  somcwhal  buL  not  strongly  ileshy, 

.  ,“‘/S  T-  S|,aringly  branched.  Branches  uniformly  lateral, 

flesh;'  i,n«ny’  ‘T,1  neTonod,l,e  °[.axiL  Sle,ns  %hl  green,  ra/Aer 
'•■nii.-llv’usualiv'^Jllf+r  i  9  °  a  hJgh’  Wlth  11  cortex  dorsally  1, 

-Jiglulv  d  SvJmiii  n  !1C’/0r!Ted  °f  thick-'va>tcd,  chlorophyllose, 
shi.n  invuuhr  y  fl*fte1ned  ,cflls  (,n  surface  view  cortical  cells  quite 
on  ««  ,nW«rly  «WonB  to  oblong-quadrate,  ca.  (17)  18- 
<is  /„„  .  '  7  P  UP  t0  -•>  >:-iS  I J-,  nearly  isodiamelric  to  1.5X 

lav  ,  5- 7'"*  'valls  ol,,y  ™»*n«Wy  thick,  the 

■to,.,!,,,,  -rt™  “lls  luel‘  usl|ally.  with  little  or  no  doisiventral 
"iiHi'tl  C01'[ical  1-2  strata  slightly  smaller  and  more  thick- 

cetts :  uiL,S  ™f.r  nJ,edl,lli"3’t  k'rarlually  grading  into  medullary 

-T  I'lil.nicrmnns  Jh,  a|  "e,  ‘1S  cortical)  lacking  mycorrhizal  infection, 
slightly  lirger  too  or0  •M  aycrs  ot  medullary  cellsaveraging 

ger  (2_-_b  p.  high  per  cell)  than  ventral  strata  (which  are  cm 


mm,  ner  cell),  nhizoids  scattered,  infrequent,  poslical,  colei- 

V  l  eaves  with  insertion  succlibously  oblique  ventrally,  MM» 

vir  u'dlv  “  d,  sallv.  iirii'iitril,  with  a  Tr*mm*to, 

(or  virtually  so)  <•  insertion  extending  to  stem  midline 

af  Jhf  stilUv  laterally  widely  patent  to  obliquely  patent,  regulaily 

» '"'7'™^  S  -5,  tttfiSS 

r^srirsstt  ^jss^sss^ 

V  l-mkrlcwea  totallil  larking.  Cells  noth  walls  thm  to  slightly  i  t  ■  k 

c  id  trigones  moderate  in  sire,  usually  with  distinctly  concave  a  I  s 
cobs  relatively  small,  lire  marginal  ft&tt  ' 

l”24t  near  the  base ' scwcl,  larger  »,  abated.  up .  to  ; 

SStessS 

stems  rn  775-1000  p  wide.  ±  elongated  lateral  branohes  from  ©  o^ 

i-ial  stems  or  on  subfioral  innovations;  bracts  in  1-8  Pairs-^m' 
anlical ’  margins  i  recurved,  like.J^o  ^ i?0-l 30^ ^ ‘ !’ 15- 

qmdrS,;,;;!;,-  «*.»..«•  Mr  ^ 

L  closely  applied  and  iheaMmj  the  pmonfli.  forming  a  ran  ? 

„»„id  la  oblonq-avoid.  bluntly  and  sometimes  weakly  to  strongly 


Source :  MNHN,  Paris 


i  lioiil  being  beaked,  into  a  relatively  narrow  apex,  crenulate  to  crenulate- 
<"  Htn-ulute ;  perianth  with  age  whitish,  decolorate,  unistratose.  Calyptra 
i  in.  Formed  wholly  from  the  archegonial  venter  (unfertilized  archegonia 
i  i  ll'.  Sporophyte  with  seta  delicate  and  relatively  short,  hardly  extrud- 
,bc  mature  sporophyte  beyond  perianth  ;  seta  240-260-275  p  in 
iiuler,  8-10  (11)  cells  across,  the  epidermal  cells  in  ru.  25-26  rows; 

'  "  ''‘rmal  cells  ca.  25-28  p  in  diameler,  similar  to  the  rather  numerous 
ni' nor  cells,  which  average  slightly  larger  in  diameter  (27-35,  locally 
1  CaPsule  ca.  620  p  in  diameter  x  610  p  long  at  maturity,  essen- 

ni  spherical,  reddish-brown  Lo  brown,  irregularly  dehiscing  vertically 
1  irregular  valves  of  varying  width  and  shape.  Values  bistratose, 
----:)  P-  tllil'k  (epidermal  cells  15-16.5  p;  inner  cells  7.5-11  p),  the 
'  walls  of  epidermal  cells  only  weakly  thickened.  Epidermal  cells 
'  1  m  I -oblong,  undergoing  a  one-phase  development  (all  longitudinal 
,  vvllh  1-2  l-;!J  very  coarse,  somewhat  stalked-appearing  nodular 
1  1  "nmgs  ;  transverse  walls  usually  with  0-1  similar,  nodular  thicken- 

1  1  ■ 1  1 (13)  1  1-18  (20)  x  16-25  (36)  p  up  to  18-21  >  24-30  p.  Inner 
"  I  n  less  regular  in  shape,  with  nodular  thickenings  like  epidermal  cells 
1 1:’  thickenings  weaker ,  occasionally  partially  connected  on  free  (inte- 
j! '  : .  wal1  b-v  3  weak-  vaguely  defined  tangential  connection  to  a  nodular 
kening  of  the  opposite  side  of  cell,  but  never  with  well-defined  semi- 
"n:‘rllir  thickenings  ;  longer  walls  with  1-2  (-3)  thickenings,  shorter 

I  wiih  0-1  such  thickenings:  cells  ca.  18-22  v  24-36  p  usually,  but 
11  Irregular.  Spores  with  a  thin,  faintly  but  sharply  granulate-asper- 

II  vellow-brown  exine,  10-11  pin  diameter,  ca.  1.5-1. 6X  the  diameter 
01  '  ders.  ElaLers  6-7  p  in  diameter,  with  3  narrow ,  slender  (1.2-1 .3  u.) 

V  '  w-brown  spirals. 


7»-  Acrolopho-ia  peetinata  sp.  n.,  the  only  included  species. 
!  meric  diagnosis  may  serve  as  Lhe  diagnosis  of  the  sole  included 
'  •  Type:  Xew  Zealand:  South  Island  :  Alt.  Cook  Natl.  Park,  South 

i  bury  ;  on  soil  over  shaded  ledges,  in  the  snow-tussock  zone  (Alpine 
Va|y  Range,  about  500  ft.  above  Sealv  Lakes,  ca.  1500-1800  fi 
M-  Sf-HUSTEH  19  703,  Dec.  17,  1961).  The  type  material 
"  anxed  with  Marsupella  sparsifolia. 

1  ndophozia,  with  its  sole  included  species,  apparently  represents 
'  ‘■‘’"■a Led  element  in  the  Lophoziaceae,  although  it  is  not  impossible 

o  '  I'rnnitive  genus  of  Marsupellaceae  is  at  hand.  The  plants  possess 
ci(  ‘l|0'ving  erucial  ensemble  of  characters:  (1)  consistently  autoe- 
likr  '  u1  leavcs  soinewha t  pectinately  inserted,  with  a  Trilomaria- 
()i ..  "  't'lisupella- like  orientation  and  insertion,  e.g„  the  ventral  half 
(  b  V..  "U*  succubous,  the  antical  half  essentially  transversely  inserted  : 

1  11  m  s  nearly  consistently  bilobed,  somewhat  complicate  (the  distal 
'a,  ,!'."S  "f  l'°mniissure  rather  distinctly  folded),  only  near  gynoecia 
jiu j'Monal  leaf  trilid  ;  (4)  with  frequent,  and  consistently,  lateral 
anti,..  |  branchi"g’  although  the  sublloral  innovations  occasionally 
wjiii'1 1  ',;i)  ce,.ls  with  nearly  thin  to  moderately  thick  walls,  but 
licinisi  i'S  lncl,  tri80llcs  :  (1)  cuticle  of  leaves  with  coarse,  contiguous, 
pair  fncal  PaP‘Hae,  much  as  in  Cephalolobus  ;  (7)  gynoecia  with  a 
[K-r,.,., | ,  "racts,  no  distinct  bracteole,  the  bracts  high,  closely  sheathing 
•  w|uch  thev  approach  in  length,  in  turn  sheathed  by  the  closely 
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imbricate  subiloral  leaves  -  -  thus  forming  a  compact  .yar.mpefti-iike 
.  heart  .  ■  (8)  underleaves  totally  lacking  :  (9)  perianth  .14-pllcate  and 
contracted  rtistally,  but  not  beaked,  crenuiate  at  the  mouth . 
t0  base  without  a  distinct  pengynmm  at  base,  (10)  shoot  calyplu 
lacking  -  (11)  capsule  wall  bistratose  ;  both  layers  with  nodular  thickin- 
ings  ■  fl2)  elatersPtrispiral ;  (13)  capsule  spherical  or  nearly  so  irregularly 
rtehiscing  longitudinally;  (14)  antberidia  with  stalk  bsenate. 

The  genus  agrees  with  Ccphalolobus  in  basic  leaf  insertion,  and  m  tile 
cuticular  ornamentation,  but  differs  strongly  in  its  other  criteria,  espe- 
ciaHv  l  ■>  -1  7  8  and  9.  The  similarity  in  cuticular  ornamentation 
and  tte' identical  insertion  of  the  leaves,  the  comparable  leal  cells  » 
rather  similar  nil-bodies,  and  other  points  of  similarity  suggest  I  d 
SpMotote  and  Acrolopbo:ia  are  perhaps  remotely 
degree  of  affinity  must  be  very  slight,  the  two  genera  diPermg  w.d  ) 
in  facies.  I  am  particularly  impressed  by  the  non-sphenoloboid  faint 
of  1  /  rofopfi'ooo .  The  autoeeions  inflorescence  appears  to  me  very  unusu.i , 
almost  all  other  bisexual  Lophoziaceae  with  which  1  am  familiar  are  p  - 
cions.  However,  the  most  marked  deviation  lies  in  the  seta  and  e 
capsule  form  and  mode  of  dehiscence,  and  lit  the  eapSlde-«ll  orna¬ 
mentation.  The  capsule  is  spherical  in  form,  or  <*^  »  «■*  *  . 
irregularlv  longitudinally,  much  as  in  genera  such  as  Prasanthm  m 
plants  with  postmature  spornphytes.  the  capsule  is  scarcely  el  ■ 
above  the  apex  of  the  perianth  -  -  much  as  in.  ,.u  Bymnbmxtnm,  Urns 
the  seta  remains  relatively  short.  1  know  of  no  other  genu i  of  Lopho 
ziaceae  with  such  a  sporophyte,  and  wonder  J1 oecai use  of  he  tea  »  4 
tion,  the  distichous  and  loosely  complicate  bifid  leaf  foim,  the  la 
underleaves,  the  lateral  intercalary  branching,  and  the  compact,  «  b 
like  gynoecium.  with  perianth  closely  invested  by  bracts,  Atmtoph  - 
may  not  represent  a  primitive  genus  in  the  Marsupellaceae.  It  P 
I  his  last  family  evolved  from  lophozioid  ancestral  types. 

The  generally  trispiral  elaters.  occuring  with  some  frequency  in  _ 
Marsupellaceae  (but  unknown  to  me  in  other  Lophoziaceae),  are  gg - 
live.  (10)  Equally  suggestive  is  the  bistratose  capsu  e  waUjith  m 
layers  bearing  radial  (nodular)  thickenings.  Again  the  latter  ty 
ornamentation  of  the  inner  cell  layer  of  the  capsule  commonly  occuj 
in  the  Marsupellaceae  but  is  rare  in  the  Lophoziaceae  (where 
to  a  less  perfect  degree,  in  Lophozia  subg.  Isoparhes).  Abo  m 
of  certain  Marsupellaceae  are  the  irregularly  shaped I  (extern! a  _ I 
rather  thick-walled,  hardly  elongated  cortical  cells  of  the  stem.  Ho%  . 

I  he  1 -seriate  antheridial  stalk  suggests  the  Lophoziaceae  (m  *nii 
both  1-  and  2-seriate  antheridial  stalks  may  occur,  sometimes  < 
in  the  same  species  :  see  Schuster,  in  Schuster,  Steere  &  Thomson, 

P.  33). 


Source :  MNHN,  Paris 
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Ihe  apparent  total  lack  of  underleaves,  even  in  the  gynoecium,  is 
suggestive.  The  innermost  bracts  are  leaf-like  and  bifid,  although  one 
-  lliem  may  have  a  ventral,  third  lobe,  either  smaller  than  the  two 
others,  or  nearly  as  long.  It  is  possible  that  this  third  Jobe  represents 


' olopho z 


1.  Capsule  wall  cross-section  (  x  500).  —  2 
ills  (  x  560).  —  3.  Epidermal  cells  of  capsulr 
t-apex,  showing  immature  capsule  in  longi 
eatliing  bracts  and  the  imbricate,  shoal  hi  ir 
fction  (  x  170).  —  6.  Perianth  cross-section 
cross-section,  upper  one-fourth  (  >  30).  - 
chloroplasts  (  X  700).  —  0.  The  two  cells  a: 
:ion  (  x  700).  (All  from  RMS  49703.  abort 


igential  face  ( 
perianth,  the 


sou,  ,  Ie'  for  most  of  its  length  with  the  one  bract,  analo- 

iightiv  ,l'S,tUai10n  °fte"  ,0l"Kl  111  The  extremely  closely, 

for  t|L,  t'Thtng  bracts  and  sublloral  leaves,  together  with  Ihe  tendency 
apices  to  become  decolorate  and  the  subapical  portions  to 


&%?%  ce.,.  s 

hris^:; 

which  hitherto  appeared  la  be  relatively  sharply  ,s“  a‘“1'  h 

trrWonfw-in  pretimlfa  is  a  distinctive  species,  at  which  1  K> 

no  exact  parallel  The  plant  gives  almost  the  impression  of  a  green, 

=S3«s 

lobes.  The  leaf  margins,  particularly  ill  ihe  ®"“5ei“^ei  ,o  that  the 

intercalarv  eampactly  spicule  anriroecia.  and  rather  elongated,  in  c 
eait  yynae™!  UchL  ;  ar.  inversely,  a 

gynoecium  at  the  apex,  and  bear  androec.a  branches  «»•»" 
subfloral  innovullan.  The  ianavatians  not  mfreqaen^  ; 

at  the  antical  end  of  the  leaf  axil  :  such  a  position  lor  the  innovation 
is  apparently,  a  rare  phenomenon  in  other  Lophoziaceae. 

plants  are  usually  a  clear,  rather  light  yellow-= 
lobes  of  at  least  the  upper  leaves  showing  a  tendency  towards  forma 
of  fulvous  or  light  brown  Lo  yellow-brown  «sc°n<tary 
Although  leaf  cells  develop  only  slightly  to  mndawWgM^ iedj ^ 
except  on  the  lobe  margins,  the  uppei  bracts  may  jjj. 

strongly  thick-walled,  particularly  in  decolorate  lobe  apices, 
then  become  distinctly  guttulate,  as  in  many  Gymnomilna. 

3.  Protomarsupella  Schuster  gen.  n. 

Plantar  fuscae  ad  nigrae,  parvae  erectae,  aspeclu  M“™“pel1™,  S,ni- 
Surculi  [oliaiei  ramus  intercalates  postv  ales  aut  rhlz0^Xsnulli  CorW 
formes  aut  demam  foliaecos  eopiose  effieientes  ;  rami  later  a  Us  nw ll i.  ^ 
2 -:U-A)  stratosum,  strato  exteriore  e  cellulis  crassis  pam-s  gu«afi.s 
Folia  pectinata  distichia,  rigida ,  bilobata,  tramversa  \  folia  i  f  ^ 

Cellular  minimae ,  8-11  [x  in  manjimbus  omnes  ( 1 )  --d  &  9  1  -fl 
ron/inen/es.  Plunta  autoecia.  Anlheridia  \-senala  cum  stipite.  V 
in  caulibus  primariis  terminalia  :  perianthium  distinclum  long  . 
per  longitudinem  (ere  Mam  profunde  A-phcatum .  solum  ad  bosun  f 
bracleas  vaginatum  ;  perigijnitim  nullum.  , 

Plants  caespitose,  medium-sized,  freely  ramihed,  2-2.o  cm 

individual  shoots  4-8  mm  high  x  (4r>0)  5-0-780  p  wi  e,  -  i(lual 
ing  blackish-brown  and  scorched,  but  by  transmitted  light  mdi 


I'l:i",s  appear  deep  brown  with  perianths,  at  least,  intensely  nurplish- 
i.etLiented,  with  flu-  aspect  of  Marsupella  funckii  or  a  large  M  sparsi- 
sh?ols  rmt  Sm"lh-  the  apices  straight,  freely  developing 
/  i""/  intercalary  branches,  which  are  usually  stolon-like  initially  and 
"|:,V  he  creePir|g,  rhizome-like,  leafless  or  vestigiallv-Ieaved.  but  usually 
I  t  nme  erect  and  leafy,  the  leaves  gradually  larger  upward  -,  leafy  shoots 
n  il  point  ol  origin  commonly  developing  a  postical,  descending  or 
I  -  ping  stolon,  the  stolons  often  abundant ;  lateral  branches  totally  lacking, 
n  I  lie  subfloral  innovation  of  unfert  ilized  gynoecia  postical.  Stems 
s  smooth,  rather  firm-textured,  brownish  to  deep  brown,  100- 

1^0'1.i5°  P-  diameter,  slightly  elliptical  in  cross-section,’ 11-13 
r'  ls  bl8h>  Wltb  ’  (~l)-stratose  thick,  brownish  cortex  -,  outer  cortical 
-  i -  small,  very  thick-walled,  guttulate  with  age,  ca.  10-13  p  wide  x 
",  J°n^  (surface  view),  in  cross-section  10-13  p  in  tangential  dia- 
lll:  "r  N-l  I  p  in  radial  diameter  (thus  slightly  tangentially  flattened 
appearing  more  so  because  the  free  external  walls  are  greatly  incrassate 
ll|llnens  becoming  distinctly  elliptical  in  most  cases)';  medullary 
,  blt|e  ,ar8er>  pale,  somewhat  collenchymatous,  with  moderately 
anfles-  ca.  (10)  11-15  p  in  diameter,  in  ca.  5-6  vertical  and 
1  '  1  ,atc'ral  tiers,  gradually  grading  into  cortical  strata  :  mycorrhizae 
'  '"s;  Hlmmds  of  ,eafy  shoots  very  rare  or  lacking.  Plants  with  leaves 
"mil e,  pectinately,  stiffly  two-ranked  (underleaves  totally  lacking) 

'  leal  insertion  virtually  transverse,  extending  from  stem  midline 
,n'  -  t0  a *n,ost  stem  midline  postically,  the  ventral  merophytes 

'  Vl,‘|ingly  narrow;  leaves  subcontiguous  to  contiguous,  widely,  stiffly 
I"  -a i  .  short-oblong  to  oblong-quadrate,  occasionally  slightly  oblong- 
1  s bghtly  longer  than  wide  to  as  wide  as  long,  fuscous-tinged,  usually 
I,"'1  ’  ~"°.  ^  %v‘dc  x  ;i75-I70  p  long  to  375-420  p  wide  >  120-140  u 
somewhat  larger  towards  the  gynoecia,  bilobed  0.4-0.15  (-0  5) 
|lenJJl.h'  the  sinus  angular,  open,  blunt  or  rounded  aL  base,  lobes 
'  -  Lnang"lar,  entire-margined,  somewhat  divergent  (their  outer 

continuous  with  leaf  margin),  the  leaves  thus  usually  almost 
""-sided  to  near  the  apex,  acute  to  bluntly  acute  at  tips  ;  leaf  orien- 

lu,  unSv.frse.  stiffly  laterally  patent,  the  leaves  rather  concave 
•  b>  sheathing  basally,  then  strongly  patent,  the  lobes  patent 

suberec.t  or  even  incurved,  the  leaves  not  at  all  antically 

ml, .,  ,  '  6  ?bef.  "sual|y  lying  in  the  same  plane  ( leaves  never  cariali- 

fuw  ■  '°lnd"P,lC(,lc>-  l  nderleaves  lacking  except  in  gynoecium.  Cells 
l  _  edingly  small :  the  marginal  cells  of  lobes  ea.  8-11  p,  quadrate 
I:m-,,  "h!°I1§  ’  the  ceIls  near  lobe  bases  antI  middle  ca.  8-10  x  (11) 
<-bi  tl  .  s  Ce**S  *ea^  m'(ldle  (below  sinuses)  ea.  8-11  (12)  x  12-15 
IP;.  ]-  cells  not  strongly  elongated  but  somewhat  larger,  ca.  11-13  x 

so  II,;.";-  at  ™?sl  twice  as  l°ng  as  wide  ;  cell  walls  thick,  often  greatly 
lamellae  art  °  ■■  C<U  lumina  rounded>  but  trigones  not  defined  ;  middle 
put, ill',,,.  vest,g«a|  I rigones  deeper  brown,  conspicuous;  cuticle  with 

of  ,|;S|,j  |,  ff  a.nd  l'u'rs'''  close'  bllt  rather  low,  not  hemispherical,  those 
for  si/,1  J n  11eaf.froni  ™-.3  >  b  to  7-8  x  10-12  p.  Oil-bodies  large 
lo  2.8-3  ■>  ^  I  rP.lerical  to  elbpsoid  to  oblong-ellipsoidal,  ea.  (2.6)  3-3.5  p 
per  ~  |  ,">b  P"  a  velT  ^ew  as  much  as  1-7  p,  occurring  (1-)  2-3  (-1) 
nev,.r  almost  smooth  to  very  faintly  granulate-appearing, 

■  gmented  or  botryoidal,  the  smaller  not  or  hardly  larger  than 
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chloroplasts :  marginal  cells  not  hyaline,  with  smaller  oil-bodies.  Asexual 

"^utorrioi"  ■/"the"  male  branches  often  arising  from  gS™'™! 
sometimes  nice  uersa.  Androecia  compactly  spicate,  of  4-0  (-6)  purrs ot 
bracts  on  leafy  stems,  eventually  intercalary,  the  bracts  smaller  dlstalli, 
tile  larger  320  350  (420)  p  long  ■  400-420  p  vide,  the  androecmm  taper- 
Sg  towards  apex  1  bracts^ closely  imbricate,  leaf-like  but  the  base  moder¬ 
ately  ventricose,  the  lobes  often  blunter  or  narrowly  rounded  at  tip, 
the  sinuses  narrowed,  shallower  (descending  0.3-0.4),  margins  entire 
and  elobulate.  Antheridia  without  accompanying  paraphyses,  but  a 
few  persistent  slime  papillae  on  short  stalks;  antheridia  1-2  usually 
short-stalked ;  stalk  38-50  p  long  ••  16-20  p  wide 
terminal  on  long,  leafy  stems,  the  leaves  gradua  ly  larger  upward Bra  Is 
if  anything,  smaller  than  the  uppermost  leases,  closely  sheathing  the  b.  1 
one-fourth  to  one-third  of  perianth,  erect  to  erect-appressed  .  bracts  b  do 
bed  like  leaves,  but  quite  asymmetrically  so  (antical  lobe  consider,  ly 
shorter,  narrower),  ca.  450-500  p  wide  X  500-3.50  p  long,  ovate-subqi  a- 
drate,  one-third  bilobed,  the  lobes  blunt  to  at  most ^subacute,  mb .  . 
bracieole  targe,  oblong-ovate,  cn.  330-3o0  p  wide  X  460-490  p  long.  0  -;> 
0  35-bilobed,  the  lobes  subacute  to  blunt,  entire-margined ,  hr 
S  for  ca.  0.5  its  length  with  one  bract,  almost  but  not  quite  free  In  , 
the  other.  Perianth  ±  deep  purplish-tinged,  mouth  often  decolorate, 
0.05-0.75  emergent,  narrowly  ovoul  to  oblongajvmd,  widert 
one-third  and  more  or  less  narrowed  distally,  ca.  (350)  50°-o40  P 
diameter  X  1100-1200  p  long,  deeplp  i-pheate  for  0.7-0.15  ft?  1‘t’tl  ■ 
plicae  usually  narrow.  compressed,  forming  longitudinal  fold ,  »  » 
rather  wide,  truncate,  entire  to  sinuous  and  remotely  crenulate 
isolated  slightly  projecting  cells  ;  cells  or  perianth  middle  small  ±  d 
walled,  short-oblong;  cells  of  perianth-mouth  guttulate,  very  II 
walled,  with  rounded  lumina,  short-oblong,  irregular  in  form  ant I  i « 
ru.  9-12  X  11-18  1-20)  p,  not  differentiated  from  the  eells  below.  Arcm 
gonia  8  or  more.  Perigynium  absent. 

Generitype.  -  Protomarsupella  scottii  Schust  sp.  n.,  the  only 
species.  The  preceding  diagnosis  may  serve  for  the  diagnosis  o 
tvpe  species  as  well.  ,  .  _ 4.„+;«oiv 

Protomarsupella  has  been  given  its  name  because  it  has,  1 

the  entire  aspect  of  Marsupella,  being,  habitually,  almost  mseparam 
from  the  ■  scorched  ■  appearing,  blackish  members  of  that  gen  . 
as  M.  funckii  and  .If.  sparsifolia.  Indeed.  I  initially  mistook  " 
plants  of  this  species  for  M.  sparsifolia.  a  species  which  1  ha\e  r  ^ 
found  in  New  Zealand.  The  orientation  of  the  leaves  is  exac  l  • 
Marsupella  and  gives  the  generic  type  at  once  a  difTeient  habrtu.  * 
that  of  either  Eremonotus  (s.  lal .)  or  Anastrophyllim,  as  I  ha  • 
these  genera  (see  Fart  1  of  this  series).  However,  the  small, e‘l“- 
thick-walled  cells,  the  axial  anatomy  and  the  armed  cutic.e  recall 
species  of  Eremonotus.  To  this  genus  Protomarsupella  is  also  a1® 
the  lack  of  a  perigynium  --  the  long  perianth  being  emergent 
of  its  length  beyond  the  short  and  appressed  bracts  -  -  and  in  the  pi  • 
of  a  distinct  bracteole  in  the  gynoecium.  dis. 

The  putative  affinities  of  the  genus,  and  its  differentiation, 
cussed  under  the  species. 


Source :  MNHN,  Paris 
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Protomarsupella  scottii  Schust.  sp.  n.  (11). 

T,jpc.  —  Stewart  Island  :  Moist,  spongy  mats  between  rocks,  near 
',f  the  southeast  crest  of  the  Tin  Range,  ca.  1200  ft 
Al.  .sohusteu  .).>  107,  January  14,  1%2). 

'.olype.  -  G.  A.  M.  Scott  553,  same  locality  data. 

Protomarsupella  realm  is  the  only  species  referable  here.  The  plant 
"  CH-scnts  an  isolated  taxon,  possibly  with  obscure  allinities  to  Ami 
".ip/ijf/toi  and  .  Sp/renolobus  ,  (. Eremonolus )  but  (when  sterile)  with 
n  unmistakabie  similantyto  the  scorched-appearing  Marsupellae. 
n,li  as  M.  spam  folia  and  M.  funchii.  1  ’ 

I  he  following  is  the  salient  character-constellation  I  regard  as  critical 

lTri™t”d  S™“?  ’  i  ;  I'eaTeS  almost  Perfectly  transversely  inserted 
'  eihnted.  two-ranked,  rather  pectinately  distichous,  not  at  all  anti- 

**"•“« to  "ear  the i»i  «#»«•  «mi. 

i,  ,  >  “  ,s  exceedingly  small,  thick-walled  with  low  but 

,  ,  arSf  Papillae  (elongating  towards  base)  --  the  basal  cells  not 

1,'  !,nf  y  e|onSated,  at  most  twice  as  long  as  broad  :  (4)  oil-bodies  smooth 
-1  mist  homogeneous,  (1)  2,1  (4)  per  cell ;  (5)  underleaves  totally  lacking 
-  1  gynoeoum  with  a  pair  of  bilohed,  leaf-like  bracts  accompanied 
,  ,“tl  Jra  te°?eaWi,,Ci,S  "0t  greatly  iP'eribr  in  siee  to  the  bracts  : 

,  ,  i datively  rigid,  with  a  conspicuous,  well-developed,  pigmented 
,  l!;' "rrUS  C°f ex  :  ,(8)  Perianth-mouth  entire  to  sinuous-crSulate  • 

,  lanchmg  exclusively  postical  and  intercalary,  the  postieal  branches 
!  „r  usuahy  geniculate  and.  near  or  shortly  after  their  origin  offen 
loping  a  positively  geotropic  stolon,  the  plants  thus  freely  stoloni- 
,  lr  °>  bran0bes'  Ul0h  are  ultimately  leafy  and  erect;  initially 
!  ml  i  1  °n7  creeping,  and  with  vestigial  leaves,  the  leaves 
mm,rciou,  rtfki“P  the,iSl’,°0t  i  (11>  «™m“  iacking  :  (12)  inflorescence 
Imrawnium  'll1??!  longl>'  0mergent.  distinct,  without  subtending 
s  S  T  ,  -?;TP"S,"i'  conspicuous  plicae  extendinj 

. . |'  r  nt,"°d,h,rdS  l0ng,b;  1111  androecia  compactly  spicate, 

•ibr)  on  ending  axes  ;  (15)  perianths  terminal  on  leading  stems, 
ills  le  veT  yS  np  ,,c  eyenanth:  lb0  “""-conduplicate,  Marsupdla - 
i„icrca‘larv  „r  S;Pe,C’;^ I'ar  branchmg  patlern,  without  trace  ol  lateral 
•)  •  lateral  terminal  branches  ;  the  truncate,  rather  wide  open 

I . . ,r  S'”U0US  perianth  mol,lh:  and  “e  non-secind 

in-  ,l,i,  y?0°"  T  ?  'T'lidl  Actively  eliminate  our  consider- 

l»s  I  Jo  ”  T!!  fr  Kther  ^ KlroptujUum  or  of  Eremonolus 

le  1 1,,.  W  "  tllls  senes).  I  am,  in  particular,  impressed 

"i, 'Hied  3  ft  f  ,maTr  “  "hich  1110  iesves  are  inserted  and 
i’“'  I  he  soreld-  1  a  ,''a  er  C°”0aV0  t0  l00seIy  sheathing  the  base. 

Il,„  2  br,  y',,g  essenlia'iy  the  same  plane  or  nearly 

seen u, |  e,.  v  arils  any  tendency  towards  becoming  anticaily 

-  gl',0s  1110  Plant  a  lacies  wholly  dilTerenl  trom  that  ol  the 

. . 5™’.""'“  ComPIex'  Tb0  Pi""'  totally  lacks  the  convex 

trail,  I,.,  "tPnsticai  aspect,  ol  members  of  that  complex,  caused  by  the 
g  more  or  less  arched  or  connivent  anticaily  -  -  particularly 


’or  iny  triend  n..„ 
i.  Mom-  Zealand),  i 


:i  rratwhili 


!.  A.  -M.  Scott  (of  the  Un 


Source :  MNHN,  Paris 


when  dry  Also,  as  in  Marsupdhi  there  is  n>  autonomous  curvature 
of  the  shoot-apex,  a  character  particularly  noticeable  »*%*%¥** 
where  the  shoot-apex  is  normally  strongly  arched,  T  et  the  lack  o  a 
perigvniunr  is  drstinctly  ■  lophozioid  ...As  a  eoaaeqj.enc%  Ure  dispo¬ 
sition  of  the  plant  in  the  I.ophoziacene,  in  the  general  Mcnuty  of  dm 
Irophullum  and  Sphenolobm  can  hardly  be  avoided  ..  ‘  § „  ^ 

doubt  persists  that  the  similarities  to  these  two  genera i  are  more  uPe  - 
ficial  than  fundamental.  Study  of  the  mature  sporophyte,  when  found, 
should  serve  to  help  decide  this  point.  . 

In  many  respects  this  laxon  more  closely  approaches  ■' rroiopto- r u 
which  has' been  previously  described  in  the  present 
show  a  habitual  resemblance  to  Marmpella.  Urey  both  have  prctmal 
distichous  leaves  which  are  bil.bed,  and  which  lack 

becoming  antically  seermtl  :  both  have  a  papillose  cuticle  both  ha 
few  and  rather  large  oil-bodies  per  cell ;  both  are  autoecrous  with  anth 
idia  bearing  uniseriate  stalks;  both  may  have  the  penanth  4-phcat  ■ 
and  the  mfuth  in  both  is  crenulate.  Vet  there  are  numerous  erf 
distinctions  between  the  two  genera  :  (1)  the  gyaoeeimn  has  a  brae  eo 
in  Prolomarsupella,  lacks  it  in  Amdophana  ;  (2)  touching  is  exel usn  1? 
postical  in  Prolomarsupella,  lateral  in  Arrolophozlti ;  (..)  leaves .  in, 

1st  lobes  in  Prolomarsupella  and  develop  intensive  pigmentation  . 
Acrolophozia  they  have  recurved  margins,  ihe  lobes  are  abaxrahy  chn  ■ 
teristically  canaliculate,  and  the  leaves  are  ^een  to  weakly  hllto 
brown:  ( I)  cells  are  thick-walled,  virtually  without  “"4  "'‘J 

low  cellular  papillae  ill  Prolomarsupella  ;  ratliei  thm-w ailed .V  ^ 

trigones  and  high,  salient  papillae,  in  Anolopho-ia  ,  (o)  the  gj 
hafasngfc  pair  of  sheathing  bracts  in  Prolomarsupella,  which  are  so 
and  sheath  only  the  base  of  the  perianth:  in  Acrolapl.oz.a  there  ., 
o-3  pairs  of  imbricate  bracts,  closely  sheathing  the  short  per, an  I  I 
almost  its  apex.  The  entire  appearance  of  the  gynoeeiat  complex  in  the 
two  genera  is  radically  different  and  cannot  easily  be  equaled.  . 
also  impressed  by  the  differences  in  branching,  which  seem  to  me 
be  mutually  exclusive  features.  n;,,rns 

The  present  species  should  be  compared  with  Sphmoblm 
Rodway,  from  Tasmania,  which  supposedly  has  the  cells  .  sum 
but  described  as  .  with  very  thick  walls  . :  the  perianth  is  supposedly 
2  mm  long  and  has  the  month  "  closely  contracted  with  a 
iimhriae  s.  Obviously  the  same  species  cannot  be  at  hand. 

The  branching  patterns  of  Prolomarsupella  find  no  parallel  in  ci 
Lophoziaeeae  or  MarsupeUaceac,  but  rather  in  ihe  plagu lehffoid  gf» 
Plagiachilion,  and  in  the  tylimanthoid  geneva.  Tyliman  hus, 
and  Caluptrocolca  falcata,  C.  magtllamca  and  their  relatives.  Bas  .. 
the  leafy  shoots  arise  from  leatless  rhizomes,  which  U'emselv  s  aeen 
always  to  arise  from  shoots  which  are.  about  to  become  ascen  8 
develop  leaves,  or  are  actually  leafy  and  erect.  Thus  a  leafy  shoot 
a  postical  creeping  rhizome  near  its  base,  which  in  turn,  on  or  s0°  ‘ 
becoming  ascending,  invariably  again  develops  itself  a  leafless  sd 
which  usually  is  at  least  initially  rhizome-like.  In  addition  to  this,  s  ol 
like  postical  branches  which  are  descending  and  appear  never  to  b 
muted  into  leafy  axes  are  to  be  found.  Furthermore,  an  ordinary 
axis  may,  occasionally,  become  microphyllous  and  creeping 
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m";  S,"“  the  feafy  "hoots  occur  intermingled,  forming  , 

"  mtarnt.  approx, moled  axes,  their  rhixomcs  and  stolons  oca.r 
,  -  lonely  mtertangled  and  interwoven  mat.  This  is  exactly  the  condition 
j'K.'l  of  many  tylimanthord  taxa,  and  of  certain  Plagiochilaceae  -  - 
soups  to  which  Protomarsupella  otherwise  bears  no  affinity  what- 

. .  .  !?U5'  ^lte  •*  ‘he  presence  of  certain  synthetic  criteria,  Prol„- 

must  be  regarded  as  a  highly  individual  and  isolated  group 
■  loch  fa, Is  to  ht  well  into  any  of  the  presently  established  families?  and 
m  some  measure,  serves  to  bind  several  of  these  together. 

4,  Appendix 

IsiMiig  seen  material  (in  some  cases  also  the  unpublished  leones  of 
|h,;,;il  venture  to  place  the  following  taxa  assigned  to  Sphamlobm 
Su-.PHANi  (Species  Hepaticarum)  as  follows: 

bphenolobun  inlriml m  (Lindt,,  et  G.)  Steph..  Spec.  Hep  •)  ■  ,59 
,-|  "’lb  ,er™  ‘  ,rbTan?x*it|;  the  basiol,ym  Jungcrmannia  intii- 
;  I  imi  r  v  *  N"  Sj’n-  "'P-  «5*.  1817  -  Enmonolus 
,h,s  (Lindh.  et  G.)  Schust.,  comb.  n.  Note  the  diagnosis  of  fhe  cells 
i  |'  !im  (n^0mS  magms  saepe  confluentihus  u  in  Stephan,  (1902,  p.  159) 

!os  minute,  red-brown  plant  has  the  pectinate-distichous,  vertical 
II ;  leaf  or,™  a  ,°n  and  stiffly  obliquely  spreading  leaves  of  a  mini,,: 
of  ■  Sphenolobus  .  mmulus  or  of  Krrmonotus  mi/rforarom 
Sh0“ls  “*  10  861M  111  p  wide  :  the  stems  are  to  100-1*5  p S' 

'  v.ZVrZ  a,Uln  arUy,  p0sUcal  |11"'  l’Ostical  branches  art 
'  .,l  y  ra  he,  m.crophy  ous,  but  not  descending  and  stolon-like), 
f  1  terminal,  Frullama- type  branching  has  been  seen  with 
-  Ic-I’omted,  unlobed  .  supporting  .  leaf.  Leaves  are  not  fully  frans- 

,  v  eebh,  ohr T  y>  alt,h““gh  the  d“rsal  <**  01  M»  Insertion 
I  ,,l  ed  w'rt  S  :  ,ey  are  b™a,lly  “hlong-ovate  and  about  0.25- 
1'ihed  will,  sharp,  triangular  lobes.  Lnderleaves  are  lacking  The 
With  the  two  cortical  strata  hSU* 
. .  ivrrik  r  »iWau  lirm.  rathcr  collenchymatous 

W  cells  cortical  cells  are  no  smaller  lhan  the  medullary.  Stephan, 
a  f  '.’l.1,  '  882)  speaks  of  fhe  slem  as  vrrrucis  magnis  hgalims 

c„„„  ■  type  (G)  quite  fads  to  show  these,  the  stem  being 

. .  w,‘h  snia"  papillae.  Similarly,  the  firm  and  very 

,  ,  ,  C™s  are  n'most  smooth  or  bear  low  and  inconspicuous  papillae 
1  not  ■  plus  minus  gn.ise  verrucosa,  „  as  Stephani  describes  hem' 

,  "baI”cal.!"ul  median  eells  are  only  9-11  10-15  p  and  have  conspL 

;  rather  subcontinent,  no,  sharply  Vfmed tr gnu 

cdtuTm  Pos,tlo“  “t  l"is  species  is  a  problem.  Branchbrg  is 
1  m  Eremonolus  and  Anctstrophy  lurn.  One  aspect  in  Darticiflar 

11,81  munga  iha"  “'da  “8  sa 

Iremmnt  anti nl  h  “5™'  f™  the  slem  ‘-"W.  “"d  their  non-  ' 

. . .  ““ ,  ,  ■  *•"*■  slr°nffl.V  suggest  Enmonotw  a.  lal.  Vet  in  t,„tt 

'eat  cell  whifll-  e  flually  thick-walled  leaf  cells.  The 

suggest  trigones  and  general  aspect  of  the  plant  rather 

chi, l  |,u  '  *  I  ym  ».  absence  of  lateral  axillary  bran- 

(PUI,  in  contrast,  the  presence  of  ventral  intercalary  branching). 
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the  absence  of  underleaves,  the  much  liner  papillae  of  the  leaf  cells  and 
the  simply  bilobed,  entire-margined  gynoecial  bracts  (see  Gottschr 
1863  fig  18)  --  with  a  l.racteole  supposedly  lacking  --  ogether  with 
the  truncate-denticulate  perianth  mouth  eliminate  Cephalolobus.  As 
in  Cephalolobus,  gemmae  are  lacking. 

All  in  all  it  will  probably  prove  wise  to  retain  the  species  as  an  outlier 
within  Eremonotus  v.  I, it.  the  collenchymatous  cells  admittedly  suggest 
that  a  small  species  of  Anastrophgllum  might  be  at  hand  ;  yet  the  median 
and  basal  cells  fail  to  show  the  distinct  elongation  typical  of  the  cells 

“S-taefTsecond  specimen  labelled  .  Sphemlabm  1 'Jung,  injrtcala 
1  &  G  »  in  the  Slephani  herbarium,  from  «  Pico  de  Orizaba,  Mexico, 

Liebmann  ».  This  plant  is  not  an  Eremonotus  ■ 
of  Anastrophyllum  immediately  allied  to  A. 
following  name  is  proposed. 


Eremonotus  at  all,  but  is  a  new  species 
michauxii,  for  which  the 


Anastrophyllum  gottscheanum  sp.  n. 

Plantar  bnmnels.  od  ftamr.  meiiaens.  cum  foliis  0  55-0.65  mm  fata, 
I,,,-,'  ascendents  •  onmes  rami  laterules,  terminates  ;  folia  valde  iom.au, 
ZiS"SXTfida,  antin'  deeurrentia,  co.  120-520  p  fata,  U  W  » 
lonqit  ■  nllulac  minute ,  mediae  8-12  X  9-14  p,  Injoms  magma,  lypus. 
r  toco  Pie  o  dr  Orizaba,  Mix  too  dido  (Liebmann). 

Plants  brownish,  small,  in  intricate  patches,  to  550-650  p  wide ;  stem 
simple  or  rarely  branched  (branches  seen  all  praltanw-type,  lateral), 
(00-125  p  wide, with  short  cortical  cells  tea.  11-13  X  18--4  p  ;  thus 
o  ox  as  tong  as  wide).  Leaves  broadly  ovate,  ea.  120-470  (520)  p  wide 
410-510  (560)  p  tong.  ea.  0*0JS  bilid,  lobes  and  (usually)  sums  acute 
leal  widest  in  basal  0.3,  file  antical  base,  however,  not  usually  extended 
completely  across  stem,  distinctly  decurrent  dorsally  (as  m  A 
bid  unlike  t.  michauxii  both  lobes  typically  incurved,  so  that  the  leal 
,  Vronglv  concave  to  spoon-shaped  (on  weaker  axes  both  lobes  . 
be  spreading,  the  leaves  then  Eremonotm  mimdm-hke,  canaliculate, 
hut  m  darn, I  fa  never  „»■»).  Hhisoi.K  colorless,  ralher  eommo.m 
leafy  stems.  Cells  much  smaller  than  in  A.  tmdiamm  :  marginal  of  lobes 
7-1 1  p  -  median  of  lobes  and  of  middle  of  lamina  eo.  8-12  X  .1-1  ff  • 
haml  ea  10-13  /  16-24  u.  little  elongated  ;  trigones  conspicuous,  «W 
bulging, 'but  never  coarsely  so  ;  cuticle  smooth  above,  ±  stnolate  belo*. 
No  gemmae.  ,  , 

This  plant  is  of  interest  chiefly  in  that  it  belongs  to  the  came  spiues 
comolex  as  does  .4.  miel, a  alii  of  North  America,  Japan  and  Euiope, 
agreeing  in  the  basically  identical  leaf  shape  (averaging  as  long  to  barfy 
longer  than  broad) ;  the  lack  ot  strongly  differentiated  basal  leaf  cefls, 
the  lack  of  coarse  trigones;  the  brownish  pigmentation  (never  »« 

.  reddish  color  present) ;  the  presence  ot  Frullama- type  branching, 
in  that  species,  occasional  leaves  bear  a  basal  or  snbbasal  app ,*[ 
or  tooth.  The  species  differs  from  A.  mwhamu  in  the  much  smal tor  « 
cells  the  incurved  leaf  lobes  and  (consequently)  rather  strongly  oupp 
leaves  Of  mature  shoots.  Perianths,  unfortunately  are  unknown,  as 
gemmae. 
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STUDIES  IN  LOPHOZJACEAE 

s>“‘“  Joponicm  (Steph.)  Steph.,  Spec.  Hep  2-  ICO  1002 
Ami'trophyllum  Japonicum  Steph.,  Bell.  Herb.  Bolder  5  85  1807 
Anailropligllum  japonicum  Sleph.,  Spec.  Hep.  6.-  1917)  (12)  " 
/»/".-  Hayashinesan,  Japan  (Faumb  12811) 

Ins  plant  is  somewhat  of  a  mystery.  It  is  accented  as  a  distinct  r,  ■ 

"  . .  (Jour.  Hattori  Bol.  Lab.  No.  1^881955,  and  ,  P™'S 

Mi  Ph.  is  listed  as  a  synonym.  }  d  A'  tanmr™ 

n  is  unquestionably  a  near  ally  of  A.  michauxii  and  A  „nin,h 
Me  Slephani's  original  placemen,!  w  “7 

ansi  erred  out  of  The  lerl  lie  plan!  differs  tamTmiS 

a  two  ways  :  he  perianth  is  widest  in  Lhe  median  half,  ami' is  nevei 
i  '  k  a  st™iS  contraction  in  the  basal  half  characteristic 
M  I-  mn ;  the  penchaetial  bracts,  which  are  o  '!  i  , 

-  MI,  the  perianth  at  base,  rather  than  being  strongly  spr^din^The 

1.1  ||‘  hi!ie™r,5llfjr.»7irf  brffa01  ™  Am,  by 

,1.  VSZZ  SePah,mVS97)  ;■?>'  cells  Simil"r  -S  =1 

I .  ,  K  ,  .  e  ,  trigones,  but  tile  leaf  bases  tend  to 

;  i  "Uigins  tfuite  smuate-cremdate  with  bulging  septa  between 
‘  i.n,  k;  Ihe  “U*  <*  the  W*  middle  are  at  least  12  J  wide  (thus 
,,  wider  than  in  A.  gottedieanum).  1 

-1  '!i!7i‘’l,nrnL°,0lThe“tthe  ''  .fcP-Am  Stephani  » 

l"T-ri,llc  and  bis  the  l.nrt  "  T,  *  “'"•wdavate,  ovoid-cylindrical 
l*u, i  ,  d„  „0t  show  he  bTl  at  ’  "“M™"#**!  Weaker  sterile 

-  ""I  mi  ll  plant's  with  ^  m ,te1q,,am’1se  ^rs“1  l»bea  of  mature  plants 

-  it,r» 

* y . .  “•  represe”ts 

V’W° Jus  p, v, ran  steph.,  Spec  H  2.  I7I  I902i 
,  '  .*  B,,1ivi>i  (Pearce)  »  (G.). 

. . 


y  "01, h|  I, y  Steph, 
!'  :  10,  1953)  dolcrit 


A  iiimlrophyllum  ja 
treated  as  distinct 
variety  of  the  191 
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„nH  lav  Ativ  profound  taxonomic  conclu- 
“aCTlh“'tai“ol  Sl  material  at  hand  stem  hardly  possible,  sin™ 

maintain  a  distinc  tion  betwei  sdoot  neve  comb.,  is  another 

However,  A  m.-lwph,jlh>fn  primir,  (8  phj  Schust.,^  ^  ^ 

link  in  the  argument  n.ioinst  rec  ®Jb  ^  number  of  subgeneric 

in  which  i  currently  SMCpt  8  ^  the  Anmirophyllum-Eremomlu s 

and  sectional  groupings  ai  P  ■  maintain).  The  leaves  have 

complex  -  -  but  generic  d rv.sions _are hare d  I  •  although 

the  rather  subvertical-obhque  orientation  M  owner  P  »  Lvpe 

the  insertion  is  oblique  throughout  rather  thanM^t ■  decUrrc„re 

with  a  transverse  insertion  dorsahy.  U  insertion  does  not 

along  the  dorsal  nudlinc  o  he  ams.  (U)  ^  ^  shml][1  „ot  sq,a- 

correspond  to  Both  s  ^  spedes  „  that  gent.! 

rate  the  plant  from  Ann*/  ?{.■  For  example,  the  sectio  \eno- 
have  a  completely  oblique  insert  '  J or  Anastrophyl- 

PW'umoi  of  this  type. 

ttdullennum  (In)  •  tep  4  momalous  for  AmstrophpUu,,,, 

However,  not  only  is  the  leal  inscni  snMn  and  concave- 

the  leal  cells  are  equally  so.  Trig  rertangulate  in  shape: 

sided  t  the  median  and  basal  cells  tend  to^re  ^g  v„,u- 

the  basal  cells  are  hardly  el°ng  •  .  u  j  ,  terminal,  of 

cose.  Added  to  this,  the  few  branches  seen  have  ail  nee  .  only 

the  Fmllania-lype.  (This  last  erilenom  h  .  copio„s  . . is 

„  few  1, ranches  were  \°/?”‘k)  The  sum-total  impression 

'ofevSnS  Z^Uum.  Wr  the  Lime  being,  1  place  the  specie, 
near  A.  ndullerinum. 

1  Sphenobbm  cilialus  Steph  SpeH  Hep.  2:  *».  J*2. 
AruKtrophyllum  ciliatum  Steph..  Hedwtgia  32.  139.  1893. 

,  f  c*aipn  i  is  clearlv  a  nood  Anastrophyllum,  ^ eu 
This  plant,  from  Staten  i..  is  cilcui.  h  .  it  l0  Suheito- 

«^!£3sa'W! 

steht  ..  However,  since  I  have  MM  aUled  ge„u5  Cmp d«l* 

species  of  Anastrophyllum.  as  ,  oniv  postical  branches), 

(which  Slephani  erroneously  c  airns  produc  y  P between 

this  distinction  cannot  be  mamtamed  to  effect  a  separa 
Sphenolobus  and  Anaslrophyllum. 


in  Blattc. 
lerseits  <-t 
ecnigstitni 


rnmdorsalseil 
ine  kur/.c  Sti 
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lot 


Sphenolobwi  kucarhiim  (Mitt.)  Steph.,  Spec.  Hep  2-  162  ion 
lungermannia  leucorhiza  Mitt.,  Jour.  Linn.  Soc.  Bot  1877 
This  distinctive  and  troublesome  species,  known  only  from  male 
ole"  s.  is  described  m  relatrvely  good  detail  by  Stephani.  The  plants 

iLun  ^rith  T7'  T  ','',ith  T“  ‘,tl™  rather  "««.  whitish- 
f  *  b,  T°  t0,  c  lestnut-brown  coloration.  The  stem  shows 
’  llsllnct  dorsnentral  medullary  differentiation  (but  l>-(:  ventral  intra- 
Ur:,!  cell  strata  are  smaller  in  diameter  than  other  intracorlical  ceils)  - 
,  H  ■  i  “'  T'  C“?cal  cdls  ar'  n“l  distinctly  differentiated,  weakly 
i  “  f  'test,  and  short-oblong  in  tangential  aspect  (usually 

,0?  ft  1.0-2.OX  as  long  as  wide):  with  maturity  the 
Ural  1  (-2)  cortical  strata,  and  rarely,  the  lateral  and  dorsal  cortical 
Is  become  brown  and  mycorrhmal,  Incally,  much  as  in  Eremmotus 
ubg  A'antholobus.  1  he  leaves,  according  to  Stephani,  are  -  transverse 
iscita  »,  but  are  actually  obliquely  inserted  throughout,  although  the 
mcnl  dorsal  portion  of  the  insertion  is  often  less  oblique  ;  the  insrr- 
[i  ii  and  orientation  ot  the  leaves  suggest  Lophazia  subg.  Orthocaulis 

iane  and''  S'  T'""'’’'  71,6  are  rall'CT  polymorphous 

II  1  Onrth  1  1  7t  ,”d,“nm‘n.“‘dy.  from  2-3-lobcd,  exceptionally 

,  ,rth-  lobe-hke  basal,  antical  tooth  present  ;  they  are  subtrans- 
I  V'  v  onenuid.  with  the  lobes  rather  incurred  -  -  the  iLf  thS  rather 
i  s  2*  ™spen  tbe  eaves-  -g-i".  closely  recall  those  of  certain 
Ms  ,  tOm  S',  0r""‘,m'“s-  sucl>  »  /-  Hratmiii  and  I..  allan- 
■  Is  .  as  Stephan,  notes,  on  In  lulled  leaves  -  -  at  least  -  -  the  postical 
I:  “  y  f n  ugam  “®estive  uf  Orthocaulis.  Cilia  of  postical 

'  '  al  v  dls't'm3  h  t'L  ”"[l  -*  **»  —II  underleaves 

usually  distinct,  but  they  are  only  sporadically  „  magna  .  as  Stephani 

■ S/“lt8r  cat-v  they  are  bilid  and  may  bear  a  small  Iaciniun, 

.  0,1  “ther  “r  ‘"’ll'  aides,  at  the  base.  Cells  are  weakly  collenchv- 

I"  Is  :  median  ra.  20-27  25-36  p  ;  basal  r.a.  23-27  .  2(M5u  with 

mfrequent  m-e”!.?06  “re|.lackm$-  Suggestively,  the  branches,  which 
,  are  a,most  al1  terminal  and  of  the  Frullunia- type.  The 
V  Tfla,  ai'e  intereSt  in  lhat  the  bracts  a'-e  definitely 
-  (oi  Bat  bilaphozia)- like,  with  polymorphous  paraphyses  present  • 

much  I!*' 1  ICfSn  single  per  bract <  unl'ke  the  Barbilophoziae)! 

11111111  longer-stalked  than  usual. 

.l|'iafrviTtt!bSuVafi0”S  areJ)ascd  0,1  slud-v  (lf  the  rather  poor  type 
'■  I  (Mi  U;n  Herbarium,  NYBG),  collected  on  Kerguelen  I.  (Chal- 
•  -xpedition),  and  on  fragments  of  the  type  in  the  Stephani  herba- 


cii,  tied  ,!m!  h,e  fr1eq,ue1nL  Lerminal  branching  ;  the  short  oblong 

I, l!;.  ''11.1.1  on|y  shgl'Ly  Ihickened  walls;  Lhe  short  and  Barbi- 
boron, t^  a‘,K  ,basa  leaf  cells  (never  narrow  and  elongated); 
ms  w,ll  Uh  l  n 5“' ! ;1CfTeS  ;  3,1(1  lhe  Or//ior««//A-like  leaf  orientation, 
the  ,,|,nV  0/’/Joc"u/«-|ike  polymorphism  in  leaf-lobe  number,  that 

like  ,  ,vn?  aot  be  ass|gned  to  Sphmolobus.  It  does  not  look  al  all 
dial,  eireciK!-  “  Spe?ies  °f,  U'lhoca“lis’  bal  there  is  no  single  character 
""nl'iintion  '  would  cxfclude  11  from  that  group.  Hence  the  following 
••on,],  I  n'  ,8  propped  :  Loph ozia  (Orthocaulis)  leucorhiza) Mitt.)  Schust. 
Menusnlu.r.  t  1S  !1,  thlrd  0rlhocauli*  species  found  in  the  Southern 
1  .  two  others  are  treated  by  Grolle  (I960),  B.  ( Orthocaulis ) 


Source :  MNHN,  Paris 


574 


jSTER 


ftorrlcri  Iron,  Peru,  and  OrlhocanlU  bngl/Urm  Hera..  Rev.  Bryel.  et 

Lichen.  23:  32,  fig.  2,  19?:*-  transferred  to  ljtpbozia,  becomes  a 

The  Iasi  species,  since  it  must  he  Liansierre  i  i  ^  ducm| 

SaTew  foSI  pTopose'the  name  Lapdoria  ,0.,  an,mala 

are  not  closely  allied  to  .  Thcy  are  again  a  vivid  demon- 

to  the  other  species  placed  m  Orthocauli,  laey  ^  x  -,  he  almosl 
stration  of  the  folly  of  very  «  n  8  lencorhiza  stand  in  sharp 

n  H  siisss  s s=  i  ssf  r 

not  as  laigt,  a^,.  nerianLli  of  L  leucorhiza  is  unknown, 

as  docs  the  smooUt  cuticle.  The  pTOmth  °t_L..  «- 

a^proceduref  at  this  point,  would  be  premature. 

6.  Sphcnolobus  marginatm  Steph..  Spec.  Hep.  6:  115,  1917. 

the?  have  bon  “^'“..p^steph"  Hath pressed).' They  am  partly 
new  combination  ™'9"  .L,1  u  L  52:  ad).  Hattori  states 

•'**  10 

ctely  eeteteh-  ”  ^ toSve^  close  to  the  North  American-Enropean 

™  rad  the  corners  have  distinct  but  not  bulging  trigones. 

7.  Sphcnolobus  tritobalm  (Steph.)  Steph,  Sp*.  Hep,  2.  167,  W* 
Jungcrmannia  trilobala  Steph,  Hedwigia  34  .  50.  1880. 

UpLia  verrucosa  Steph,  Spec.  Hep.  6:  111  MW. 

This  plant  is  admitted  by  Stephan.  (Hedwipa  31.  l««t  P;  ^  ^ 
,  Sehr  nahe  »  to  Tritomana  qmnquedenlnta,  but  he  c  aims  « 
sc  —  from  Ibis  latter  .asm,  by  the  ;  JJJ-™  ^ 

Blatter,.  ..  This  distinction  is  open  to  doubt  >  ‘  «  P““  n, 

•  HI  This  CO, taut,  with  the  ecus  ot  the  O.  *“* 

from  20  x  30  to  20-22  x  23-27  |t. 


Source :  MNHN,  Paris 
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1 1  -15  \i  on  margins  of  lobes  ;  (l^l  H-lfi  v  it  „ 

mmcdrntata  stibsp.  paptmtern  subsn  „ 

V  i;",imiMt'  "i‘hCtp]"ntCfof  1 

.r.sS3SP^ 

I  :  « 

Icphani.  U  1  k  0f  tax0n0DUC  acuity  on  the  part 

!|  It  aBrew"|„nthrk  '"  PlatulS  his  species  m  the  sulis.  Lophozia  with 

'■  "sorted  and  some* hrttoSh  !lalf  “f  ‘“'f  <*#- 

I I  iv  "on duplicate-canal  .  b,1.obeli'  somewhat  to  distinctly 

-■  -  SSS?r?“ 

;”  IM»  epidermal  cell  row,  'and  '"  diameter)  consists 

'" '  IS  Lophozia- like.  nt  1S  7  ^  ce  s  1,1  diameter ;  it, 

/.<  c»cm“!;orho."2{;JT,sib,e  to  «•* »■>«*,  m  £./**.  «a*. 

11  Isvunchps)  will,  L  I  ?  In  certain  other  subgenera  of  Lophozia 

,8-22  -  -  --  £ 

cxlnid'eJ®8,  tk°Se  t*le  ™ier  lay 


„  iSr'X  ™  9*"-«  “lb  19-22  „  high^  inner  cell  Z£X£ 

sings  'three  of  tteTnner”?  °  ‘i”™'  “  »■  vertical  (nodular) 

. . .  '  «  ,he  mner  *U*r  only  very  sporadically  tangentially 

^■RSK!!  !mT  r’rad,cal,y  "Hr  «*■  their  bases)  the 

t-M'e  l-mnrhing,  The  sporadic^  hi "(TT  rardy  ™ce-furcate  tfmUanit- 
"»»,  uarruwlv  (  I  f  *  *>mnche5  from  older  sectors  of  plants  arc 

°f  p«>sti,  H]  _  I,  *  Hie  distim  tive  capsule-wall  anatomy,  the  presence 
. -  i  a  l TdhtTn  ,  '  ,brand’i“«  ll'“  I**  should  be  Sen 

e  “  "‘stmct  subeenus,  some  it  docs  not  (it  into  any  of  the 


0-,v  R.  M.  SUHUSinn 

“V  csss  i  :«MSi  £££5. 

phozia  subg.  n.  The  original  Latin  diagnosis  ot  Spots*  can  serve 
validate  the  subgenus.  ,  ■ 

T,,,,,’  Inniiernmnnio  (Lophozia)  subinflala  Spruce  -  Utpn.- 
,1m,  (Spr  Schust.  romb.  n.  :  for  the  synonymy  ot  this  plant,  see 
sLibm/UiUi  (.  1  •>  diagnosed  («  descriptio  genenco-specific,.  ») 

Lift  gemmae,  the  presence  of  ilagello,  etc.,  will  separate  Hypolop^a 
,r°AfflSs1“'the  other  snbgenera  ol  I-opho-.m  hardly  exist. 

9  Sphriwlubtts  urgrnlinus  Stcph.,  Spec.  Hep.  --  Lopho.ia  (.  t 
Hypolophozia)  argentina  (Steph.)  Schust.,  comb.  n. 

Tune  -  Argentina  ( Lorent -),  without  other  data  (G). 

The  type  specimen  is  sparing  and  I  conld  nol  find  pecan ths ;  or  am  i  * 
,i,  although  the  perianth  is  described  by  Stephan,  ns  obovate  an d  ol ilu* 
lv  5-plica te  above,  with  the  constricted  month  plur.lobulate, 
crenate  to  setulose  with  irregularly  finger-like  cells.  ( 

^rtnce'ihouu  i  x  go 

SsSbdsiSJS 

as  in  I  subin /lata  :  stems  brownish,  slender,  ralhci  soft,  only  8  •  | 

than  the  medullary  cells,  the  cortical  cells  subequal  in  diameter  to  nied^ 
ary  cells  (or  the  latter  slightly  smaller)  :  plants  erect  in  g>owth, 

;onl,  'f,  vprv  snarimdy  branching,  the  branches  of  two  types 
postical  usually  llagellitorm.  often  long  and  slender  branches  an 
SSS  to  rare  lateral,  lemnnal,  fraltama-type  leafy  branch 
Se  axri  then  seemingly  furcate;  no  underleave. ;  gemmae  lack.  8 
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IbiI'  tells  rallier  thin  to  slightly  thick-walled,  with  rather  small  to  mode- 
'  never  coarse  trigones:  cuticle  smooth. 

instinctive  lor  the  plants  are  the  small  size;  the  soft,  very  oblique 
rot  undate  leaves  that  are  somewhat  antically  secund,  the  sinuses 
lie  leaves  descending  0.12-0.2,  angular  to  obtusangular ;  the  leaf 
I  s  blunt  to  narrowly  rounded,  the  anlical  usually  rather  smaller. 

Sphenolobus  dusenii  (Steph.)  Steph.,  Spec.  Hep  2  •  166  1 90‘J  — 
.e/nc/a  dusenii  Steph.,  Bihang  till  K.  Sv.  Vet.-Akad.  Ilandl!  26,  "ill: 

vn  specimens  in  the  Stephani  herbarium  are  relevant.  One  from 
icepcion,  Dusen,  Aug.  26.  1896  »»  is  of  male  plants  onlv  ;  the’other 
1  )uscn  »  (no  other  data  ;  No.  455)  is  of  perianth-bearing  plants’ 
a  lew  admixed  male  shoots.  Since  the  diagnosis  is  obviously  based 
'I'  lh esc  latter  plants,  as  are  the  drawings  in  his  unpublished"  leones 
‘  l lie  last  collection  is  here  regarded  as  the  lectotype  :  the  first  as 
.ype.  In  actuality  both  collections  seem  to  belong  to  a  single  species  : 

-  "  collection  of  male  plants  show's  strong  reddish  coloration  of  the 
.uMroecia,  but  otherwise  quite  closely  approaches  the  type. 

'  lype  shows  rather  close  correspondence  with  Lophozia  subg. 

1  !'llnr>liozi(i  in  (a)  the  postical  branching;  </>)  free  development  of 
I  "  "  d  stolons  bearing  rhizoids  :  (r)  the  rather  loosely  eonduplicate 
,'y1.11,1  smooth-  moderate-sized  cells,  with  the  walls  somewhat 
1  •  ll,R'k-waI]ed  ;  (d)  lack  of  underleaves ;  (e)  lack  of  gemmae.  Unlike 
1  previous  two  species  referred  to  Hypotophozia,  I.,  dusenii  grows 
1  -  Pc  to  weakly  ascending  on  soil,  and  is  not  closely  caespitose  -- 
1  .re  is  an  initially  distinctly  different  aspect.  Nevertheless,  and 
'le  ol  some  divergences  in  capsule-wall  anatomy,  a  species  of  subg 
I  :  Nphoz, a  is  at  hand.  The  capsule  wall  shows  some  divergences  from 
V1  l,he  LyPe  of  Hypolophozia  :  the  capsule  wall  varies,  'on  a  single 
"  •  from  1-  to  .{-stratose :  epidermal  cells  bear,  chielly  on  longitu- 
...  "T1  conspicuous  nodular  (radial)  thickenings;  inner  cells  show 

o;  y;  ,ron!  ,'odu,lar  semi-annular  bands--  the  tangential  extensions 
n  erljcal  bands  being  very  often  complete  or  subcomplete.  Elaters 
1  .  --‘-spiral,  rather  than  purely  2-spiral. 

ar  1  lliis  sPf'(  ‘cs'  as  in  •v>-  subinflatus ,  the  loosely  eonduplicate  leaves 
v,  ""  very  strongly  succubously  oriented,  thus  almost  suggesting 
”  Ul  fatieS  ,and’  PerhaPs'  leading  to  the  treatment  of  this 
l  lH'-VIS  bot..  a  LoPhozia  and  a  Sphenolobus  by  Stephani).  Nevertheless, 
I/.,'  insertion  is  oblique  throughout.  Leaf  cells,  as  in  other  species  of 
VO  firm-  f""-"’  are  smooth  and  medium-sized  :  as  in  the  other  species,  a 
Jin, I  ,  '  .  P'gment  is  often  formed,  and  the  walls  may  become  slightly 
II„I  „  V  -v  thick-walled  (in  addition  to  the  formation  of  distinct  but 
“"nose  trigones). 

Dlan't  M°Wnish:  freeJy  rMzoidous  stolons  are  a  common  feature  of  the 
but  s„i,,,ey  and  ad  vegetative  branches  seen  are  postical  in  origin  -- 
ohi,,;,  .  ,  paLclles  Probably  would  show  terminal.  Frullania- type  bran- 
inn  f’f  ekst  sporadically.  The  stem  is  a  little  stouter  tllan  in  the  precetl- 
hmevp,  .  IT??  '  may  ■»  as  much  as  10-1 1  cells  liigli.  Axial  anatomy. 

Thr  .  I  u  '  'Hi  °l  other  species  of  Hypolophozia. 

la,°  Plants  in  most  cases  arc  old  and  lack  antheridia.  Male  bracts 
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are  exactly  as  in  Subg.  Lophozia,  but  perhaps  somewhat  more  ventri- 
cose  •  there  mav  or  may  not  be  a  small  anti  cal  tooth  or  lobe  oi  the  some¬ 
what  inllexed  antical  base.  Antheridia  seen  occurred  one  per  bract,  ami 
had  uniseriate  stalks. 

11.  Sphenolobus  laceratas  Steph.,  Spec.  Hep.  2:  165,  1901. 

Tupc.  -  Bogota,  Columbia  (Lindig) ;  G.  The  specimen  marked 
„  Original  »  in  Stephani’s  handwriting  has  only  immature  gynoecm  : 
a  cotype,  same  label  data  as  type  (No.  178)  has  a  few  capsules  present 
and  obviously  was  the  basis  for  the  Stepham  diagnosis 

This  plant  cannot  belong  to  the  I.ophoziaceae,  if  the  diagnosis  >1 
Stephani  is  correct  (and  if  his  leones  are  correct).  Judging  from  diagnosis 
and  leones,  the  perianths  (?  or  innermost  bracts)  are  situated  at  the 
apex  of  an  erect  stem  perigynium  («  intime  cum  calyptra  coalita  d. 
and  are  «  profundeque  lacerata  »,  Apparently  a  plant  related  to  tue 
Gymnomitriaceae  is  at  hand.  The  thick  shoot-calyptra  (with  steri  e 
arehegonia  scattered  on  it)  is  suggestive.  It  is  thus  more  than  probable 
that  this  plant  is  congeneric  with  the  next,  e.g.,  is  a  Gymnomitrwn. 

Since  these  lines  were  written,  1  have  carefully  examined  two  collec¬ 
tions  of  the  type  series.  There  are  two  packets  in  the  Stephani  herbarium  : 
both  are  of  erect,  caespitose  plants  with  leaves  larger  upward  from  a 
small-leaved  basal,  rhizomatous  region.  That  labelled  «  Original  «  by 
Stephani  consists  of  gynoecial  plants  of  a  mod.  Hindis  ;  it  has  the  leaves 
divided  into  the  usual  three  zones  on  gymnomitnoid  leaves  :  the  im.es 
decolorate,  with  the  decolorate  strip  running  down  the  leaf  margins 
a  zone  below  this,  pale  brown  pigmented,  and  below  this,  the  chlorophyl- 
lose,  pigment-free  base  of  the  leaf.  The  other  specimen  is  of  more  robust 
plants,  more  strongly  brownish-pigmented,  with  mature  gynoecia  and 
some  capsules.  This  obviously  was  the  specimen  from  which  Stepham » 
diagnosis  was  prepared,  and  is  a  cotype.  Both  specimens  have  subcapi late 
gynoecia  -  -  typically  gynmomitrioid,  with  bracts  leaf-like  (but  broaue 
than  leaves  and  larger),  in  3-1  progressively  larger  series,  followed  by 
2-'l  series  of  internal,  hidden,  progressively  smaller  «  bracts  »,  the  inner¬ 
most  small  and  low,  resolved  into  lacerate  filaments  -  -  hence  the  species 
name.  There  may  be  vestigial  perigynium  formation  --  this  perhaps 
led  Stephani  to  describe  the  lacerate  inner  bracts  «  cum  amphigastru 
magno  et  similiter  lacerate  alte  coalita  »,  and  to  mention  the  bracts  m 
„  intime  cum  calyptra  coalita  ».  As  in  other  Gymnomitriaceae  (Mai isr 
pellaceae).  the  red-brown  capsule  is  perfectly  spherical.  The  wall  VBlies' 
on  the  same  valves,  from  2-  to  3-stratose.  Epidermal  cells  are  rattier 
oblong,  with  strong  nodular  thickenings  of  the  longitudinal  walls  ;  inn« 
cell  layers  are  more  delicate,  with  much  weaker  nodular  (radial)  tmjj' 
enings  of  longitudinal  walls,  here  and  there  of  longer  transverse,  wall.. 
Capsule  anatomy  thus  agress  closely  with,  e.g.,  Gymnomilrion  steer 
(Scliust.)  Schust.  . 

In  attempting  to  place  this  plant,  one  linds  the  capitate  gynoecia 
crucial,  with  3-4  series  of  bracts  gradually  larger,  but  remaining .  ™ 
like,  succeeded  by  several  progressively  more  lacerate  and  ’ 

deeply  multilid  inner  bracts,  the  innermost  agreeing  closely  with 
of,  Gi/mnomitrion  lacerutum  (Steph.)  Horikawa  and  G.  concmnu  ; 
This,'  linked  with  the  rather  dense  leaves  with  decolorate  apices 
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lobes  (and,  to  some  extent,  margins),  with  the  lack  of  a  distinct  perianth 
.in I  the  free  development  of  flagella  or  stolons,  indicates  beyond  a 
shadow  of  a  doubt  that  a  species  of  Gymnomitrion  is  at  hand  The 
capsule,  spherical  in  shape,  with  the  wall  varying  from  2-.Tstrato.se 
;  iid  with  outer  cells  with  strong  nodular  thickenings,  the  inner  strata 
«ilh  weak  nodular  thickenings  (never  semi-annular),  also  speaks  for 
( ifimnomitnon . 

Since  the  combination  G.  lacsratum  (Steph.)  Horikawa  has  precedence 
■  "n  though  «  Sphenolobus  laceratus  »  Steph.  was  described  at  a  prior 
hile.  the  following  new  name  is,  unfortunately,  neccessary  : 

Gymnomilrion  andinum  Schust.,  nom.  nov.  (for  Sphenolobus  laceratus 
i  i'  mt  ’  S|)6C'  HeP‘  2‘  165’  1901  ’  UCC  GlJmnomilrion  laceratum  (Steph.) 


'  »  i  —  - - ...  ‘“V.,  '  'yiiii  IVUIIII 

i  lorikawa). 

VI.  Sphenolobus  incomplelus  (Gottsche)  Steph. 
incomplelum  (Gottsche)  Schust.,  comb.  n. 


Gymnomilrion 


Type.  —  «  Australian  Alps  »  (?  N.S.  Wales),  Dr.  Fr.  Muller,  1855. 

1  he  plants  closely  recall  a  large  Gymnomilrion  cuspidatum  (Bergrr.) 
.  rimst.  hey  have  hyaline-margined  leaf  apices  and,  to  some  extent, 
margins  ;  the  marginal  cells  are  small,  quite  thick-walled.  Branches  are 
l:'  almost  all  lateral  and  intercalary.  (I  have  seen  a  single  furcate 

-  mi.  in  which  the  subtending  stem  leaf  was  bifid,  unmodified.)  (15). 

.  K]  ,foncave’  bl{id  leaves  have  somewhat  concave-conduplicaie  and 
ii..;  illy  antically  secund  lobes  -  -  much  as  in  G.  cuspidatum.  The  gynoe- 
!.l:l  "  ,head  ”  1S  stout<  closely  invested  with  bracts,  the  inner  stronglv 
lacerate.  The  capsule  is  spherical. 

I  be  male  plants  of  the  type  gathering  studied  (G  ;  Stephani  herbarium) 
i  ,  microphyllous,  rhizoidous  stolons,  as  do  many  Gymnomitriaceae  : 
111  )  also  showed  compact,  closely  imbricate  androecia  -  -a  typical 
F  ""iru tn oid  feature,  even  though  the  suberect  leaves  were  locally 
I"!  ■'  ueabJy  imbricate.  The  male  bracts  were  leaf-like,  in  up  to  6-8  pairs, 

*  '  erect  and  more  patent,  more  concave  basally  ;  1-2  (occasionally 
11  1  i  rudimentary  third  antheridium)  antheridia  occurred  per  bract 
!  antheridia  had  a  long  (ca.  200-250  g)  stalk,  formed  of  two  cell  rows 
""  i  ie  spherical  body  (ca.  150  g  in  diameter)  was  rather  small  -  -  thus 
1  antheridia  had  the  typical,  long-stalked  form  characteristic  of  Gumno- 

""Ilion  and  MnrvttnelU  J 


AHhough  both  male  and  female  plants  clearly  exclude  this  species 
IU; ,  immediately  foregoing)  from  Sphenolobus,  and  indeed  from 
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all  agree  in  basic  features  with  G.  inampbtum  :  il  is  possible  these  four 
taxa  should  be  placed  into  a  distinct  genus.  “""'““J *ade  of  all 

S  a““vent  ■  S^enoiote  .  incomplete  is  a  member  of  the  Gymnoon- 

triThcaegynoecium  immediately  precludes  placing  this  species  as  wejl 

as  the  foregoing,  in  Sp*m**m  -  -  or  in  Ihe  I  .ophomceae. It  . 

that  these  two  species,  here  placed  in  1,1/mnoniilrion.  an  . ,  , 

111  Arrolaoho-in  Schust  ,  of  New  Zealand,  in  which  pigmentation  patt 

leaf  lobes  with  rellexed  margins,  and  a  coarsely  \errucose  cuticle. 

13.  Sphenolobus  perigonialis  (Hook.  f.  &  Tayl.)  Steph.,  Spec.  Hej: 

JunglrmanSa  perigonialis  Honk.  f.  *  Tayl.  Load.  .lour.  Hot.  3t  1MI. 
Type.  -  I.ord  Auckland  Islands  (Hooker ;  NYBG  [Mitten  collec- 

“Thave  carefully  studied  the  type  of  this  species,  consisting  of  male 
plants  The  pants  are  interwoven,  very  small,  rather  wiry,  hr  own  to 
chestnut  brown  with  matunty.  The  rigid  stems  have 
"«  m  l"tiee  as 

r«2; 

are  blunt  and  usually  obtuse,  and  the  sinus  is  unequally  obtuse  ang 

to  obtuse-crescentic.'  The  leaves  may  be  inserted  almosyr.nsvem  y 

dorsallv  but  elsewhere  are  quite  surcubous ;  the  insertion  nm  ► 
dorsally  to  stem  midline  and  centrally  almost  to .stem i  midhm  (» 
leaves  are  larking),  but  neither  the  antical  nor  the  postical  leal  n, 
are  dilated  so  that  the  leuf  bases  do  not  exceed  the  stem  imdlme  . 
dorsal  leaf  base  is  not  deeurrent.  The  cells  are  firm,  somewhat  verruco.  . 

|H>  The  MM  .imiliuiUe.  MM.  ^*SrSKlSS» 

antical  ly  secund  leaves  ,  both  haxe  a  gray  g  ^  .  scattered  rhizoids  ;  both 

I;;"  rT&ZJSt 

important  —  both  have  rather  succuhous  leaves.  <•■  mcOTM))Iebi«l  __  the 

iu  veil  Size  and  form,  and.  in  , -articular.  tal ^  iLnsvorse.  in 

leaf  insertion  (sterile,  lax  axes  ,  not  a .nd*oec«l >  "  *  pJjUy,  a.  incwjM  proves 
(l.  sleeret  probably  no  mote  ban  -  Thus,  with  the  occasional  to  rare- 

occasional  biild  leaves,  which  are  broader  than  B-  •  inrompMutn  I"11'1 

furcate  terminal  branching,  suggests  that  D.anlhcha  s  cere,  and  6.  .nrompl, 

,A“  ^ 

will  need  to  he  resurrected. 


Source :  MNHN,  Paris 
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!'  'imredWHUul  ranf  ,V"*?  ***  1uadrata  and  (tangentially 
mil)  (In)  I  MS  (20)  p:  median  cells  average  15-18  <  lR-'m  1, 

'l“adrate  10  short-oblong;  basal  cells  are  essentially  identical 

'lilt  “2T™,^;n2ab'lger-  Ther"  "a,h  « 

mgonts  arc  large,  usually  more  or  less  confluent  (the  interven 
A;,lls  trigones  thus  are  thickened)  ;  no  intermediate  thicken' 

S^^asS3aSS35 

i  I  intercalary  branching,  suggest  .  Sphenclobps  .  Stephan! 

.  (  -  Eremmolm  subg.  AamtoMw,  Schust  fCST 

“  '“'I  ™™'"'  element.  Vet  the  development  of  coarse  irlgonefoi 

"!  eeniK^  Lr'na\t}0phUt,,m'  fhe  species  does  nHt  fit  well  into 
as  delined  b3'  reference  to  the  holarctic  flora.  The  lack  of 
'  "  SVn'Se  mSert,0n  "f  lhe  d°™‘  h»‘f  »I  the  leaves ^  oget.  r  with 
L  ,,f  deciirrence,  seems  to  eliminate  the  species  from  both  ZZnl 

.  **“  type  Of  Jungermannia  perigonialU. 

H,  i-son  Sl,  tS  fTm,'%PT?'”i“'“  '  ™  Stephan!  and  sens,, 

I . .  intricate  inter  P  ‘T  'S  ?maU'  dark  brown  l,r  Mscoiis,  and 

111,  Hinrtrf  slnmw,  n"  "’T,  W'lh  "“t  ‘°  asaf»cling  shoot-tips, 
the  ,i,e  „,t'he1&11ridal-°V'“d  Peria”ths  are  very  large  for 

. .  late  1'  «*  transversely  oriented,  distinctly 

cells  live,™  SSf  b,“>  »,th  us“ally  a<“tt  lobes.  Median 

'rr  °‘7>  T™ 

SWinote  SX;,„\TPrd  (SChUSter-  I9®'  P-  W»>  the  name 

. I  1 1 mve  serves  T  V  In"''  (18’  lhe  lllaSnosis  of  . Stephan! 

the  lire, it  internal inn«lPP Y  n“ded  Latln  descriPtiob  to  satisfy 

Prs.sns  l  Lk  nTT  '■  n'  F**  tyt’C  '  cilc:  Schcister  49  581, 

(i  d . admixed^wiih  ‘p  f*0™  ?  ***»  Stewarl  Island.  New 

The  i-l  Uh  Pr°tomarsupella  scottii,  Radula  sp.). 

wavs  lir!weenn/->im°Sll/'°n  °f  thlS  Species  seems  intermediate  in  some 

Mi.-  s,chusier-  ™  *>■  i****  • 

aPproac:li  the  first  L  I  ’  ’  +1!^  Anaslr"Pflyllum-  Hie  facies  and  size 
"minus  cells  „L ' “  dfS  t,ht'  ?“-«>ong»te  cell  form  ;  the  collenchy- 
htanches  and  anTer  )  :inas,nPl'«l,um-  Hi"  presence  of  flagefliform 
Anb’-mimuL  * ”?*ter*  ■  intercalary  branches  places  this  plant  in 
unus,  as  A.  confusus  (Schust.)  Schust.,  comb.  n. 


'Pt  ion  of  the 
w  highly  inn 


-  30  triSones  small  or  absent  .i„  Hodgson 
ps  not  describe  the  cells  of  cither  true  Junger- 
perigonialis  =  Eremonotm  confusus. 
v  Zealand;  see  Schuster  (1003,  p.  279). 


Source :  MNHN,  Paris 
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14.  Sphenolobus  achrous  (Spr.)  Staph.,  Spec.  Hep.  2:  174,  1902. 
Jungermannia  (subg.  Ijrphozia  sect.  Cephaloziopsis )  achrous  Spruce. 

Trans.  Proc.  But.  Soc.  Edinburgh  15:  514,  1885. 

Cephaloziopsis  achrous  Schitln..  in  Engler  &  Prantl,  Nat.  Pg.-Fam.  1 

(3):  85,  1893. 

This  species,  of  which  the  type  comes  from  South  America  :  Andes 
at  Tunguragua  (Spruce)  is  not  congeneric  with .  Cephabztopns  s.  »li. 
(as  typified  by  Schuster,  1962,  with  C.  schulophylla  [Spr.]  Schust.  as 

^It'iftadeed,  a  well-defined  species  within  the  genus  Andrewsianthus 
Schust.  (Schuster,  1961  b).  described  in  the  preceding  paper  of  tins 
scries,  and  is  thus  the  fourth  species  of  that  genus  known.  It  chlhas 
immediately  from  the  three  other  species  referred  to  Andrewsianthus 
in  the  rather  strongly  asymmetric  and  canaliculate  leaves,  with  the  doisai 
lobe  from  0.5-0.75  the  width  and  length  of  the  ventral  lobe.  Foi  it  the 
new  combination  Andrewsianthus  achrous  (Spr.)  Schust.  is  needei . 

It  should  be  pointed  out  that  Andrewsianthus  achrous  was  given  as 
the  type  of  Cephaloziopsis  by  Bonner  (1963).  This  typification  is  invali- 
since  the  genus  was  earlier  -  -  and  correctly  -  -  typified  by  Jungermannui 
schistophyUa  (Schuster,  1962).  Furthermore,  .4.  achrous  disagrees  with 
the  diagnosis  of  Cephaloziopsis,  as  given  by  Spruce,  having  4-5-phcale 
perianths  (rather  than  triplicate  ones),  and  does  not  qualify  as  a  gei  e- 
ritype  since  it  disagrees  in  its  fundamental  characters  with  the  proio- 

10  Also  to  be  pointed  out  is  the  fact  that  Stephanies  diagnosis  (and  his 
unpublished  leones)  of  this  taxon  are  not  based  on  the  type,  but  on  a 
plant  from  Quito.  Ecuador  (Jameson),  which  is  not  genencally  identical 
with  Andrewsianthus,  having  postical  branching.  The  Quito  plan,  i- 
labelled  .<  del  (ineated)  »  in  the  Stephani  herbarium,  and  clearly  was 
the  basis  for  the  description  of  the  species  as  «  brunneus  ». 

15.  Anastrophyllum  novazelandiae  sp.  n. 

Illustrative  of  the  difficulties  inherent  in  continuing  to  recognize  •< 
traditional  division  between  an  Anastrophyllum  element  and  a  .  V™  ; 
tabus  .  element  (=  Eremanotus  s.  lot.  of  Schuster,  1961  b)  are  small 
or  reduced  species,  such  as  the  following  : 

Anastrophyllum  ( Schizophyllum )  novazelandiae  Schust.  sp.  n. 

Dioca,  pusilla,  brunnea  vel  rufescens,  ad  1.5  cm  longus  X  420-475  T 
latus-  caulis  6-7  (8)  ceUulis  altus  ;  folia  caulina  dislicha,  remotiusam- 
transverse  inserta,  patula,  ovata  vel  ovata-oblonga,  0.35-0.4  biloba  :  1°bisn»B 
vel  triangulatis  aculis.  Cellulae  rigidae,  cuticuta  laerns  ■,  cellulae  marg  nal 
10-12  ad  12-15  p.,  medio  12-11  x  16-22  p,  parietibus  mcrassatis,  tngon- 
magnis  ;  corpora  oleosa  minima,  5-9.  Cetera  desunt. 

Plants  erect  to  ascending,  scattered  amidst  coarser  species  (i.a.,  I 
domarsupidium  piliferum,  Cuspidatula  monodon),  minute,  wiry.  * 
than  15  mm  high,  varying  from  yellowish-brown  to  chestnut  color  ■ 
locally  ±  reddish  ;  shoots  only  120-175  p  wide,  slender,  the  stems  90-1  . 

wide,  sparingly  and  irregularly  branched  or  simple  ;  branches  at  lej 
predominantly  terminal,  of  the  Frullania-type  (supporting  stem 


Source :  MNHN,  Paris 
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'-■.--2  Shoot  . .pt„  branch  base  ,  ML,  supporting,  ovate-lanceolate  stem  lea 
'•»«dKupIM^ij^S,|,JJl  HI  “r^/r hranch  (Note  :  first  branch  unde 
i  -15)  li  A  •rf’,  ‘  f’  H L-  sllgl,I  ly  connate  at  base  !)  l  x  15).  —  3.  Shoo 

«  left,  ft  »«.  a  mht ,  X  _  s.  p“tl„° 

on.  lift  ‘“’"““MJta.p.iitt* 

-  10  (Vila  I*  -S  ,  3,i)-  —  "•  '’‘‘Hs  of  basal  half  of  antieal  margi 

. . * . lift  STow'"-  .T‘"“ r* ' x  p”“" 


Source :  MNHN,  Paris 
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ovate-lanceolate,  unlobed),  Ike  plants  seemingly  furcate.  Stems  6-7  (8) 
33*  7-9  cells  vide,  the  cortical  1-2  (locally  3  strata,  brownish, 
becominq  opaque  and  mycorrhizal  (dorsally  and  lateral  y,  as  we  as  en 
trolly),  only  ihe  3-1  central  strata  colorless  on  .nature  stems  ;  cortc 
cefls  to  sliijklly  thick-wallei  only,  short-oblong,  9-12  (13)  g 

S  diameter  (not  flattened)  y  (13)  14-20  ,  long,  then'  toter  equal 
to  or  barely  superior  to  that  of  the  somewhat  thinner-walled  medullary 
cells  (which  are  (1-10  g  high  ■  10-12  g  wide  usually).  Hhizoids  very  few, 
scattered  Leaves  distant  lo  subconlignous  above,  peclmalely  iutrckou 

in  orientation,  almost  like  those  n[  .4.  minutum.  obliquely  inserted  ven 

(rally  but  Ihe  dorsal  one-third  of  insertion  transverse  not  MmUK 
antical  midline  of  axis,  stiffly  laterally  patent  ^ 

patent,  loosely  canalimlate-condupUcate,  not  ant, rally  second  or  hardly 
L,  ovate  to  oblong-ovate,  slighllg  lo  clearly  longer  Ik b^d  <up  U,  n 
250-275  g  wide  a  300-320  g  long),  bifid  for  0.35-0 1  their  length,  'In 
lobes  subequal  to  distinctly  unequal  (the  dorsal  -half  .of  leaf  0.35  .  ■ 
area  of  ventral) :  lobes  ovate-triangular,  sharp-pointed  (terminated  t  j 
one  or  sometimes  two  single  cells  which  are  never  elongated)  ,  sm 
sharp  -  leaf  margins  entire  but  distinctly  and  diagnostically  emai  l 
owing  to  ihe  projecting,  swollen  outer  ends  of  the  radial  walls  of  . 
marginal  cells  :  antical  leaf  base  sometimes  with  a  stalked  slime  pap 
or  small  tooth.  Underleaves  absent  or  in  the  form  of  a  stalked  slime  papilu. 
15-50  g  high  al  most  (including  papilla)  ;  ventral  merophytes  oidy 
or  at  most  two  cells  broad.  Cells  small,  firm,  with  smooth  cuticle  ;  trigones 
and  here  and  there,  intermediate  thickenings  conspicuous,  course  ana 
irregular,  Ihe  interoening  wall  also  becoming  thick  Ike  cell  lamina  IM 
sinuous,  irregular  and  somewhat  gutlulate  ;  basal  cells  usually  ess  ' 
walled.  Marginal  cells  in  lobes  varying  in  size  from  (9)  IO71-  P  up 
(10)  12-15  (Hi)  a,  subisodiametric  ;  subisodiametnc  cells  m  ume.  • 
1013  ■  12-15  up  to  (13)  14-16  s  15-17  g  ;  median  cells,  below  level  - 

sinus,  ca.  12-1  I  ■  16-22  (24)  a,  becoming  distinctly  elongated  m  m. 
cases  ;  basal  cells  largely  elongated ,  often  very  prominently  so,  often  in 
lines,  ca.  11-1  1  :  20-30  (35)  |i.  Oil-bodies  very  small,  ca.  1.1-1  A  X  IJ 
lo  2.2  x  3-3.5  p.  rather  glistening,  spherical  to  ovoid,  appearmg  almo 
homogeneous  (barely  discernibly  formed  of  included  spherules  that  ;  e 
non-protuberant  in  living  material),  from  0-1  in  margma  and  immediate 
intramarginal  cells  of  lobes,  (2-3)  1-8  per  intramarginal  lobe  cell,  (  -  W 
5-9  (10)  per  median  and  basal  cell  Asexual  reproduction  lacking. 

Otherwise  unknown. 

Type.  -  New  Zealand  :  Fiordland  Natl.  Park,  South  Island  -  Route 
Burn  track  between  Earland  Falls  and  Lake ®  ?[’ \tcr 
Humboldt  Mts.,  Upper  Hollyford  Valley,  ca.  4200-4500  ft.  (R.  M.  Sch 

The  type  material  occurred  in  very  small  quantity,  admixed  vnO' 
Cuspidatula  monodon,  Pseudomarsupidium  pihferum,  Mdzgma  -JJ 
Frullania  sp.,  Cephaloziella  sp.  on  an  exposed,  moist  cragg,  in  the- 
Tussock  Zone  just  above  tree  line.  Unfortunately  no  other  collection 
have  been  made,  but  the  species  is  so  distinctive  that  the  matei  . 
hand  justifies  its  description.  .  „,„(ieS 

.4.  novazelandiac  belongs  to  the  subgenus  Schizophyllum  which  inci « 
in  addition  two  Greenland  species  (A.  paroicus  Schust.,  A.  sphenolo 


Source :  MNHN,  Paris 
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>  and  presumably  the  Japanese  A.  mayebara,  Hatt  These  species 
'I'  "*"•»««  s'™"  si«;  'he  laterally  spreading,  hardly  anSy 
.-ernnd,  distichous  leaves  which  are  bifid  at  least  0.35  tiled  fength 

ir,:ccr^axSecsrs^^sraffe!b 

"  intiSf™^  i”S' **  fo“r 

n,  -  ■,  ,!'etnl,'lui  sPetles  d»es  not  seem  to  occur  in  the  New  7ealand 
n  l  h,s  differs  from  both  of  the  Greenland  taxa,  to  which  it  is  not  too 
with  matiri  JC  COl,ef  k-vmatoiIS  “'is  which  become  gutLu- 

IS  which  arf  Off'en  sin  g°T  bemg  conl,uent  aad  the  intervening 
’  much  smaller  in  si, pThS’  bcC0,ning  lhickened-  The  oil-bodies  are 
in,  l  f'  .  .  „  n  S1/-e  and  are  more  numerous  (2-5  or  3-6  ner  cell 
m  Cmf  the  I  e'f  111  tHe  Green,a,ul  lax‘U  I'inallv,  and  perhaps  most 
mg  to^di  aTed^Se  “  i'  .noi>a=elandiae  strongly  crenulate 

//'mtt,  type  brmchhm,"U'TB  vtr>'  l'ril»i"ve  (note  the  prevalence  of 
„v  .lorlaliv  »h„  ,n, having  leaves  that  spread  laterally  and 

. .  S  ZTy  ",herwd-  ratl,er  U,im  “hliqnely  inserted 

»r<  » icntalto,  I',  he  i*T  *  SP'\‘ml«b^  »  in  leaf  form,  insertion 

. .  lard  'tte  d™/  cf8 , .^rly  ihose  of  AMXrophglllm, 

■1  nasal  ST  deVebPm™t  *  eollenehyma  and  the  elongate  form 


hi  Xphenolobtis  crUpifolius  Steph..  Spec.  Hep.  6:  133,  tsuj 
e  HaghXS  Sa'nfh  "f  "'™'55'  ^  Plagiochiioid  leaves  and 

pi .  sureh  ia,  tin  “  T  “ak,”g  »  »*  combination  because  the 

•ithiii  ve-y  r'TVIously  desenhed  in  Playwchila  and  falls  either 
very  near  Plagwchila  tnspulo-caudala  Gottsche. 
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The  growth  of  Eucladium  verticillatum 
in  a  poorly  illuminated  cave 

by  D.  H.  Dalby  (1) 


Introduction 

„„  „f  tu;c  nnner  is  to  give  an  account  of  a  site  in  Dorset 
where  Eu Sodium  vcrlicillalum  (With.)  Bruch,  Schirup.  &  Gumb.  b» 
£  i „“  wing  inside  a,,  artificial  rave,  its  inward  extension  appa- 

,Tf?  r* 

TlSranle"^  rv^ufive'r™, Martian  by  gemmae, 
apparently  not  previously  recorded  for  this  species. 

Description  of  the  site 

The  site  described  ill  this  paper  is  situated  on  a  sea-  cliff  at  Kimmendge 
Ba v  in  the  Isle  of  Purbedt.  Dorset.  it  consists  of  a  long-abami  on  1 
horizontal  ndne  level,  dug  to  exploit  a  bed  ol  bituminous  oil-shale, 
known  loeallv  as  ‘Kinuneridge  Coal’.  This  bed  occurs  near  the  has 
the  Upper  Kinuneridge  Clay  formation  (Suipfamfes  grand  IS  snb/.one) 
in  the  Upper  Jurassic  system  (Arkell  1947).  ve, 

The  entrance  is  approximately  30  feet  above 
cut  platform,  and  the  tunnel  is  orientated  about  30=  E.  of  south, 
more  or  less  parallel  to  a  large  fault  which  is  wU  ^en  close  by  « ^ 
cliff  and  on  the  foreshore.  Apart  from  the  opening  on  the  chIT  fac  ‘ 

Vre  ,  ,,  other  entrances.  The  tunnel  is  about  8  feet  wide  and  6  feet 
although  there  is  great  variation  in  detail.  Towards  the  “  «jj°rl  nne| 
has  been  much  collapse  of  roof  material  and  the  height  of  the 

is  much  reduced.  .  . _ --.l,.*--  nn  tlw 

There  is  an  extensive  and  conspicuous  growth  of  bryophytesn 
floor  and  walls  of  the  level,  and  in  places  this  growth  extends  ovti 
foof.  Almost  all  is  Eucladium  verticillatum  (With.)  Bruch,  Schm.p^r 
Gumb.  The  only  other  species  found  are  Pellta  fabbroniana  Raddi j 
and  basal  parts'  of  the  walls  in  the  lirst  15  ^ 

(Turn.)  Cum.  (thinly  on  the  floor  in  the  first  15  feet),  £«r&u/a  t /w 
(Brid.)  Mitt,  (cushions  in  seepage  areas  round  the  entrance,  a 

m  l>,. imitment  of  Botany  Imperial  College  London  S.W.7 
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«*4  “  un.dent.f.ed  sterile  Br„um  (a  few  plants  near  the  tunnel 
"■  -uh).  In  the  subsequent  part  of  the  paper  attention  will  be  confined 
""  Sto'vth  of  EurMmm,  as  the  other  species  are  limited  in  amount 
and  confined  to  the  front  end  of  the  level 
/■iir/udium  extends  inwards  some  18  feet  from  the  entrance  (see  fig  1) 
i,'"x  of  *»“.  distance  forms  luxuriant  sheets  and  cushions  on 
K  s‘  ''  ai  h'  uuier  limit  the  cover  is  much  interrupted,  there 
I  ■  mg  no  plants  m  areas  which  are  heavily  shaded  behind  projecting 


minal im,  '’annLr  t^ I,Te§ularilies  of  surface,  and  thus  of  illu- 
thc  lij,|, i  10  .  1,1  k'ss  consequence  nearer  the  entrance  where 

the  “  ly  “  m  f“rai  n,ud>  greater.  At  the  entrance  itself 

In  falls  |„2  .  1  dl,e  t0  excessive  tufa  formation  which  leads 

“fa  ontl  "loss,  giving  areas  of  bare  rock.  Such  bared  areas  are 

Slav  . danfs“h  T  **“"•  ap?ar“t,y  always  »y  vegetative  spread 

* . liar  kfc  f"  **“  sporogonia.  Although  no  gemmae 

«  I  . “  S  h  cn  I'cscnhed  previously  for  Eucladmm,  as  far 

later  i„  n  '  y  arc  not  uncommon  in  Ibis  locality  and  are  described 
ult  paper. 


Source :  MNHN,  Paris 
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Lime  deposition 


The  deposition  of  lime  occurs  only  in  those  parts  of  the  level when 
water  is  dripping  from  the  roof,  and  is  usually  associated  with  the  pre- 
S  Eucladium.  There  ore  however  some  free  stalactites  without 
moss  The  calcareous  deposits  are  two-fold  in  form,  partly  foiming 
thickening  accretions  approximately  following  the  contours  of  tile  base 
rock  and  partly  as  rods  which  develop  towards  the  entrance  and  away 
‘from  mewahs.  These  rods  arc  a  sinking  feature  of  the  arte :  and  art .seen 
at  their  maximum  development  in  a  zone  approximately  11)  to  la  lee 
from  the  entrance.  They  are  inclined  downwards,  the  largest  being  at 
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DEVELOPING 
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Pig.  2. 


an  angle  of  25°  to  30"  lo  the  horizontal  (fig.  2  and  plate  VII,  A).  Hiey 
•ire  mostly  hollow,  and  are  formed  around  elongating  moss  stems  whjen 
bear  green  leaves  at  the  free  ends.  The  tufts  of  foliage  are  saturated 
with  water,  and  form  dripping-points  close  to  which  lime  is  first  depo¬ 
sited  as  minute  crystals  at  the  leaf  apices  ami  on  the  leaf  surfaces .  Lvei 
in  the  inner  part  of  the  Eucladium  zone,  where  tufa  formation  hardly 
occurs,  the  white  clusters  of  crystals  on  the  leal  Lips  are  conspicuou 
(plate  VII.  C),  exactly  as  may  so  often  be  seen  with  mosses  in  cultivation 
in  -hard'  water.  The  crystals  increase  in  number  until  they  form  a  ' - 
sheath  surrounding  the  plant  (plate  VII,  B),  and  finally  the  "iters Lt. 
become  filled  and  the  lime  forms  a  complete  cylinder  (plate  VI  I,  D  and  uy 
The  interior  is  filled  by  a  wick  of  steins  and  brown  rhizoids  the  W** 
developing  freely  from  the  stem  epidermis  in  the  leaf  axils  and  spreau.  » 


Source :  MNHN,  Paris 
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"'"""P1  the  leaves  In  some  places  the  Aland,  have  been  seen  extending 

. .  lhe  surfa“  ot  the  tufa  cylinders,  hut  this  is  not  usual  g 

I  I”-'  conspicuous  angle  at  which  the  rods  are  inclined  is  a  resultant 

1  rr ,,f the,rs siems ‘»™is <* *** 

■  ctmg  as,m  the,  normal  formation  of  stalactites.  Where  moss 
‘"i1'"';  lhe  “f*  »'•'  horizontal  is  less,  and  where 

.  tin  structures  hang  nearer  to  the  vertical.  On  the  tunnel 
nljarml  rods  tend  to  unite  to  fnm  distinct  flat  plates,  hut  otherwise 
'  origin  and  appearance  is  as  just  described. 

!'"V'  •”*  to  Eudadium  by 

CJ-5),  "hi  1st  equivalent  structures  have  been  seen  develoDino 
111  the  of  Barbula  tophaceu  (E\ng  1918).  Boros  calls  these 

;  h;res  •eucladK.hths-  and  ‘didymodontlths-  respectively?  but 
I  •  -  f  the  former  were  metamorphosed  and  showed  very  little 

hollow  each  mo  ,!  601,08  and  noled  that  the  didyraodontoliths 
Ho",  each  hollow  corresponding  to  a  single  stem.  In  the  present 
H  e  hollows  in  the  eucladioliths  enclose  several  moss  stems  each 

-lahfrom°Saieafn,!!frfi  ■  ?  !lJm"rh  the  Washi,,g  out  of  loose 

, I  ,s-?  cue ladiol  . h?  b v  S,  1  Prr0ba,ly  ,denlicaK  The  Jeaf  impressions 

,,il  diveige  from  the  stem  more  than  is  usual  for 

™tS| p,r:r  ',,ut  * » «•**  * 

innei  pait  of  the  Kimmeridge  level.  6  8 

Ic  water  dripping  over  the  plants  must  have  a  high  content  of  lime 
bat  »».  were  carried  out  in  the  present  study  The 

h  1  StonfwS  “  111,1 11  to,ljt  b"l  II  may  be  the  linieston.  of  the  Port- 
%  iulL,  ■  n  mT",  KrTlSf  Bay  *  •»  escarpment  aboilt 
i  r  •  '  ,  in?X  be  cfu,Le  *oca|.  "i  the  Kimmeridge  Clav  itself 

15  is* sf™ som- 8  **  &  tU,i  Z 

„  I  ,,'p  Vl  ' TS  f  comments  that  springs  issue  from  this 
that  |L  was  formerly  used  for  cement  making. 


fraclur 
under-i 
appear 
Varii 
colled, 
to  [|U. 
Uflloe  | 
W.s.W 


Am  temperature  and  humidity 

■  by?phy‘e.5'  capcctally  the  ectohydric  species,  are  very  depen- 
1.1  nusee„e"m  ,rnT',“P  the  vcSc'totive  plant  by  capillarity. 
.  I  ..I  ".tl,ls  st,Hly  wfe  "Kwl  naturally,  and  many  wholly 

/“  flr,PlJlllg  hom  the  walls  or  roof.  The  tunnel  entrance 

,1  lit  ™ITnK  y  “  Sr™"‘'  wel  Z"ni'  20  10  «  feet  inside. 

Ik  down  “  I'to  ’fto'y  due  to  surface  drainage,  some  of  which 
down  nick  hitch, res  to  g,ve  lhe  second  zone.  The  Kimmeridge 
"  ‘°"T  '“a  their  rock-falls  and  there  are  abundant 

Jimatef  I  d.'  !/““■  ibe  llgu,r“  ,0r  dripping  water  may  he  slight 
is  .  e!Tor  ,"volved  c™  D11ly  be  very  small.  There 

■  be  little  seasonal  variation  in  the  water  How  within  the  cave. 

ln  temperature  ami  humidity  may  he  inferred  from  dala 
I  vlween  September  1963  and  April  1964.  and  bv  reference 
IWlilSf  temperatures  published  by  the  Meteorological 

■  «  •  Ilf  the  lalter,  the  figures  tor  Portland  Bill,  Dorset  (15  miles 

■  Kimmeridge)  are  probably  the  most  appropriate  for  compa- 


Source :  MNHN,  Paris 
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Table  1 


Wat  er  tempera  lure  in 
Kimmerirtge  level 


19.7.1903 

26.3.1964 


Mean  monthly  tempo-  September 

ratin  e,  Portland  Bill  March 

{Temperatures  in  °Centigrade) 


Selected  temperatures  are  given  in  table  1.  showing  a  range  in  wal‘ i 

SEKs  ttisyMMress 


almost  stagnant,  but  the  sharp  changes  encountered  on  some  days  » 
the  outer  15  or  20  feet  suggest  a  zone  of  turbulent  mixing  b>  gi 
Snd  from  o„”  Me.  Absolve  humidity  determinations  also  shoe  « 
i  in'  uiniic  «ith  rapid  mixing  at  the  tunnel  enliance 
m  Humidity  and  temperature  effects  are  combined  in  the  relative  hum'- 
dilv  dlta  nlotled  in  fig.  :t.  from  which  it  is  seen  that  for  most  o 
Kimmeridge  level  the  relative  humidity  remains  above  approxinia^  . 
!p  "  reXp  live  of  external  conditions.  Some  ectohydnc  bryop  yU 
are  of  course  very  sensitive  in  desiccation,  and  evaporation  i«*» 
are  largely  determined  by  the  saturation  deficit  (rather  than  n l* 
liumiditv)  of  the  air  in  contact  with  the 

plants  in  the  present  site  are  actually  dripping  with  watei,  and  are  p  J 
rally  incapable  of  drying  out  by  evaporation  B 

The  picture  that  emerges  is  of  an  extremely  stable  habitat  boUi 
regard  fo  temperature  and  humidity,  The 

an  appreciable  gradient  but  it  is  -anchored  at  the  inner  end  ny 


Source :  MNHN,  Paris 


!  i.viy  changing  rock  Lemperatures,  whilst  the  latter  stays  at  uniformly 
'  '.‘  S’  1  h,s  stability  of  the  environment  is  most  marked  at  the  inner 
!  of  he  tunnel,  which  includes  the  inner  half  of  the  Eucladium  colony 
'"'h  ”**  l'"s‘st extremely  low  light  intensities  for  much  of  the 
'  11  ''  e'locr  Air  temperature  and  humidity  may  lie  disregarded 

l.utois  limiting  moss  growth  inwards  into  the  level,  although  the 
case  in  water  dripping  and  running  down  the  waits  may  restrict 
;  o.  h  somewhat.  If  the  walls  were  uniformly  wet,  it  is  perhaps  possible 
,,jhe  plants  might  extend  their  growth  into  areas  of  even  tower  light 


Light  intensity 

In;  light  intensity  falls  off  rapidly  on  progressing  into  the  level 
"  hiug  very  low  values  at  the  inner  end  (tig.  4).  tight  intensity  transects 
"totted  for  four  representative  days,  from  which  it  may  be  seen 
1 16  val,,es  at  the  limit  of  moss  growth,  even  on  a  brilliant 

. do  "0|  exceed  about  1(1  foot-candles.  Host  plants  at  this 

cm  »i  receive  less  than  this  amount  of  light.  On  dull  days  the 
lm"m  illumination  at  1"  teet  may  be  only  5  or  (i  foot-candles  These 
•  are  considerably  lower  than  other  published  limiting  values 
j,  ,  -  pS’1' 1  111  poor  tlglfl  (e-g.  Lammermaveh  1910.  TmTOm 

cm  quotes  moss  growth  as  ceasing  at  about  40  to  50  foot-candles 

,  electric  lights  m  Luray  Cavern,  anil  I  , me .  suggests  25  foot- 

as  the  limit  again  around  electric  lights.  Ummbye,  give, 
ni"At;nr/imm  pmclmgum  (1/580  available  daylight  at  cave 
"me)  whrch  may  possibly  represent  an  intensity  of  about  20  foot- 
the  limit  of  moss  growth.  There  is  much  uncertainty  in  eva- 
mi  i *  i  iieSe  r,?.ures  because  of  the  dilTerences  in  the  energy  spectra 
I  '  Ugh?  sources  and  the  variation  of  the  perio<is"for  whS 

s:,  r r/r,  arC  1  Uminated-  Also  lhe  moss  f.,ora  varies  in  specific  compo- 

;ix  . '  H  tin  I-  cave  Lo  another.  In  none  is  Eurlndium  even  mentioned 

sii,'  ,  ;  “  °f  tl,e  ,,ora-  -vot  it  evident  that  in  the  Kimmeridge 

is  oenavmg  as  a  true  cave  species. 

t  eurioua  paradox  is  that  even  at  the  extreme  inner  limit  of  growth 

Mr"to'lv"rotogC  {4S  ,?t)y1!'le  pla"ts  sho"'  110  siSns  of  etiolation,  being 
I  -  “In oral  and  wholly  lacking  Hagelliforn,  branches  with  small 
total  U.  ,  etongated  •mternodesk  Plants  kept  in  a  pnlythene  hag  in 
and  *ii?  ']  temperature  for  two  months  remained  alive. 

discussed  at  “  m™'  rlmt  <*  '‘Motion.  This  matter  is 

later  m  this  paper. 

l<(lhl!,VrwV  nri-tief  J*  the  c"rv«  PWte!  in  fig.  4  are  due  to  several 
|„i„Ul ",  11  'nd“d'  ‘lie  difficulty  of  determining  lhe  exact 

. . . nri-'.'nlf  thS  r  Tn"?  at  “  Tximam'  and  secondly  (and 

areas  .,i  i  f®ct  lhat  the  Ll,nnel  ls  illuminated  by  different 

of  i|„.  |  :  ,y  d,ITei'ent  distances  in  from  the  entrance.  At  the  front 
sun  iis-cir v  '  .  ,arSp  Part  of  the  sky  (including  sometimes  the  face  of  the 
source  is  a.  ,  ght  source-  but  at  *-he  extreme  inner  limit  this  light 
Weather  i ‘  7?  -V  S™al1  area  iust  above  the  horizon.  In  changeable 
ngm  intensity  does  not  vary  in  proportion  over  the  whole 


Source :  MNHN,  Paris 
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skv  simultaneously,  the  fluctuations  being  most  extreme  directly  over- 
fit  ™  d  least  near  the  horizon  where  the  clouds  are  seen  m  perspective 
aS  manv  iniles  distant.  This  makes  figures  for  vertical  mcdent  ,11a- 
mination father  irrelevant  when  discussing  illumination  at  a  distance 
within  the  tunnel,  and  if  one  expresses  intensity  figures  obtained  within 
ihe  funnel  as  the  proportion  of  exterior  vertical  illumination,  the  results 
are  sometimes  almost  meaningless.  The  uppermost  and  lowermost  curves 
in  fig Twere  obtained  on  days  with  fairly  uniform  sky  ilhimma boo 
and  these  curves  are  the  smoothest.  The  only  satisfactory  method  of 
dealing  with  this  problem  is  to  take  simultaneous  readings  at  all  points 
within  the  tunnel. 


ks  mentioned  above,  the  sun  does  not  shine  directly  into  the  extreme 
interior  of  the  tunnel.  However  it  may  reach  the  rout  part,  and  * 
possible  that  the  light  curves  in  fig.  t  would  be  drastically  altered  m  . 
such  periods  of  sunshine.  With  a  view  to  checking  the  possibility 
this  happening,  fig.  5  was  prepared.  . 

In  this  figure  the  outline  of  the  tunnel  entrance  was  traced  from  P""' 
graphs  taken  at  different  positions  inside.  The  approximate  pa  I 
the  sun  is  indicated  by  the  curved  doited  lines,  azimuth  and  a  I 
having  been  calculated  with  the  help  of  the  Smithson, an  Meteo.o  J 
Table?  11851).  If  the  path  of  the  sun  crosses  the  projection  of  the  on 
month  (as  seen  from  l  particular  position),  then  it  will  in  fact  be  slum* 


Source :  MNHN,  Paris 


ALTITUDE 


"n  10  that.  I,0,s;tl0n  f°r  »  certain  Hme  (cloud  permitting).  Although  the 
;"fr  !.  "***  wilh  "1”"  preddon.  it  if  deaf 

I  hat  at  certain  times  of  year  the  sun  could  shine  directly  in  to  the  interior 
"  the  t“I”le  if”  Sh°rt  Penocls-  reaching  the  innermost  part  of  the  Em.la- 
\  f'ZC°  ™?Tg  “ff  1>'ri°1d?  0f  Sunshini'- the  “She  intensity  transects 
it  most  d  b  greatly  nmPified  for  times  not  exceeding  a  few  hours 


Fig.  5. 
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l  true  to'0 

U.OO  t"”' 

peb-'B . .  _ 


the  lari 1  lhe-  sll,ne  for  short  periods  on  to  the  mosses  within 

"H'  low  M  ,“*Vn  taCed  Wllh  the  Problem  of  how  they  survive  at  extre- 
hr  all  t„  ?  Tln  fnS,  !eS  011811  tlle  rest  of  t,le  year-  Emladmm  must 
edirienni  ,'pf  thf  llmi‘etl  'S';1  ««  normally  available  extremely 
short  laid, I  Ule  products  of  photosynthesis  accumulated  during  the 
III  . .  OW  P.en“d1  cn“  10  '!  10  5l"'i'e  during  the  vastly  longer  periods 

plt  vinlri  , ilii  Tf  a  “se  tlle  Planta  m“-v  bc  in  a  state  of  near-dormancy 

one  Kf  y;  ‘  ?“8  1110  la“SC  »ould  f>'  different  from  the  usual 

brvonhv,!!  at,0n-  Llttle  ls  kn0'v”  about  the  nature  of  dormancy  in 
■  *  a  recent  study  by  Paterson  and  Baber  (1961)  suggests 


Source :  MNHN,  Paris 
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that  in  a  few  species  it  is  closely  linked  with  day  length.  There  is  also 
verv  little  known  about  the  behaviour  of  bryophytes  growing  in  poo 
S  conditions,  and  one  may  wonder  whether  protection  ™  «- 
extremes  of  temperature  and  humidity  may  not  enable  the  plants  to 
endure  lower  light  intensities  than  would  otherwise  be  possible. 


Morphological  variation 

It  has  previously  been  mentioned  that  the  plants  from  the  interior 
of  the  level  show  no  signs  of  etiolation.  They  do  however  differ  morpho- 
logically  from  those  in  more  open  habitats,  especially  in  leaf  shape 
figs.  6  and  7). 


B 


Plants  from  the  interior  (e.g.  :,5  it  and  Iff  ft)  have 
laminar,  sometimes  rather  apiculate  at  the  apices.  .  iLp  degree  of 
the  entrance  (e.g.  5  fl  to  25  ft,  show  greater  vamtlon  in 
lamina  expansion.  They  Slab  show  marked  cyclic  .  ,  p.  g,. 

width.  Cyclical  variation  op  the  stem  is  also  shown  for  leaflength  P  a 
The  specimen  illustrated  in  Bruch,  Schimper  and  Gumbel  (18 


Source :  MNHN,  Paris 
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probably  comparable  with  these  plants  as  it  shows  clear  growth  mere 
ments  with  leaves  of  different  lengths  g  mcre' 

Mants  of  Eudadmm  from  lime-encrusted  cushions  on  an  open  south 

'r*  n  !  Lr*.  R'S1S-  Ut™  <D  H  D-  no.  5110,  have  very1  narrow 
res,  with  the  lamina  vestigial  or  absent  towards  the  apex  fig.  7  E) 


F 


'aininu  is  fnverse  field  observations  that  the  development  of  the 

•■heir  the  light5  yt„ITiltedr  *  h  lght  lntensity  as  far  as  the  point 

man, on  e„„ fi  1 1°°  iltlie.to.  s“PPorl  Browth.  Such  a  relationship  is 
Penes,  but  has  nil  p"-vs,.ol"S“'»l  compensating  mechanism  in  Angios- 
thal  diireL,  r“,e‘  attention  from  bryologists.  It  seems 

'«)■  low  light  intensl'18'6 -Very  dllrer'nl  morphological  responses  to 
Ranches  in  th„I  ™  i  t  '  "S  many  bryophytes  develop  llagelliforn, 

>  St  Ihe  Sim  desl  h  In  Lare  bmmt  -Mr  absent  in  Euda- 
Mue-grcen  t  described  here.  1  he  innermost  specimens  are  a  deeper 
‘U.  contrasting  with  the  more  yellow-green  of  plant,  from  X 
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Fig.  8. 


Source :  MNHN,  Paris 
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"I”  sit"ati™s-  whilst  the  mean  diameter  of  the  chloroplasts  is  increased 
■  i  lraisi  their  range  is  almost  unchanged).  The  leaves  spread  when 

hinressed’fonm"’  "n,rVnl  **  «"**•  dilIwi"8  the  more  usual 

WWMjgyyUm  leaf  shape  the  variety  angu sUfolium  of  Juraiaka 
',■■■ be  Donudend  .Most  recent  authors  fail  to  mention  this 

B  (1932).  Some  authors 

la  the  great  variation  in  leat  shape  shown  by  Eucludium  verliril- 
1,1  patticular  (shout  (1938).  JumvrzK.Vs  variety  is  distinguished 
,v‘  eoiongst  other  things,  the  upper  leaves  being  linear-lanceolate 
Ill-shaped  with  a  long  excurrent  nerve  and  with  larger  laminal  cells! 


Muse?  eu™ine<1  a  specimen  attributed  to  this  taxon  in  the  British 

<:■  U  1  JSsT  f-yr*  HVarnstorf’  Bryotheca  Emo*  mum*. 

see  ?!  n  ■  ,?  ■“?  f,"d  ">at  11  «*  A-*™*-,  description  verjl 
'"'"i  I  ymeReuis  Th  ““T  s,1§hlly  more  extreme  plant  than  mine 
sms  lamina  width  l, ZT  mcrease  lamina  cell  length  with  decrea- 
l:i"  l  i(lium  verlirill  h  Seen  m  v  9-  1  suspect  that  the  characters  of 
"U'lnental  resnn'  '  7  ‘!"ST  f°'‘Um  Jur'  are  m01'e  than  envi- 

. NIatdata'T  ta  relat'™ly  *■«»•  %ht  intensities,  although  no 

anil  \v  .  ?,ve[1  m  Lhe original  diagnosis,  and  the  label  on  Fi.eischeh 

-MNSrours  specimen  (,  ...  an  feuchten  Italkfelsen  „)  is  little  help. 

Vegetative  reproduction 

""AspwSdesr5tT.,?,U,"b,'L0r  p,a",S  were  exami"ed  I"  situ. 
'■Wm  l,f  abo.rt  a  cither  <*  I*  current  year  or  earlier.  However, 

a . si  short  O  shrunken  brown  archegonia  were  frequently  found 

short  perichaetial  bracts  at  intervals  up  lhe  stems  in  both 


Source :  MNHN,  Paris 


the  5  ft  ami  1.5  ft  specimens.  Eudaiium  is  dioecious  (Grout  1938  etc  ) 
so  the  absence  of  fruit  may  simply  he  due  to  the  absence  of  male  planls 

ln'thc'absm’ce  of  spores  the  plants  must  spread  by  some  vegetative 
means  so  getumae  Jt  searched  for.  and  found  on  the  3Mt  specimens 
Vsexual  reproductive  bodies  are  not  recorded  for  hudadmm  in  the  detail.  .1 
'studies  bv  Cokrens  (1899),  nor  by  such  later  writers  as  Monkemev  a 
(1927)^  Brotherus  (1923).  D,xo»  (1924),  GaoUT  (1938)  or  Nyho.  ,, 

1 19311 1  The  gemmae  are  ovoid  or  obovoid  (see  ilg.  10).  mostly  betwe 
50  u  and  71)  u  in  length,  though  rarely  longer.  Each  consists  of  abn.i 
10-12  cells  which  are  densely  packed  with  chloroplasts  at  maturity  a 1 t 
whose  walls  are  brown.  They  are  attached  to  branches  of  the  rhlzn, 
system  amongst  the  lowermost  green  leaves  and  on  becoromg  detach 
■germinate'  by  sending  out  a  lateral  branch  from  the  basal  ceil  (fig.  19 

d  Gemmae  are  not  unexpected  in  Eudaiium,  as  they  are  already  kn,™ a 
from  several  related  genera  in  the  Pottiaceae.  In  the  subfamdy  Eucladi.a. 
MSnkemeyer  (1927)  refers  to  brown  spindle-shaped  Brutkorper  I 
association  with  the  secondary  protonema  in  Kgramxs.i.  (Hcd 

Schimp..  whilst  in  the  Trichostomoideae  he  mentions  similar  both 
in  Burbnta  spp  and  Upioiontium  fat/Mm  (bm.)  “ 

of  these  the  gemmae  are  illustrated  as  being  almost  identical  1 
to  those  described  in  the  present  paper  for  Eudadmm '  ■ 

1  have  since  found  gemmae  (identical  to  those  described  above)  on 
Eudaiium  growing  Bind  electric  lights  in  a  limestone  show-caw  ' 
Kent's  Cavern,  Torquay,  Devon. 
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Polyploidy  in  some  West  African  species 
of  Riccardia  (Gray) 

by  Geoffrey  K.  Berrie  (1) 


H.  a  T.  which 

„r  the  variability  of  many  of  the  >pm».  W  l)a\om'arism  of 
of  the  tropical  Atncan  speceb  presides  ^  ^  ^  ^  ^ 

TcoCS  may  g?ve  tome  indication  of  the  part  played  by  polyploidy 
and  H-  irosa  (•  •)  j.,,  ....  the  existence  of  puzzling  mixtures 

rintirS^bSeen  «.  *** R.  -£««.  £  «g« 

lion  being  the  absence  of  systems  of  sto  ons  in  e  tl  „„no- 

“hi-  r  srzsss  -r  r/r 

may  result  from  cytological  investigations. 

Material  and  methods 
Since  all  material  used  for 

SSSss^s 

, ,  t  «w  „r  not anv  :  U.uversit?  of  Malawi,  Limbo,  Malawi. 


Source :  MNHN,  Paris 
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cnimgh  to  identify  Uiein.  Smaller  specimens  which  it  was  unwise  to 
;l,i  ide  were  .dent, fled  with  the  aid  of  Jones'  key  (1950)  and  descriptions, 
.iris  of  all  collections  are  preserved  in  the  Bryophyte  Herbarium  in 
he  Department  of  Botany  at  the  University  of  Ibadan  Collection  num 
hers  mentioned  below,  refer  to  these  specimens. 

1 1 1 ii now's  fixative  (1:3)  was  employed  throughout,  and  specimens 
„  transferred  to  70  %  alcohol  after  about  51  hours.  Acetocarmine 
.  flushes  were  made  of  antheridio,  thallus  apices  and  the  contents  of 

'  . “*■  Suitable  preparations  were  made  permanent  by  soaking  off 

.lie  covershps  in  15  %  acetic  acid,  dehydrating  in  two  changes  of  abso- 
iNle  alcohol  and  mounting  in  euparal. 


Observations 

Hiaardia  slephanii ; 

m;s  states  that  R.  slephanii  is  usually  clearly  monoecious 

'’I'  "  ;'PParen||y  d.oecous.  Of  two  large  collections  of  this  species  one 

■  -  IU.,0)  was  monoecious  and  abundantly  fertile,  the  other  (No  1033) 

I'  '  male  branches  only.  Since  the  latter  was  definitely  not  a  depauperate 
'!  ,  ma>’  be  interpreted  as  «,  apparently  dioecious  »,  though  lack 

"  "lale  "i florescences  is  not  conclusive.  Both  collections  came  from 
"mu  wood  in  Lhe  ram  forest  close  to  the  Jamieson  River  at  Sapoba 

die  Western  Region  of  Nigeria,  and  were  identified  bv  Dr.  E.  W.  Jones 
!  cashes  of  anthendia  and  apices  from  the  apparenlfy  dioecious  plants 
' •  :i  ciT°s?me  count  of  10.  The  largesL  chromosome  of  the  comple- 

!  |  1  ,,s  neterochromatrc  for  about  a  quarter  of  its  length  at  one  end, 

;  t,llsriend  ?  usually  associated  with  a  nucleolus  at  interphase  and  pro- 
,  .h!p  chromosome  is  an  «  H-chromosome  »,  following  the  Lermi- 
Ml,  '  '  :VTUNO<1!)  lr1>  and  aPPears  to  correspond  to  the  sex  chromo- 
''lno.nosometaa?1  RlCcardia  SPP’  (Tatuno-  1911).  There  is  no  micro- 

hM  ‘ hulil  from  Lhe  monoecious  collection  are  larger  than  the  last  and 
|  f metlc  complement  of  20  normal  chromosomes  plus  two  very 
lll  ^lonHr?Py,Kn0V|C  [rag,ncnl  chromosomes.  Two  of  the  chromosomes 

■  f  ood  to  Lhe  H-chromosome  of  the  other  collection.  The  fragments 
j  "  heterochrotnatic  parts  of  the  H-chromosomes  are  recognisable 

mferphase  nuclei. 

m’Si  rre  rdc  ll,e,  conte“ts  of  ab“ut  ‘  hu",ired 

“  »»5  bbserved  four  of  them.  Mitotic  counts  in  younger 
**»*.  net  very  satisfactory  because  of  tile  clumping  of  some  of 
Mrlii  .  ,T5'  pr0bably  due  at  le“‘  to  secondary  association. 

8o  „  '  t'gares  consistent  with  chromosome  numbers  of  40,60  and 
I  sum  n,^Cn'  ,  capsules  have  about  40  normal  chromosomes  and 
ll|  'mmiarv  fragment  chromosomes. 
soiih'v  l'||lstemc  of  sporophytes  with  approximately  60  and  80  chromo- 
lii  ..|lri  ,  pectlvel>;  mdicates  that  there  must  have  been  thalli  with  about 
S,|uash,s  m',)TeSrln  ^  P°Pulation-  No  such  thalli  were  discovered  in 
"lisr  e  fn>ni  gametophyte  tissue, 
ami  7b!,Va|'l,"“  ra™sis  are  Complicated  by  strong  secondary  pairing 
mm  all-,1  K  i1'al,0n  “I,  9»adnvi,lcnts.  md  trivalents  with  associated 
■  II  IS  usually  possible  to  recognise  about  20  pairs  of  large 


Source :  MNHN,  Paris 


vEt  toXn?  The  existence  of  multivalent  "'S™ 

2 d  four  chromosomes  is  clear  al  first  anaphase  and  telophase  I  me  , 
an{i  convergent  disjunction  of  trivalents  (Figures  -  A.  •>)  and  quadn 
valents  (Figure  I)  is  observed  in  almost  every  nucleus  at  first  anaphase. 
The  slow  and  irregular  disjunction  of  multivalents  often  leads  to  the 
persistence  of  bridging  series  of  chromosomes  fre 

Figure  5)  In  about  five  percent  of  spore  mother  cells  univalents  an 
leff behind  at  the  equator  and  persist  unchanged  in  the  cytoplasm  throug¬ 
hout  the  second  meiotic  division  (Figure  6). 


3 


% 
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The  lour  fragment  chnmiosonres  always  form  two  bivalents,  of  sh^llf 
difTerent  sixes.  In  about  ten  percent  „I  spore  mother  cells  toe  h  a 
lents  separate  normally  but  in  most  cells  they  log  so  s  rongly  h 
or  both  are  omitted  from  one  of  Ihc  daughter  nuclei  at  lust  teloplu 

"'m'iL' second  division  nl  meiosis  some  nt  Lire  chromosomes  lag.  p«*g 
due  to  the  incomplete  disjunction  ol  members  of  multivalent  ass 
lions  at  first  division.  Fragment  chromosomes  behave  with  » 
regularity  except  where  they  have  been  omitted  from  nuclei  at 

Ofliirstpiu.'o[“>the  observed  irregularities  ol  meiosis  and  the  !»*•»*> 
random  distribution  of  some  of  the  chromosomes,  there  are  ^ 
or  obviously  dead  spores  in  mature  capsules.  1  here  are  Howu  - 
triads  and  monads  in  every  capsule.  Diads  were  not  seen.  Monads 


Source .  MNHN,  Paris 


'•'•f  mmme  eate  a,ul  bl'mtly  f01"'  lol>ed.  Triads  consist  of  two  more 
»»"»»'  spores  attached  to  a  larger  slightly  t, dobed  spore.  Win, 

,  ,  . “f  ™«  «»  larger  members  of  triads  is  a  relic  of  the  tetrahedral 

"lie  at  the  spore  mother  cell  before  meiosis.  These  irregularities  pro- 
1  v  result  from  reconstitution  of  nuclei  after  one  or  both  divisions 
'"p““  hue  to  the  presence  of  lagging  chromosomes.  It  is  probable 
'  tetiaploid  thalli  which  were  evidently  present  in  the  population 
rom  the  germination  of  spores  in  which  such  nuclear  recombi- 
ii  1 1  ion  had  Laken  place. 

Iimijrdia  limbula. 

'i'.m.s  (1956)  States  that  R.  limbula  is  usually  monoecious  but  some- 
"t's  dioecious.  A  sample  collected  at  Sapoba  (No.  10.12)  was  monoe- 
'v  I  here  are  20  chromosomes,  including  two  H-chromosomes,  in 
' ,  ,  anthendia  and  apices.  There  are  no  fragment  chromosomes. 

'  t  w  capsules  present  were  either  premeiotic  or  mature,  so  it  was 
possible  to  study  meiosis.  Spores  from  mature  capsules  include  a 
I' i "portion  of  monads  and  triads. 

Ollier  Species 

longispica,  R.  holstii  and  II.  erosa  are  not  recorded  from  Nigeria 

n|S  ofSP  eoremblin8  R-  lt0,Slii  and  with  a  §ametic  chromosome 
u  of  about  20  was  collected  near  Buea  in  the  Cameroons  Republic, 
is  was  Probably  a  depauperate  colony  of  R.  holstii  (Jones,  in  lilt.). 

Discussion 

i  the  ensuing  discussion  it  is  proposed  to  follow  Lewis  (19(51)  and 
■  "  hryophytes  with  Ihe  basic  chromosome  nomber  in  11, e  gameto- 
I  ■'  and  known  or  assumed  to  have  (he  diploid  number  in  the  sporo- 
I  :,Sr  '■  a"d,  «**>  "*h  »  ™wple  of  tin.  basic  number  in 

. '  o’otophyte  as  .  polyploid  ..  Although  most  observations  on  liver- 

<l'"'"ssi!ns  o°fT,M,^ have  been  made  on  gametophyte  tissues  and 
11  .  I  .  poljploidy  have  usually  been  al  the  gametophyte  level, 
an,!  th'  nhow  expedient  must  be  adopted  for  the  sake  of  clarity 

"tthcr  plaits  d  t0  bn”e  terInmology  in  line  ™th  that  employed  for 

Iinwl^r1"  polyploids  are  recorded  in  the  Hepaticae.  Some  are 

. .  ‘  ,c  .s  T  SPeTS  and  oll,lers  •  of  species  which  also  include 

th .  "O  ohtegones  of  polyploids  may  be  recognised  among 

. poiL.m  ,"lh,ICV'P,a,dra“s  m  dioecious.  In  the  first  category 

"  I  I,:  f:  .,  gfmetophy  te  is  dioecious  and  polyploidy  must  have  arisen 
hm,  folk,  vt ‘“".a  m  S1!  tlle  gpntetophyte  or  by  nuclear  recombina- 

- . .  the  s“ond  thviston  of  meiosis.  The  polyploid  retains 

or  feniSe  ml  «ch  gametophyte  contains  a  multiple  of  the  male 
' i"ii,  "".I*™,  f  .  "  the  »oond  category  the  gametophyte  is  monoe- 

. . .  ,,  I,r/P  °a  y-musl  have  arisen  either  *>y  apospory  or  by  the 

Hie  "*■*  dl,v,sl°”  “f  meiosis,  so  that  the  gametophyte  contains 
and  ' ‘ Lher  ,  ,  S™"raes  together.  Lewis  (19(51)  discusses  this 

aspects  of  polyploidy  and  sexuality  in  hryophytes. 
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i  „r  00,.h  tvni’  nf  nclvoloid  liverwort  are  known  from  natural 

SSS 

lJsItina,  cited  by  Blmmlee,  1949)  and  Rim  canahculata  Hoflm. 

^"polyploid  race  of  Splmemcarpos  ioimellii  Amt  produced  by  apos- 
oorv  ^(Allen  19155)  was  monoecious,  but  had  some  mtersexual  struc- 
tures  in  addition  to  normal  antheridia  and  archegoma.  The  partralh 
intersexua!  nature  of  this  polyploid  probably  results  from  lmba>9“L'- 
due  to  the  coincidence  of  male  and  female  genomes  in  a  species  in  which 
sexual  dimorphism  is  especially  strong  Harrs  (19 12) 
of  bryophytes  in  which  diploids  are  dioecious  and  polyploids  are  mono* 

Cl°PoivDloid  liverworts  often  have  spores  of  normal  appearance  but 
meiosl  and  spore  viability  have  not  been  studied.  The  vrde  ‘distribute on 
of  fprtnin  dinloid  liverworts  which  are  sexually  stenle  over  pare  or  an 
“  ^.Zsbows  that  the  Hepaticae,  with  their  great  potential!  lies 
reproduction,  are  capable  of  cstablis  lag 
themselves  widely  without  forming  viable  spores,  T  h.s  may -he  aecom  p  1  - 
hrd  hv  means  of  gemmae  (e.g.  Lunularm  cruciala  I-  m  hmgianu) 
without  specialised  reproductive  structures  (e.g  7? ima  fluitans  L. ■ 
Lorbeer))!  The  wide  distribution  of  certain  polyploid  spemes,  therefore, 
does  not  preclude  a  considerable  reduction  in  sexual  lertilrty. 

Collections  of  Riimriia  spp.  on  which  the  current  work  is  based  were 
originally  intended  only  to  provide  material  for  chromtriome  count 
and  were  not  as  extensive  as  later  proved  desirable.  Further  mate™ 
was  inaccessible  by  Hie  tune  the  significance  of  observed  meiotrc  iir 
gularities  was  recognised.  Some  discussion  of  tile  status  of  the  populat  ■ 
examiufd  is  possible.  though  the  implications  cannot  necessarily  he 
assumed  to  apply  to  all  other  populations  of  the  same  species. 

The  two  populations  of  If.  rtephan  ii  which  were  studied  include  gamri 
tophytes  ol  Lillee  cylologioal  races.  One  race  is  probably  dioeciou.  ■ 
lias  the  gametic  complement  of  10  chromosomes  characteristic  of  m  s 
members  oT  the  genEs.  In  lire  terminology  adopted  this  is  a  diplod 
species ' ^since  spurophy tes  carried  by  female  11, alii  would  presumaW 
be  diploid  A  second  race  is  monoecious  and  has  a  gametic  compls 
of  20  normal  chromosomes  plus  two  supermimary  fragment  diromosoin  ; 
This  race  is  regarded  as  tetraploid,  with  super,, umaries.  the  rxlsbii 
of  sporophytes  with  approximately  00  and  80  chromosomes  ’ 

points  to  Se  presence  of  a  third  race  of  gametophy  tes  with  about  40  gam"- 
tic  chromosomes.  .  ...  raCt, 

If  the  diploid  is  dioecious,  as  it  appears  to  be, 
must  have  arisen  either  by  apospory  or  by  the  failure  of  the  lust  1 
division  in  an  earlier  generation.  Jones  (1956)  states  that  “rmnoe 
Riccurdiu  spp.  from  tropical  Africa  sometimes  bear  paroecious  i roll ■» 
cences  with  imperfectly  formed  male  cavities.  Such  imperfection 


Source :  MNHN,  Paris 
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P"ral,el  *°  th,e  mtersexual  tendency  in  tetraploid  Sphaercearpa, 
ilnimelhi  produced  by  apospory  (Allen,  1935).  " 

'l™uc  irregularities  in  telraploid  spo'rophytes  are  in  accord  with 
1  .  ' 1  .  1  tlrIf,n'  ,Sl"“  supermmiary  fragment  chromosomes  of 
1  In/ p  7  P’Phahly  originate  by  breakage  of  normal  chromo- 
“■  lur,11S  irregular  meiosis.  it  is  likely  that  this  is  not  a  flrst-gene- 
n  telraploid,  but  that  it  has  grown  from  spores  from  a  previous 
'h  haploid  generation,  llius,  allhough  this  tetraploid  isP  liighly 
*■  s°“le  vlaUe  sP°rf  «“y  *»  produced.  The  instability  is  not 
u  m  the  presence  of  dead  or  empty  spores,  probably  because 

V.  ‘  hm’The'T  af°lWal1  thickeni"Ss  o'  »aeb  spore  are  deter- 
during  the  lobmg  of  the  spore  mother  cell  before  meiosis. 

,1  '"I,!?"? J”;  f  *?*!»«.  ******  “  B»  same  population  as 
‘haploid,  probably  originated  locally  by  the  germination  of  one 
K  huger  spores  from  a  triad  from  the  tetraploid. 

!'*  1  hmba/u  only  a  tetraploid  monoecious  population  was  studied 
III  r  ml'id!.8.  7“  n°'  ob“'vcd.  The  presence  of  Iliads  and  monads  in 
u  es  is  in  accord  with  irregularities  of  meiosis  similar  to  those 

a  I  is  an  autoteteapioM.  P  “  “  theretore  likelX  lhat 

„  ' 'll'. S.?!-01",0! «•  ««**>  which  were  examined 

iiuinr tensile  of  the  monoecious  races  of  these  species  there  are 

l!  I'  -'ifmav  nSh°?i!  "*"•  *°  Mher  sPfck‘s.  ft.  longispim  and 
1  '  hear  the  same  relationship  to  each  other  as  dioecious 

I',  ,  7ZTpTS  **»■*  Sh™  *•  ^spica  is  1“,„“ 

,  '  'hlters  only  in  that  it  is  monoecious  and  larger  (Jones, 
c  latter  ‘“»5‘  he  merely  a  polyploid  race  of  the  former, 
i  'll-  'h'™™-0'  •‘“‘opulyploids  may  be  directly  responsible  for  some 
Uxonomtc  difficulties  mentioned  by  Jones  (1956).  Since  most 
bryophytes  are  larger  than  the  corresponding  diploids  and 
in  ,hi.  jI  h  |‘P T  “U  pattern,  related  species  which  are  distinct 

*  „  ,lv,  T  eV  ”e  10  be  much  less  clearly  distinguishable 

P  Is.  1  he  presence  of  variable  numbers  of  supemumary  fragment 
I  it^V"  further  variation  and  confuse  boundaries 

. .  K  “lso  conceivable  lhal  fertile  allopolyploid  hybrids  are 

■  there  are  no  rigid  physiological  barriers  to  cross  fertilisation. 


Summary 

iSS'S1?’  Pl"?***  spP-  West  Africa  a  probably 

. .  „  rt  ,n  s'e/*mn  (B«ch.)  Jones  has  a  chromosome  comple- 

un.l  ,  ,  ,  -  !“•  “  monoecious  race  of  the  same  species  has  n  _  20  +  2f 

is  hh  ir1’5  T,0t  'Tbfa-  <St)  Jones  has  n  =  20.  Monoecism 
•  lhe  resull  of  polyploidy  in  both  species. 

,in  niuauccious  ft.  Stephana  are  in  accord 
mini, ,,  ,-eil!g  ootopolyploid.  There  is  also  indirect  evidence  that 
1,1  "-se  and  ol  hT.  ir  *  a'' lopoIyploid-  The  presence  of  such  polyploids 

'as . mi™  °™e.r  "o-ardu,  spp.  may  be  responsible  for  much  of  the 

mic  confusion  m  this  genus. 


Source ;  MNHN,  Paris 
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Mosses  and  antibiosis 

•James  A.  Me.  Cleahy  &  David  L.  Walkington  (1)  (2) 


Introduction 

The  testing  of  many  different  taxa  of  plants  for  antibiosis  has  become 
r'.'Temely  popular  in  recent  years.  Nickell  (1959)  lists  174  citations 
-ding  with  antibiotic  reacLion  of  vascular  plants  including  the  Pteri- 
d<  ,  i  bytes.  He  numbers  157  families  which  have  shown  some  definite 
'*>'•  In  addition,  cryptogamic  plants,  particularly  the  algae  and 
■  is,  have  received  some  attention.  Bryophvtes,  however,  have  been 
"  ilv  overlooked.  Madsen  and  Pates  (1952)  indicated  that  certain 
I"  diets  of  Sphagnum  portoricense ,  .S',  strictum,  Conocephalum  conicum 
:i|  (  Dumortiera  hirsula  gave  limited  positive  reactions.  Me  Cleary, 
(19t>0)  reported  on  twelve  additional  species  tested  against  a  spec- 
lnim  of  nine  micro-organisms  with  varying  results. 

T'sses  are  generally  accepted  as  having  few  parasites,  either  plant 
I'1  oimal,  and  the  fact  that  no  special  treatment,  is  necessary  for  her- 
'  "a  maintenance  is  well  known.  A  large  number  of  fungi  are  known 
"  "  >w  in  association  with  mosses,  most  of  them  saprobic,  a  few  sym- 
and  several  pathogenic  (Seymore  1929,  Nicolas  1932). 

"i.i-  (1954)  described  an  ascomycetous  fungus  on  the  capsule  of 
■hr;,"  tarolinianum  Anderson  and  considered  it  to  be  pathogenic. 
C  'iaut  (1959),  in  a  discussion  on  Sphagnum  and  antibiosis,  consi- 
lhe  key  t0  the  antiseptic  properties  of  bogs  to  be  due  to  certain 
"  !s  :  (a)  the  acidity,  and  (b)  anaerobic  conditions.  In  the  same  paper 
•  c  S"mmarizes  the  essential  results  of  several  other  of  his  own  studies 
!"  111  water,  alcoholic,  and  ether  extracts  of  Sphagnum  all  give  frac- 

uons  which  inhibit  the  proliferation  of  Sarcina  Ultra. 

,  "s  l)aPer  g'v'es  the  results  of  a  study  undertaken  to  screen  numerous 
^m  n  against  various  organisms,  to  determine  the  value  of  the  taxon 
^  ! '"ssible  source  of  new  antibiotics,  and  by  chromatographic  analysis 
the  identification  of  the  chemical  groups  responsible  for 
,fte  inhibitory  properties. 

California1'  °f  Botany  and  Asst"  p,of •  of  Biology  at  Orange  State  College,  Fullerton. 

r  s'  p"I’I,0|4ed  by  a  grant  from  the  National  Institute  of  Allergy  and  Infectious  Diseases. 

"  '  1  ’"’hr  Health  Service. 
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Materials  and  Methods. 

Each  specimen  was  macerated  in  a  Waring  Blender  with  96  %  ethanol 
as  an  extracting  agent.  It  was  allowed  to  set  for  a  tame  to  permit  complete 
extraction  after  which  the  alcohol  was  remowed  m  a  Rmco  rotating 
high  vacuum  apparatus.  The  crude  extract  was  then  placed  in  an  eva¬ 
porating  oven  al  -15"C  and  concentrated  to  dryness.  In  order  to  compel t 
different  extracts,  the  samples  were  weighed  and  enough  distilled  water 
was  added  to  each  sample  to  obtain  a  concentration  of  500  milligrams 
per  milliliter.  The  pH  of  the  resulting  liquid  was  then  ascertained  the 
actual  screening  was  accomplished  by  pouring  enough  Oxoid-Seiw- 
tivitv  aoar  into  a  plate  and  allowing  it  to  harden,  after  which  It  mis 
covered  with  more  agar  .  seeded  .  with  a  specific  microorganism.  A  plain  ic 
,  Spvder  which  consists  of  six  connected  wells,  was  placed  on  Hie 
agar  and  each  well  was  Tilled  with  the  material  to  be  tested.  This  allowed 
six  plants  to  be  tested  simultaneously.  The  plate  was  placed  overnight 
in  a  refrigerator  to  permit  diffusion  of  the  moss  extract  after  which  it  was 
removed  to  an  incubator  and  results  read  at  the  end  of  18  to  24  hours. 

Preliminary  tests  were  conducted  against  fourteen  different  bacteria. 
These  were:  Aerobader  aerogenes.  Agrobacterium  tumefaciens,  Altoli- 
qenes  faecalis ,  Bacillus  alvei,  B.  subtilis,  Escherichia  coli,  Gaffkya  trtra- 
qena,  Pasteurella  multocida,  Pseudomonas  fluorescens,  Klebsiella  pnni- 
moniae,  Sarcina  lutea,  Staphylococcus  aureus,  Salmonella  pullorum,  awl 
Streptococcus  faecalis.  Because  of  the  prevalence  of  Staphylococcus  aui ms 
and  its  economic  importance,  seven  different  strains,  all  obtained  no 
different  sources  were  also  used.  Included  in  the  above  list  are  a  w" 
organisms  pathogenic  to  man  and  one,  Agrobacterium  tumefaciens .  to 
plants.  Because  of  a  shortage  of  test  materials,  it  was  decided  to  sm-ei 
most  of  the  mosses  against  only  Gaffkya  letragena  and  Slaphylocou 
aureus.  Gaffkya  was  used  because  previous  experience  had  shown 
to  be  extremely  sensitive  for  these  purposes. 

\n  extract  of  A  trichum  undulatum  (1  gm/ml)  was  chromatographi- 
cally  separated  in  a  solvent  system  of  n-butanol,  acetic  acid  and  water 
((i:1:2  v/v).  The  chromatograms  were  examined  under  ultra-violet  ligni 
and  the  lluorescing  and  absorbing  areas  marked.  The  chromatogi ams 
were  then  marked  off  into  sections  according  to  the  U.V.  light  pal  ern 
and  treated  in  various  ways  in  order  to  categorize  the  different  chemical 
constituents.  ,  , 

Table  1  indicates  the  results  obtained  under  the  testing  progran 
as  outlined  above.  All  numbers  under  the  names  of  the  microorganism' 
represent  diameter  of  the  inhibition  zone  in  millimeters  ;  ±  indicate- 
a  slight  but  positive  reading  while  denotes  no  inhibition. 

Table  II  records  data  obtained  when  five  species  of  mosses  were  tes 
against  the  wide  spectrum  of  microorganisms  listed  previously. 
criteria  were  used  to  determine  which  mosses  to  use  :  (a)  strong  posh' 
results  obtained  earlier,  (b)  abundance  of  test  material.  The  latter  c 
terion  took  preference  since  not  all  collections  were  abundant  en 
to  obtain  sufficient  material.  The  pH  was  not  determined  for  01 
ntralis  or  Orthotrichum  rupestre.  Zones  of  inhibition  were  indicated  •  • 
in  Table  I.  oo  indicates  that  no  test  was  attempted.  . 

Tabic  III  is  a  summary  of  the  chromatogram  sections  and  the  an 
biotic  activity  of  the  eluates. 


SSSapgS.KgKSSE 


MOSSES  AND  ANTIBIOSIS 


311 


Plants  tested  (1) 

1.  Anomodon  sp. 

2.  Antitrichia  curtipendula 

3.  Atrichum  angustatum 

4.  Atrichum  undulatum 

5.  Bryum  argenteum 

6.  Bryum  sandbergii 

7.  Bryum  sp. 

8.  Camptothecium  megaptilion 

9.  Ceratodon  stenocarpus 

10.  Claopodium  crispifolium 

11.  ClUmacium  dendroides 


15!  Didymodon  tophacei 

16.  Eurynchium  oregonum 

17.  Fissidens  grandifrons 

18.  Fontinalis  antipyretica 

19.  Funaria  americana 

20.  Orimmia  apocarpa 
*>'  Grimmia  dupreti 

Grimmia  laevigata 
Hylocomium  proliferum 
Hypnum  circinale 
Mnium  glabrescens 
Mnium  insigne 
Mn  ium  menziesii 
Neckera  douglasii 
X eckeradelphus  menziesii 
Orthotrichum  sp. 
Plagiothecium  u  ndulatum 
Plagiothecium  undulatum 
Polytrichum  commune 
Polytrichum  juniperinum 

35.  Polytrichum  juniperinum 

36.  Polytrichum  juniperinum 

37.  Polytrichum  juniperinum 

38.  Polytrichum  piliferum 

39.  Porotrichum  neckeroides 

40.  Pseudoisothecium  stoloniferum 

41.  Rhacomitrium  canescens 

42.  Rhacomitrium  heterostichum 

43.  Rhytidiadelphus  loreus 

44.  Rhytidiadelphus  loreus 

45.  Rhytidiadelphus  triquelrus 

46.  Rhytidiopsis  robustm 

47.  Rhytidiopsis  robustus 

48.  Scleropodium  obtusifolium 

49.  Sphagnum  cuspidatum 

50.  Sphagnum  girgensohnii 
Sphagnum  mac.rophyllum 

53.  Sphagnum  squarros. 

54.  Tortula  latifolia 


Microorganisms 
GafEkya  Staphy- 
tetragena  lococcus 


s  listed  above  were  obtained  from  the  folio' 
10,  11.  14.  25,  26,  27.  28,  29,  32.  34,  35.  36.  36 
I.  Sharp,  110.  56  ;  Harold  Yalta,  nos.  3,  33,  49,  51 


Source :  MNHN,  Paris 
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Table  II 


Plants  tested  (1)  pH  A  A 


AP  AT  BA 


BS 


GT  KP  PM  PP 


1)  Atrichum 

undulatum 

2)  Dicranum 

scoparium 

3)  Orthotrichum 

rupestre 

4)  Polytrichum 

juniperinun 

5)  Torlula 

ruralis 


4.1 

4.3 


20  15  00  16  -  18  ±  26  13 

_  12  —  13  —  14  - 

-  11  20  - 

_  —  00  -  12  —  12  - 

_  20  30  14  20  —  — 


Plants  tested  (1)  SL  SA  SA 


SA  SA  SA  SP  SP 


1)  Atrichum 

undulatum  18  15 

2)  Dicranum 

scoparium  11  ± 

3)  Orthotrichum 

rupestre 

4)  Polytrichum 

juniperinum  ± 

5)  Tortula 

ruralis  12  — 


If,  12  18  18  14  18  00 

-  ±  11  -  l2  - 

—  —  ±  ±  —  —  — 

_  18  19  12  12  00  00 


(I)  Collectors  :  Faith  Mackaness, 


Relative 
Dry  Weight 

Section  RI  °f  Eluate 

No.  Value  (mgui) 


0  0.00  120 

1  0.01-0.08  210 

2  0.08-0.17  330 


3  0.17-0.26  240 

4  0.26-0.34  220 

5  0.34  0.39  100 

fi  0.39-0.47  130 

7  0.47-0.53  90 

8  0.53-0.58  70 

9  0.58-0.62  60 

10  0.62-1.00  130 

control  (solvent)  6ft 


Chemical 

Groups 

Polyphenols 
Carbohydrates 
Amino  acids 

Organic  acids 
Polyphenols 
Carbohydrates 
Amino  acids 
Polyphenols 

Carbohydrates 

Amino  acids 
Organic  acids 
Polyphenols 
Carbohydrates 
Amino  acids 

Organic  acids 
Polyphenols 
Carbohydrates 
Amino  acids 


pH  of 
Dissolved 
Eluates 
(1  gm/ml) 


Zone  of 
Inhibition 

GT  SA 


12 


±  18 


26 


Source :  MNHN,  Paris 
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Discussion 

The  above  data  presents  information  on  thirty-three  different  genera 
I  fifty  species  of  mosses.  Of  this  number,  eighteen  have  shown  strong 
;;  m  '"'Ms  while  an  additional  seven  were  weakly  positive.  The  maximum 
|n  "  ulK.n  zone  against  Gaffkija  letragena  and  Staphylococcus  aureus 
v  t  \  limited  by  Alrichum  undulatum  in  the  same  series  of  tests  (table  III). 
..  ’!'r  ests  using  ,the  sa™e  species  were  always  positive  but  not  always 
''  'e  same  inagniturie.  Of  the  genera  represented,  Alrichum ,  Dicranum, 
;  PolJJlrichum,  and  Sphagnum  gave  indications  of  being  of  grea- 

ln  interest  for  future  testing.  That  all  of  these  are  acrocarpous  may 
oi  may  not  be  of  significance.  y 

1  he  aci(llt;v  of  the  various  extracts  showed  variations  from  pH  6.4 
‘  ll,rlula,  lal.lJ°[lcl  and  Hypnum  circinale  to  pH  1.5  in  Polytrichum  com- 
ancl  p‘  .  m^phagnum  palusire.  That  the  latter  two  species 
"  1  u‘!y  actl,ve  antibiotically  appears  to  be  coincidental  for  such  spe- 
' "  as  hnnlinaUs  anlipyrelica  (pH  3.9)  and  Sphagnum  squarrosum  (pH  3  7) 
f\c  negative  results  whereas  several  in  the  range  between  pH  four 
l,.ve  were  P°s'tlv;e-.  Although  not  indicated  on  the  chart,  sixteen 
■  a  s  were  divided  into  two  aliquots  and  tested  after  one  aliquot 
" ,  ae'ltra  ’zed  to  a  pH  of  7.0.  There  were  no  significant  differences 
a  antibiosis  obtained.  In  a  paper  dealing  with  certain  vascular 
’ '  "  j unpublished),  the  authors  have  shown  that  the  ability  of  a  plant 

I,  HluCe  a"  antlhl0tfic  effect  is  not  due  to  the  pH  of  the  extract  but 
...  '  concentration  of  non-ionized  organic  acid  molecules.  This  concen- 
‘Hi  was  correlated  with  the  crassulacean  acid  metabolism  (CAM), 
in  inosse  y  P°SSlbIe  that  this  accumulation  of  acid  molecules  may  occur 

1  "4e  II  shows  the  reaction  of  a  wide  spectrum  of  microorganisms 
'  ',rapls  of  various  mosses.  All  but  Aerobacler  aerogenes  and  Esche- 
u'Z  ,!  T',  affeCl?d  by  the  Presence  of  an  extract  of  Alrichum  undu- 
...  ;  ruralls  also  effects  those  organisms  similarly  but  fails 

'Vlpmst  such  bacteria  as  Pasteurella  muHocida  and  others.  Why 
tnb  ,r  ,erences  0CCUr  may  be  answercd,  at  least  in  part,  by  the  concen- 
sev,,..  ,;'  „non-'onized  organic  acids  as  suggested  above,  or  it  may  be  that 
of  sfi  r  substances  are  present  and  1  hat  each  or  a  combination 

Ilf  v,  | ls  airly  specific.  In  fable  III,  eluates  from  sections  at  different 
'"ifll'n! '7/ W6re  rC'n?ved  froni  chromatograms  and  screened  against 
J’1,"  Mr^na  and  Staphylococcus  aureus.  Eluates  from  three  areas 
to  ||  ‘TParently  capable  of  producing  antibiosis  :  the  section  closest 
of  ,,/J  J  nt  application  with  Rf  values  from  0.00  to  0.08  consisting 
t,,  I L  1  "lols:  carbohydrates  and  amino  acids  inhibited  .S’,  aureus 
'inn  [  ?  °  12  !nn!’  ;  tbe  area  "f  Hf  values  from  0.17  to  0.34  consis- 

..‘lllo .  lerent  Polyphenols,  carbohydrates,  and  amino  acids  was  also 
0.5;{  |gainf  the  same  organism  ;  the  third  region  from  Rf  0.34  to 
duced  IU  ■  ■  the  same  three  chemical  groups  plus  organic  acids  pro- 
Ccarlv  in  !;  ,SIS  P,P  to  twenty-six  mm.  against  Gaffkya  telragena.  This 
varied  ;  fP  teS  ,  iat.  UlJS  extraction  carried  different  substances  which 
i{ariis,ns  ,,  eir  ab,lllles  to  produce  antibiosis  against  specific  microor- 
n  a  paper  presented  at  the  second  annual  meeting  of  the  Plant 
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Phenolics  Group  of  North  America  (1)  it  was  reported  that  certain 
pigmented  polyphenolic  substances  extracted  from  hearths  of  vanon, 
tree  SDecies  exhibited  antibiotic  activity.  Hathaway  (IWM)  reviews 
a  number  of  papers  which  indicates  the  effects  of  phenols  on  germination 
and  as  growth  inhibitors  in  antifungal  activity,  and  with  plant  jsis- 
tance  and  immunity.  In  our  study  many  of  the  species  of  mosses  exin 
biting  inhibition  contained  similar  pigmented  substances.  Whether 
the  nob-ionized  organic  acid  concentration  or  the  presence  of  certain 
as  vet  unidentified  chemical  substances  plays  the  more  important  r 
in  protection  of  mosses  is  as  yet  undetermined.  Just  as  te  suManics 
afford  protection  against  plant  parasites,  similar  protection  may  he 
provided1  against  suSh  animals  as  insects,  snails,  etc  since  the ,1'ec 
concerning  these  are  also  sparce.  This  would  seem  to  be  anothei 
worthy  of  investigation. 

Summary 

Thirty-three  different  genera  of  mosses,  including  fifty  species.were 
tested  for  antibiotic  activity  against  Gaffktja  tetragena  and  staPh' 
coccus  aureus  using  the  Oxford  cup  method.  Those  which  gave  piomumg 
results  were  then  screened  against  a  broad  spectrum  of  both  «ram  pM- 
live  and  gram  negative  organisms.  Eighteen  out  of  the  fifty 
showed  stSnginhfbition  m  one  or  both  bacteria  while  an  addu.ond 
seven  were  slightly  positive.  The  most  antibiotically  active  nio-e 
were  found  in  the  genera  Atrichum,  Dicranum,  Mmum,  Polytnc 

aDTwoPJeTonT'for  the  activity  of  these  species  were  suggested^  (1)  an 
accumulation  of  non-ionized  organic  acids  with  Wtle  “rrelatmn 
pH  of  the  extractions  and  (2)  the  presence  of  certain  compounds 
hablv  Dolvphenolics,  which  may  act  similarly  to  those  same  substanc 
reported  from  vascular  plants.  Supporting  data  for  the  latter  ' 

ned  by  testing  paper  chromatogram  eluates  of  Atrichum  undula 
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Einleitung 

in  Jahre  1950  hat  Dr.  M.  Jaggli  sein  Lebenswerk  :  Le  briofite  ticinesi 
■  entlicht,  als  Abschluss  jahrzehntelanger,  bryologischer  Erforschung 
,l‘  .  '  Moosen  besonders  reichen  Tessintaler.  Die  Publikation  dieser 
vi.r.iildhchen  Flora  vermochte  in  der  Folge  die  schweizerischen  Bryologen 
211  'eiteren  Untersuchungen  anzuregen. 

■  lion  kurz  vor  dem  Erscheinen  der  «  briofite  ticinesi  »  entdeckte 
1  M  Huber  lm  Valle  Onsernone  und  Val  di  Vergeletto.  in  den  Jahren 
1  -UoO,  erne  Reihe  bemerkenswerter  Vorkommen  von  Laub-  und 
Funiioosen.  Weitere  schdne  Neufunde  gelangen  ihm  auch  im  Jahre 
,,  ■  himSe  interessante  Stationen  wurden  anlasslich  des  S.  Alpenkurses 
'"  imt.  der  im  Jahre  1951  vom  Geobotanischen  Instilut  Riibel  veran- 
i  l  worden  ist.  1952  hatle  der  Verfasser  Gelegenheit.  mit  den  Herren 
u  '•  Greter,  Dr.  F.  Ochsner  und  Dr.  F.  Widmer  zum  zweiten 
i  n  im  Valle  Morobbia  das  ein  Jahr  friiher  entdeckte  Vorkommen 
;,retiiel,a  chriJ'S0C°™a  aufzusuchen,  wobei  es  sich  erneut  heraus- 
gr-M  III  hat,  wieyiel  Unbekanntes  die  zahllosen  feuchten  Schluchten 
inefenden  Silikatfelsen  der  insubrischen  Schweiz  noch  bergen. 
beniitzte  der  Autor  wahrend  seiner  Feldarbeiten  fur  die  pollena- 
i‘0M,schen  Untersuchungen  zur  Vegetationsgeschichte  der  insubrischen 
;'1'weiz’  v°n  1955-1958,  gerne  die  Gelegenheit,  auf  den  Mooren 
'I,'  lh,rer  Gmgebung  bryologische  Beobachtungen  anzustellen.  vor 
,,  In  fJer  mdtleren  Leventina  und  im  V.  Mesolcina.  Der  auffallende 
1,11111  an  Moosen  veranlasste  die  Schweizerische  Vereinigung  fur 
in  i'i  i  *e  l!nd  Llcheilologie  im  Jahre.  1963  ihr  .!  bryologisches  Lager 
I,  ,  1  pepob  Faido  durchzufiihren,  wobei  unter  der  Leitung  der  Herren 
■/,  j ,  *  ’  HEV’  b)r-  b-  Ochsner  und  dem  Verfasser  abermals  eine  grdssere 
,  V'n  tei1]  2,1  erwartenden,  teils  auch  iiberraschenden  Funden  bei- 
i  U  wurde.  So  schernt  es  heute  gerechtfertigt,  einen  ersten  Nachfrag 
briofite  ticinesi  »  zu  veroflentlichen,  dem  in  zwangloser  Reihe 
I1''1"  weitere  folgen  konnen. 

(Ins  I  !rn  ^  Laubmoosen  und  147  Lebermoosen,  die  M.  Jaggli  fur 
netl  "  '!el  ^ulTuhrt,  konimen  12  weitere  Bryophyten,  die  fur  das  Gebiet 
(i|  '  :  Sphagnum  subfiilvuni,  Sphagnum  baKiemn,  Diiriehum  palli- 

1,Imi'i.„l  A-,,<0d0."  i"ra",s  BreiHelia  ehrysoeoma,  Ylyurella  lenerrima, 

•i  ""-'•nun  laetum,  Hypniun  pralense,  PeUia  Xeesiana,  Lophozia 

1  "  iOvnisebe  Anstalt,  Schflnbrinstr.  fl,  Basel.  Sohwejz. 


Source :  MNHN,  Paris 
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omasa,  dadopodiella  Huitims,  Trlaran™  sttacea  (in  der  Fnndliste  surd 

diese  Arten  mit  einem  *  versehen).  _  ollh<.tr„, 

Unter  diesen  Spezies  befinden  sich  drei  auf  karbonatfreiem  Substi.t 
well  vtrbreilete  Anon,  wie  D, trichum  pallidum.  Plagwlhecmm  mum 
und  Pe/lia  Kecsiana,  die  wakrscheinlich  im  jwn«  Elnz“8»S^>  • '* 
Tessins  reichlich  vorkommen,  bisher  alier  ubersehen  Oder  verkamd 
warden  Sind.  Es  ist  nberhaupt  audallend.  dans  eine  He, he  von  allgemei,, 
haulieen  Arten  in  den  insubrischen  Talern  bisher  nnr  sparlrch  noliert 
worden  sind  z.B.  Thuiiuim  Philiberti,  Cimphyllum  plliferum,  Aurfn,.,- 
Mtuns, rilm.  Ptilium  ericas, reams,  Biccardia  — 

multifida.  Chilosegplms  pallescem.  Das  vorkegende 

dentlieh.  wie  wenig  man  in,  Grande  genommen  uber  das  \erhalLi, 
so  gemeiner  Spezies  in  der  Sudschwerz  nnt  Slckerheit  Weiss. 

Relatin'  gross  ist  der  Zuwaehs  an  Arten  des  boreal-sabalpmen  Flore, r- 
elemeates  mil  Sphagnum  subfulvum.  Sphagnum  haltwum !,  %■  ™ 
prateme.  Lophozia  obtrna,  Cladopadiella  flmians,  relaranea  sctacea.  -  . 
der  I.iste  geht  terner  hervor,  dass  auch  eimge  andere  Spezies  d, is, r 
Gruppe,  besonders  die  Moor-  and  Sumpfpilanzen  :  Sphagnum  f mum. 
DiJLm  Bergen,  Begum  Weigelii,  Callmrgon mermen  "sum,  Calle  d 
trifarium  and  Polglriehum  slridum,  in  den  boheren  Lagen  der  h>g 
thermen  Tessintaier  starker  verbreitet  sind  als  bisher  angenomnun 

”lAeknliehes  scheint  aach  llir  gewisse  arkliseh-alph.e  Alien  zu  gellen. 
wie  Andreaea  nivalis.  And, earn  frigida,  Phdcwtu,  senala  and  Gpmn 
mitrium  earallioidcs.  Bisher  nnr  in  den  Massiven  de.  Gotthards 
A, lain  and  Basodino  angegeben,  stossen  s,e  nundestens  ,m  V‘  " 
none  and  Val  di  Vergeletto  weil  nacb  Siiden  gegen  die  obirita  emsil 
Seen  vor  and  besiedeln  Standorte,  die  teilweise  betrachtlich  unter  der 
Waldgrenze  liegen.  .  .  . 

Unter  dem  ozeanischen  Florenelement  ist  bisher  nur  erne  einzi^e, 
wenn  auch  iiberraschende  Entdeckung  beizufiigen.  Breiddia  gnP*  * 
im  Valle  Morobbia.  H.  Gams  hat  1930  auf  die  eigentumhehe  Kongrucnz 
des  zentralschweizerischen  Disjunktareals  m.t  den  NunatakgebKt 
in  der  Vierwaldstatterseegegend  hmgewiesen  und  daraus  8“$#^  ’ 
dass  das  Alter  dieser  Siedlungen  bis  ins  letzte  Interglazialzuruck  . 
Diese  Annahme  kann  sieher  fur  das  Vorkommen  im  Vahe  MoroMi 
nicht  zutreffen,  wo  die  Wurmvergletscherung  bis  gegen  die  Oipfelrc^ 
des  Monte  Camoghe  hinaufreichte.  Die  Einwanderung  ins  \  alle  . 
erscheint  deshalb  eindeutig  postglazial.  :,che 

Wie  M.  Jaggli  1950  und  F.  Ochsner  1955  betonen,  ist  das  ozean^e 
Element  in  den  sich  nach  Siiden  offnenden,  hygrothermen  l«s.nt,,K 
(lurch  eine  grossere  Zahl  meridional-allantischer  Arten  vertret '  hic_ 
in  der  Nordschweiz  fehlen.  Andererseits  fallt  auf,  wie  sparbch  ver- ■ 
dene  boreal  oder  boreomeridional  -  ozeamsche  Arten  in  den  • 
talern  bisher  beobachtet  worden  sind,  vor  allem  auch  solche,  die :  b 
in  den  Eeuchtgebieten  der  nordalpinen  Flyschzone  und  des  ‘ 
Mittellandes  ein  deutliches  Massenzentrum  aufweisen  :  z.B.  u 
dontium  denudalum ,  Isolhecium  myosuroides,  Hookeria  lucens,  r  ■' 
thecium  undidatum,  Rhytidiadelphus  loreus,  Bazzama  tnlobata.  m  _„en 
der  Neufunde  zeigt  jedoch,  dass  diese  Gruppe  m  den  sudlichen  .  P 
talern,  bis  in  die  montan-subalpine  Stufe  hinauf,  mengenmassig 


Source :  MNHN,  Paris 
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1 r7irania  Sch“*  >tuch  seltener 

iduWhen  PI  n  Ze,t  Mfenuber  den  meridionalen  Zugen  der 

er  cSSakta T7  <  ’  nT",  “*"r  >»reon,erkli„nal-subatIan- 
1  (.n.irakier  als  wesentlieh  erkannt  worden  ist  tvol  v  u  n  y 

. ■ ,  m  scheinen  die  zahlreichen.  friiher  unbekanriten  Slationen 

■ ,  ;,ben  *■«'"  -w™  m*  i»  t™****,,  S'STf  Ser 

u  htong  zu  weisen,  besonders  wenn  man  bedenkt,  dass  ,lie  Mehrzahl 
du'  mendionai-aUantiaehen  Spezies  in  Insubrien  auf  wenta  FnnSrte 

ISZST  S,<"k'"  in  Vmi!eha^  d"'  -b-ritaiSlen  set 


lafSTE  DER  NeUFUN 


S  I’ll  A.GNALKS 

Sphagnum  rubellum  Wils. 

Scheint  in  den  insiibrischen  AlpenHlera  sehr  selten  zu  sein  ■ 
?,?' p,”u.r  zwe‘  v0,<  Mari  aus  dem  Val  Bedretto  nnd 

val  Blemo,  ohne  niihere  Bezeichnung  (.1  s  66) 

(““ist")  ‘  M°°r  V°"  SU°Ma  *“L  S“  Bernardino,  1680  m 

Sphagnum  fuscum  (Schimp.)  Klinggr. 

Mit  Sicherheit  lusher  nur  in,  Moor  von  Suossa  siidl.  San  Bern 
nardino  fesLgestellt  (J.  S.  67). 

V™T?o°nV;BpriM  bei  Dalpe-  1235  (Zr.  1955.  1956,  1958, 

s,  BVLfmr  '•  Grii,b,“' 1450  m  (zr- '«■ 

Sphagnum  snbfulvum  Sjors. 

\>u  filr  das  Gehiel. 

V.  Mesolcina  :  San  Bernard, no  (M.  Jaggli  1920,  Bryotheca  tici- 
nensis  sub  Sphagnum  hues  var.  mblms  in  Herbarium  Botaniska 
I  ladgarden,  Goteborg  =  S.  subfuluum  det.  Sjors). 

Sphugnum  tenellum  Pers.  (S.  molluscum  Bruch) 

Mit  Sicherheit  bishcr  nur  im  Gebiet  der  Adula,  bei  1970  ra 
s!~  (J'-  S'  6/>-  Scheint  jedoch  ziemlich  verbreitet  zu 
sem>  stellenweise  erne  der  hauligsten  Arten. 

'•ago  Maggiore:  Maia  zwischen  I.osone  und  Arcegno  (Zr  1956) 

stRTla:,Strinar.tei  Dalpe-  1235  »  (Zr.  1955.  1956,' 
J'-o  ,,-'BL  965) :  I-oppe  nordwesti.  Gribbio.  mebrfaeh 

lo0-14,0  m  (it.  1956,  1958,  SVBL  1963).  V.  Mesolcina  :  Pian 

SifT0?  T’  <Zr'  1 956-1 958)  •  Moor  von  Suossa 

sudl.  San  Bernardino  (Zr.  1951,  1953,  1957). 

Sphagnum  cuspidatum  Ehrh.  em.  Warnst. 

Scheint  in  den  insubrischen  Alpentalern  sehr  selten  zu  sein  ■ 
lusher  nur  eme  Angabe  von  Astano  (J.  S.  68) 

1963)entina:  Bedr'na  bd  Dalpe  ob  Faido-  1285  m  (Zr.  SVBL 

"<l,!<:'h^°lae  ier  Fundliste  nach  M-  le  briofite  tici,„.si  XomnMalur 

•  Memo  Kryptogamenflom.  Moos-  und  Farnpflanzen.  i.  Aufl.  Stuttgart  l!is7. 


Source :  MNHN,  Paris 
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Sphagnum  r«nmun  ^cbat  Alpentalern  nor  yon  wenigen  Fan- 
uiese  jc|*  W1e  uberall  mindestens 

|f£  S5£S^'s^>  der  Molten  Spezies. 

v.'v^eV  T  aa*  7iSL 

IC-  5  “ “L^nhaft  (Zr.  1955.  1956,  1958,  SVBL 
%»' Foppe  aordwestl.  Gribbio,  mehrlach,  1450-1470  m 
Zr  1956  ™  958,  SVBL  1963).  V.  Lncomagno :  Plan  Segno 

sLtl Acqanciw.,  1615  »  (Zr.  1WL  * 

di  Signano  ob  Grono,  1540  m,  massenbaft  (Zr.  1955.  19o8,. 
*Sphagnum  balticum  Kuss. 

V^Mesoicina”:  Moor'von  Suossa  siidb  San  Bernardino,  1680  m 
(Zr.  1951,  1953). 

Sphagnum  Fondo,4en  angegeben  ,1.  S,  68). 

V  Onsernone  :  Pianaccio,  ca.  1500  m  :  Bagni  di  Cravegfg  (benl * 
nil  1918)  V  Vergeletto  :  Alpe  Porcarescio,  17o0  m  (lib.  1  •  >■ 

V.1  Leventina  :  bIco  Grande  D*e  nnd  Gnbbro, 

mebrfach.  1300-1400  m  (Zr.  1955,  1958,  SVBL  1963). 

Spbaj/rmm  (.^‘"uniget"  Fundorten  angegeben  (J.  S.  68). 

v3^Sn,riW-(^-s«: 

SPX7JS*t™ d^naubriscben  Taler  selten. 

Lago  Ma^re  :  Zwiachen  Artore  und  Rovino  weatl.  Loaone, 

ca.  500  m  (Hb.  1950). 

^dV“S?n™atfone„  bn  Sottoceneri,  bei  San  Bernardino 
and  to  Val  Piora  (J.  S.  71)  kommen  die  folgenden,  no  die 
Art  stellenweise  domiruert.  id 

^ 1 — sr  - 

Dalpe.  1235  m  (Zr.  1955,  19o6,  19o8,  SVBL  lJb3). 
SpftTarS“  r-H.  Huber  —bar  %"**■»* 

ie'SsSn ££  i  - 

Art  unkorrekt. 

V.  Vergeletto  :  Alpe  Porcarescio,  16/0  m  (Hb.  19o3). 
Andreaeales 

An*SermnnriSvo“°tnigen  Fnndorten  in  den  oberen  Teilcn  der 
insubriachen  Taler  angegeben  (J.  S.  73).  onaOBi 

V  Vergeletto  :  Seinpada,  1770  m  ,  Formale  di  Porca e 2 «  ,, 
zwischen  Alpe  Medaro  und  Alpe  Arena,  ca.  1080  m  ,  Ca  g 
Nordseite,  2020  m  (alles  Hb.  19o3). 


Source .  MNHN,  Paris 
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Andreaea  frigida  Hiiben. 

Ebenfalls  nur  von  wenigen  Fundorten  in  den  oberen  Teilen 
dei  insubrischen  laler  angegeben  (J.  S.  71). 

Vm55hS°  :  F?‘’!!ale  ?ie  Porcare5d»-  1800  m,  2020 m  ,  Cavegna, 
carmO  naVb  1948?'  '953) ;  PiZZ°  de‘  Gal'°-  Westh“8. 


*Ditrichum  pallidum  (Schreb.)  Hampe. 

Neu  fiir  das  Gebiet. 

V.  Onsernone  :  Berzona,  ca.  800  m  (Hb.  1948). 

Diobebn  squarrosum  (Starke)  Hampe  (Dicranella  squarrosa  Schimp  ) 
Bisher  nur  von  wenigen  Fundorten  angegeben  (J.  s.  St).  Die 
Art  1st  wahrscheinlich  in  den  insubrischen  Alpentalern  viel 
allgememer  verbreitet. 

V  Chironico :  Unterhalb  Gala,  1180  m  (Zr.  1958).  V.  Leventina  : 
SVBL  i%3)6  ZW1SChen  Dalpe  und  Gribbi,)-  >250  m  (Zr.  1958, 

Durand  la  subulata  (Iledw.)  Schimp.  (D.  secunda  [Sw.  I  Lindb.). 
Bisher  nur  von  wenigen  Fundstellen  zwischen  1600  und  2400  iii 
angegeben  (J.  S.  82). 

V'w*:Sm“' zwischen  Ualpe  ™d  “W*  "• 

MM  (Brid.)  Br.  ear.  (R.  crispata  [Dicks.  ]  Kindb.). 
Jilt  Slcherheit  blsher  nur  bei  Lugano,  Locarno  und  am  Monte 
(.amoghc  festgestelll  (J.  S.  83). 

V'nmentina:i?T°.v.rande  zwischen  Dalpe  und  Gribbio,  ca. 
1400  m,  reichlich  (SVBL  1963). 

' mphidium  lapponicum  (Hedw.)  Schimp. 

awbend““sche>1  A1P“tSlem  ””  von  drci  F"“d<>rten 

V'(F.o.e svbl  ™“  Faiti0  nach  Dalpe’  ca- 1050  m 

l>i<  hodontium  flavescens  (Dicks.)  Lindb.  (D.  pellucidum  (L.J  Schimp. 
•SSP.  flavescens  [Dicks.]  Giacomini).  J 

Bisher  nur  von  Sessa  im  Sottoceneri  angegeben  (J.  S.  85). 
SVbTioS)  PlUm°gna'Falle  gegen«ber  Faido,  ca.  750  m  (Zr. 

‘"  "mum  fuscescens  Turn.  ssp.  congeslum  (Brid.)  Giacomini. 
(JSei87)Ur  V°m  Lag°  R't0m  Und  San  Bemardino  angegeben 

V  ( FeoenSVBL°i963)lpe’  ”ahe  dem  Wegi  inS  V'  Pium°gna>  1260  m 

0Hedw'rUm  Mellare  (HCdW')  L°eSke  (Dicranum  1,aSellare 

Bisher  nur  von  wenigen  Fundorten  angegeben  (J.  S  88) 
.Leventma:  Zwischen  Bedohna  und  Pian  Trombetta  nordwestl. 
Gribbio,  1440  m  (Zr.  SVBL  1963). 
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TmSm.  insubrischen  Mpe.tal.rn  noch  nichl 

festgestellt :  nur  cine  ungenaue  Angabe  Mari  < 

Bedretto  (-1.  S.  88).  ...  ...  iq^q  cvrt  ior^i- 

1963). 


denudation  (Brid.)  Flagen. 

l  % 

bin'-  ^  “^Mehr^'h 

10  1952V  Boseo-Grande  »Hn  Dalpe  und  Grabble i,  121.0- 
1 100  m  (Zr  1955,  SVBL  198:1).  V.  Mesolcina  :  Plan  dl  Srgnano 
ub  Grono,  1480-1550  in  (Zr.  1956,  1958). 

£“S;  S°tf  """^-nndOcder  Weis.  foigenne 
Bemerkung  mil  :  .  Wild  meist  als  var.  Oder  ssp.  von  £.  do 
jliedw.)  limn,  aulgefasst,  obu-ohl  sie  durch  mehrere  gate 
Merkmalc  von  dieser  unterscliicden  1st,  von  denen  das  Pel 
des  Peristoms  und  der  ilache  Blattrand  schon  mil  guter  Lupe 

vVeSS^avegna,  1970  Corlonga,  MM> 

V'2100  m  (beiiles  lib.  195:11.  V.  Balance  :  Calico.  1400  m  ( !»■ 
1015)  V  Bedretto  :  Allanca  bei  Airolo.  1500  m  (.1.  Weber  188  . 
Bryotheca  lielvetica  104.0.1 1  sub  E.  apophymta Noes  et  Hornsch. 
—  E.  microstoma  det.  lib.). 

an/Megm  cylindrical,  (Bruch)  Lindb.  (Tortella  cytoirica  Loeske). 
Richer  nur  von  wenigen  Fundstellen  angegeben  (.1.  S 

gegenuber  Vellano,  am  Weg  nach  Monti  di  Stagno,  ca.  o0(K 
(F.O.,  P.G.,  F.W.,  Zr.  1952). 

Gcheebiti  yiqantea  (Funck)  Bonlay  {Barbala  gigantea  Fn“k)’ 
Bi.her  nur  aus  deni  Sottocenen  angegeben  (J.  S.  10.1. 

V.  Leventina  :  Piumogna-Falle  gegeniiber  Faldo  (F.O..  P.  - 
F.W.,  Zr.  1952). 

njirr  l;";  bi5  *»  ...  *»• 

V .^Leventina  1  Ob  Dalpe,  ca.  1240  m  (F.O.  SVBL  1963). 
Syntrichia  mmqica  Web.  f.  (S.  ranSi  |L.l  Bnd.  var.  non  I 

M  Bi°sh™im  Gebiet  nur  aus  der  alpinen  State  angegeben  (J-  SB^]' 
V.  Leventina  :  Ob  Dalpe,  an  Felsen,  ca.  1240  m  (F.  O.  SVB 


Cinclidotus  fonlinaloides  (Iledw.)  P.B. 

Bi^ier  nur  von  wenigen  Fundorten  im  Sottoceneri  angegeben 

V-  Leventina  :  Piumogna-Falle  gegeniiber  Faido,  ca.  750  m  (Zr. 


Cinclidotus  aquaticus  (Jacq.)  Br.  eur. 

Nnr  1858  von  Franzoni  bei  Mendrisio  bcobachtet  (J.  S.  118) 
Sottoceneri  :  In  der  Mara  oestl.  Arogno  (Zr.,  F.O.,  P.G..  F.W.  1952).* 


‘Dryplodon  alralus  (Mielich.)  Limpr. 

Neu  fur  das:  Gebiet. 

\.  1. event ina  :  Piotlinoschlucht  zwischen 
P.G.,  F.W.,  Zr.  1952). 


Faido  unci  Bodi  (F.O., 


Grimmia  alpestris  Limpr. 

Bisher  nur  von  1000  m  an  aufwarts  angegeben  (J.  S.  125) 
W  Leventina:  Ob  Dalpe,  1250-1300  m  (F.O.  SVBL  1963).  ” 
Muicornitrium  fusciculurc  (Schrad.)  Brid. 

Wurde  bisher  in  den  insubrischen  Alpentalern  nur  sparlich 
lesgestellt  (J.  S.  130).  * 

V  Vergeletto  :  Alpe  Medaro,  1760-1800  m;  zwischen  Lago  Salei 
Hi'  jgrg0  ^*sen’  ^50  m  ;  Passa  Porcarescio,  ca.  2050  m  (alles 


Itluuomitrium  lanuginosum  (Ehrh.)  Brid. 

Wurde  bisher  in  den  insubrischen  Alpentalern  ebenfalls  nur 
sparlich  festgestellt  (J.  S.  132). 

N  '  Vcrgeletto  :  Poncione  del  Rosso.  1950  m  (Hb.  1953).  V.  Leven- 
Ima  :  Ob  Dalpe.  1210  m  (F.O.  SVBL  1963)  :  Nei  Pini  auf  Alpe 
di  Chiera,  ca.  2000  m  (Zr.  1961). 

Tuyloria  lenuis  (Dicks.)  Schimp. 

Bisher  nur  vom  GoUhard,  der  Adula  und  von  San  Bernardino 
angegeben  (J.  S.  131). 

W  Vergeletto  :  Alpe  Pian  Beccaro.  1760  m,  1800  m  (Hb.  1953). 
Splachnum  ovatum  Dicks.  (S.  pedunculatum  (Huds.  ]  Lindb.). 

■  isher  nur  von  der  Basodino,  vom  Gotthard  und  vom  Lago 
Hi  tom  angegeben  (J.  S.  135). 

W  Vergeletto  :  Alpe  Pian  Beccaro,  1800  m  (Hb.  1953). 

^'Iiistiisteya  pennata  (Hedw.)  Hook,  et  Tayl.  (Sch.  osmundacea 
I  l  ocks.  ]  W  eb.  et  Mohr). 

Bisher  in  den  insubrischen  Talern  nur  an  wenigen  Fundorten 
und  unter  1000  m  beobaclitet  (J.  S.  135). 

'  •  “merl>°ne  :  Ponte  Nevera.  600  m  (M.  u.  H.  Geighh-Hubeii, 

;  ' .  1915  :  H1'-  1917  ;  H.  Albecmt  in  Bet.  Schweiz.  Bot.  (ies. 

,  •  W-  ''Jnl.  V.  Vergeletto:  Scheggione,  1610  m;  Alpe  Pian 
leccaro,  1790  m  (bekles  Hb.  195:1):  V.  I.eventina  :  Bei  Dalpe 
Va|la5cia,  ca.  1210  m  (Zr..  H.  Albrecht  1956):  unter 
olpiano  oestl.  der  Piumogna,  ca.  1360  m  (Zr.  1950). 


Source :  MNHN,  Paris 
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"r"'Biste  nuj'vonrvS  Fmrforlefau'lr  alpirnn  Strife  angegeben 

1963). 

Milium  iindulatum  (L.)  Hedw.  .  ,  t  c  i  iq\ 

'  vSfdSfHt  sS  ob  Faldo;  Bedrina  M 
Dalpe  (beides  F.O.  SVBL  1963). 

MmB*rrdem  V.  Onsernonenicht  angegeben  (d.  S.  MO, 

V.  Onsemone ;  Ponte  Nevera  (Hb.  WS9! 

b£?  in  din  “subrisehen  Alpentdlern  nar  spa,» 
festgestellt  (.1.  S.  151).  Scheint  mindestens  im  V.  Leventma 
sehr  verbreitet  zu  sein.  p  w 

San  Bernardino,  bis  liber  2000  nr  (Zr.  1953). 
^^“n'S^^seKen 

wrmerirt*tanf^rehteii^lelslg«i  Steller^sondern'aueh  auf  nacklem 
ToTamRande  von  Graben.  Qnellbachen  odor  Sumpfen 

V'(SVBL ' 1963).  vX  CoSa1:  ZrviSen  San  BeWardino  uni 
Lago  d-Ossa!  1670  m,  oestl.  und  rvestl.  dor  Strasse  (Zr.  M- 

^fd^sS^^ninsubriseb™  Alpentdlern  ebenfalis  * 
von  wenigen  Fundorten  angegeben  (J.  S.  loo). 

V.  Leventina  ;  Ob  Dalpe  (F.O.  SVBL  1963). 

PhiimmUs  serialu  (Mitt.)  Lmdb.  d,  inl  s(idli»” 

Nach  .1.  S.  158  liegt  d.e  tiefste  1 FundsteUe  dreser  m  s 
Tessin  noclr  uicbt  beobachteten  Art  in  loOO  m  bei  Motto 

am  Gotthard.  Pnmarescio  2050  "> 

V  Ver-elello  :  Corlonga,  1900  m  ;  bornale  di  1  o‘ca,esci°, 

(beides  111).  1953).  V.  Leventina:  1-oppe  nordwestl. 

1450  in  (SVBL  1963). 

C”"trrn^ 

V.'vergeletto  :  Alpe  Porcarescio,  2025  in  (Hb.  1953). 


Source :  MNHN,  Paris 
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*Breutelia  chrysocoma  (Dicks.)  Lindb. 

\eu  fur  das  Gebiel. 

V  Alorobbia  :  Gegenuber  Vdlano.  unter  Monti  die  Stagno,  mehr- 
lacli,  •)00-520  in  (F.W.  8.  Alpenkurs,  Geob.  Inst.  Riibel  1951  ■ 
Zr.,  F.O.,  P.G.,  F.W.  1952). 

Orthotrichum  cupulaium  Hoffm. 

Bisher  aus  der  Leventina  nicht  angegeben  (J.  S.  163) 
v-  Geventina  :  Ob  Dalpe  (F.O.  SVBL  1963). 

Orthotrichuim  alpesire  Homsch. 

Wurde  bisher  in  den  insnbrischen  Alpentalern  nur  bei  Faido- 
Piumogna  festgestellt  (J.  S.  164). 

'''mm®''  Scheggi0ne'  1590  m'  auf  Acer  P’mdoplatanm 
\  cclcera  Besseri  (Lob.)  Jur. 

W  nrde  bisher  im  Nordtessin  nnr  sparlich  festgestellt  (J  S  176) 
Leventina :  Ob  Dalpe  (F.O.  SVBL  1963). 

Thanmium  alopecurum  (L.)  Br.  eur. 

Vuirde  bisher  in  den  insubrischen  Alpentalern  nur  an  drei 
Fundorten  festgestellt  (J.  S.  176). 

\.  Leventina  :  Bedrina  bei  Dalpe,  ca.  1230  m  (F.O.  SVBL  1963). 
hsothec.ium  myosuroides  (L.)  Brid. 

Wurde  bisher  in  den  insubrischen  Alpentalern  nur  am  Monte 
Bre  festgestellt  (J.  S.  177).  Die  subatlantische  Art  scheint 
jedoch  wie  in  den  Feuchtgebieten  nordlich  der  Alpen  verbreitet 
zu  sein. 

N  •  Verzasca  :  Siidl.  Selvatica,  nahe  der  Strasse  von  Gordola  nach 
V  lgorno,  ca.  100  m  (F.O.,  P.G.,  F.W.,  Zr.  1952).  V.  Morobbia  : 
Gegenuber  Vellano.  unter  Monti  di  Stagno,  massenhaft  (F.O., 
l‘.G  F.W.,  Zr.  1952).  V.  Leventina:  Piumogna-Falle  gegen- 
"  H  r  r'aido  (G-D..  P.G.,  F.W.,  Zr.  1952,  SVBL  1963)  ;  Piana 
SeIva  unterhalb  Dalpe  (F.O.  SVBL  1963). 

'I"steurhynchium  striatulum  (Spruce)  Fleischer  ( Isothecium  files- 
<ens  |Brid.  ]  Moenkem.). 

Bisher  nur  vom  Sottoceneri  angegeben  (J.  S.  177). 

^  F  0S)°1Cina  '  M°nti  d‘  G°  °b  Rovcredo-  1120  m  (F.  Klotzli  der. 
Itookeria  lucens  (L.)  Sm. 

)) urde  l,isher  i»  den  insubrischen  Alpentalern  nur  an  wenigen 
Hindorten  festgestellt  (J.  S.  179).  Die  subatlantische  Art  scheint 
jedoch  wie  in  den  Feuchtgebieten  nordlich  der  Alpen  verbreitet 
zu  sein. 

''  •  Verzasca  :  Siidl.  Selvatica,  nahe  der  Strasse  von  Gordola  nach 
V 'gorno,  ca.  400  m  (F.O.,  P.G.,  F.W.,  Zr.  1952)  ;  V.  Leventina  : 
l  iiiinogna-Falle  gegenuber  Faido,  massenhaft,  ca.  760  m  (Br. 
SVBL  1963). 

'/ yurella  tenerrima  (Brid.)  Lindb. 

Veu  fur  das  Gebiel. 

x  •  Mcsolcina  :  Bocca  di  Rogna  of  Alpe  Arbeola,  ca.  2500  m,  Si- 
‘  elsgesimse  im  Androsacetum  Vandellii  (Zr.  1951  rev.  F.O.). 


Fabronia  actable  pharis  (Schleich.)  Schwaegr. 

Ser  a  us  dem  V.  Onsernone  nieht  angegeben  (J.  S.  180). 

V.  Onsernone  :  Berzona  (Hb.  1918). 

Pieudoleskea  radicosa  (Mitt.)  Kindb.  et  Mac. 

Bislier  nur  von  wenigen  Fundorten  angegeben  (J.  S.  18.)). 

V  Levitina  :  Ob  Dalpe  ca.  1280  m  (F.O.  SVBL  1960). 

n"‘ S,SS'biSPm,r  am  Monte  Generoso,  bei  Lugano  u„d 
Faldo  festgestellt  (J.  S.  190).  Wabrschembch  wie  andarwarts 

v'cnseTnone:  Ponte  Oscuro,  720  m;  Berzona.  8,0  m  (bei,l,5 
lib  1917-1918).  V.  Levenlina  :  Ob  Dalpe,  am  Weg  ms 
Piumogna  (F.O.  SVBL  I960). 

Husmmllyitegium  tmax  (Hedw.)  Jennings  (H.  imguum  [Wils.] 

Bisher ’nur  von  wenigen  Fundorten  angegeben  (J.  S.  194). 

V  Levenlina:  Unterhalb  Dalpe  an  der  Piumogna  (F.O.  S\BL 
1968). 

Cattiergon  sarmenlosum  (Wahlenb.)  Kindb.  jgen 

Wurde  bisher  in  den  insubnschen  Alpentalern  nui  an  *eni„en 
Fundorten  festgestellt  (J.  S.  199).  .  ,, 

V  Onsernone  -  La  Segna.  1170  in  (Hb.  1918).  V.  \  ergek 
Ain”  ™  Beccaro,  1810  m  (Hb.  195)1, .  V.  Levenlina  :  Foppe 
nordwestl.  (iribbio.  1  150  n,  (Zr.  1 956  SVBL  1963 ),  V.  L»™ 
gno:  Pian  Segno  siidostl.  Acquacalda,  1670  m  (Zr.  lJb.5). 

^“Slmnllpentdlern  ebenialls  .at 
an  wenigen  Fundorten  festgestellt  (J.  S.  199). 

V  Bavona  :  Alpe  Robiei,  1880  m  (HI).  1945  ;  Zr  J  95^nV.  Levea- 
tina  :  Foppe  nordwestl.  (iribbio,  1460  m  (Zr.  1956,  SVBL  196.1). 

“'SSSSS—  nur  ~  Orei  Fundorte. 

V.TrSa'f  Foppf— .  Gribbio.  1440  m  (Zr.  1« 
SVBL  1963). 

Drepanocladus  ftuitans  (L.)  Warnst.  bci  $an 

Wurde  bisher  in  den  insubnschen  Alpentalern  nur 
Bernardino  festgestellt  (  J.  S.  200).  ,  ,70  ro 

V  Leventina  :  Kleines  Moor  nordl.  Seghm  bei  Gribbio,  1 
‘(Zr.  SVBL  1963). 

Tomenthypnum  nitens  (Schreb.)  Loeske  (Camptothecium  trichoi 
Bisher  liur °vom  Val  Bedretto  und  Val  Piora  angegeben  (J-  S' 

V  Leventina  :  Foppe  nordwestl.  Gribbio,  1450  m  (Zr.  1956. 
SVBL  1963). 


1NSUI 


fSCHEN  MOOSFLORA.  I 


Cirriphyllum  piliferum  (Schreb.)  Grout. 

Wurde  hisher  in  den  insubrischen  Alpentalern  nur  sparlich 
festgestellt  (.1.  S.  209).  Scheint  jedoch  wie  anderwarts  allgc- 
mein  verbreitet  zu  sein. 

V.  Onsernone  :  Pianaccio,  ca.  1500  in  (Hb.  1918).  V.  Chironico  : 
Ober  1100  m,  mehrfach  (Zr.  1958).  V.  Leventina  :  Prato  (Zr. 
1958);  Faido ;  Bosco  Grande  zwischen  Dalpe  und  Gribbio, 
bis  ttber  1300  m  (beides  SVBL  1963).  V.  Calanca  :  Ob  Buseno 
( Kuoch  in  lit.  det.  F.O.).  \  .  Mesolcina  :  V.  della  Forcola  gegen- 
uber  Soazza,  hinter  Alpe  di  Crastera,  ca.  1110  m  (Kuoch  in 
lit.  det.  F.O.). 


Eurhynchium  striatum  (Schreb.)  Schimp.  s.l. 

Bisher  aus  der  Leventina  nicht  angegeben  (J.  S.  210).  Zu  dem 
hier  aufgefiihrten  Yorkommen  ist  zu  bemerken,  dass  es  sich 
bei  dem  vom  Autor  gesammelten  Material  eindeutig  um  Eurhyn- 
r Ilium  Zetterstedlii  Stormer  hande.lt.  Auf  die  beiden  Sippen 
E.  striatum  s.str.  und  E.  Zetterstedlii  Stormer  ist  in  der  ganzen 
Schweiz  zu  achten  (vgl.  auch  M.  Bizot,  R.  Gaume  el  A.Lach- 
mann,  Rev.  Bryol.  et  Lichenol.  t.  XXX,  1-2,  1961). 

V.  Leventina  :  Bosco  Grande  zwischen  Dalpe  und  Gribbio,  mehr¬ 
fach  (SVBL  1963). 

Taxiphyllum  depressum  (Bruch)  Reimers  ( Plagiothecium  depressum 

Bisher  nur  aus  dem  Sottoceneri  angegeben  (J.  S.  217). 

I.ago  Maggiore  :  Frege  ob  Vira,  1190  m  (F.  Klotzli  det.  F.O.). 
V.  Leventina  :  Am  F"ussweg  von  Faido  nach  Dalpe  :  Bosco 
Grande  zwischen  Dalpe  und  Gribbio,  bis  gegen  1400  m  (beides 
SVBL  1963). 


Isopterygium  elegans  (Hook.)  Lindb. 

Wurde  bisher  in  den  insubrischen  Alpentalern  nur  an  vier 
Fundorten  festgestellt  (J.  S.  218).  Die  subatlantische  Art  scheint 
jedoch  ziemlich  verbreitet  zu  sein. 

'-ago  Maggiore:  Gamborogno,  siidoestl.  P  1161,  ca.  1190  m  (F. 
Klotzli  det.  F.O.).  V.  Verzasca  :  Oberhalb  Ponte  di  Crosa, 
1360  m  (F.  Klotzli  det.  F.O.).  V.  Leventina  :  Bosco  Grande 
zwischen  Dalpe  und  Gribbio,  1300-1400  m,  sehr  reichlich  (SVBL 
1963). 


I '"Hehotheca  slriatella  ( Plagiothecium  striatellum  Lindb.). 

Bisher  aus  dem  Einzugsgebiet  des  Isorno  nicht  angegeben 
(•J.  S.  218). 

^  Vergeletto  :  Alpe  Porcarescio,  1670  m  ;  Scheggione,  ca.  1700  m 
(beides  Hb.  1953). 


I' I'l'iiothecium  undulalum  (L.)  Br.  eur. 

^urde  bisher  einzig  im  benachbarten  V.  Vigezzo  festgestellt 
1 3-  S.  219).  Die  subatlantische  Art  scheint  jedoch  wie  in  den 
I  euchtgebieten  nordlich  der  Alpen  verbreitet  zu  sein. 

^  Onsernone  :  Pianaccio,  ca.  1500  m  (Hb.  1948).  V.  Leventina  : 
Bosco  Grande  zwischen  Dalpe  und  Gribbio,  vielfach.  1300-1 400  m 


Source :  MNHN,  Paris 
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«r  1955,  1956,  1958,  SVBL  1963).  V,  Chironicor  Sndliche 
Seiie  1380  m  (Zr.  1958).  V.  Mesolcina  :  Soazza,  nahe  Alpe  <1, 
Crastera  (Kuoch  in  lit.  det.  F.O.). 

*Plagiothecium  laetum  Br.  eur. 

Neil  liir  (las  Gebicl. 

..OnsernonerPoaleNe^MHb 

sr-oiS v  svbl  1963,  v  s 

cina  :  Nahe  Plan  di  Signano  ob  Grono,  ca.  loOO  m  (Zr.  1938). 
Semttlophgthm  iemmum  (Wils.)  Mitt.  (mapMdostegwm  demmm 

j^herta  Sopraceneri  nut  von  Locarno  bei  der  Madonna  ,1.1 
Sasso  angegeben  (J.  S.  220). 

V.  Verzasca  :  Sadi.  Selvatica,  nahe  der  Strasse  yon  Gordola  nach 
Vigomo,  ca.  420  m  (F.O.,  P.G.,  F.W.,  Zr.  19o2). 

*Hypnum  pratense  Koch. 

Xeu  fiir  das  Gebiet. 

V.  Leventina  :  Foppe  nordwestl.  Gribbio,  144d  m  (Zr.  SVBL  1  ■  )• 

Ptilium  crista-castrensis  (L.)  De  Not.  p  i2en 

Wurde  bisher  in  den  insubrrschen  Alpentalem  nnr  a“  - 
Fundorten  festgestellt  (.1.  S.  224)  Scheint  jedocb Jre  amto 
warts  in  der  snbalpinen  Stale  allgemein  verbrertet  »,*» 
V.  Onsemone  :  Bagni  di  Caveggia  ;  Pianaccio  ca  lSOOm<Jn*» 
Hb  1948)  V.  Yergeletto  :  Pian  di  Cascim,  1130  m  ,  Schegg  , 
1700  m  ■  Alpe  Arena,  1780  m  (alles  11b.  1953).  Logo  Maggar e . 
Ob  Brione  (Kuoch  in  lit.  det.  F.O.).  V.  Cbironico  :  Mehrl** 
(Zr  1958)  V.  Leventina  :  Bosco  Grande  zwischen  Dalpe  una 
Gribbio  (Zr.  1955,  1936.  1958.  SVBL  1963).  V  Blenio  iMMvajh. 
se«en  Dagro  (Kuoch  in  lit.  det.  F.O.).  V  .  Calanca  .  Ob  B 
(Kuoch  in  lit.  del.  F.O.).  V.  Mesolcina  :  Plan  di  Signai.o 
Grono.  1540  m  (Zr.  1958);  nahe  Alpe  di  Crastera  ob  Soazza 
(Kuoch  in  lit.  det.  F.O.). 

Rhutidiadelphus  loreus  Warnst.  ,uaT,folu  nur 

Wurde  bisher  in  den  insubrrschen  Alpentalem  ebenfa  ■“ 
an  wenigen  Fundorten  festgestellt  (.1.  S.  226).  Scheint  I 
wie  anderwdlts  besonders  in  der  subalpmen  State  verbrnt 
zu  sein. 

V  Onsernone  :  Zwischen  Rosso  nnd  Chignolo,  ca.  1000  m  ;  Pl““? 
cio,  ea.  1500  m  (beides  Hb.  1948-1950)  Logo  M.gg.o  e . 
Brione  (Kuoch  in  lit.  del.  F.O.).  Valle  Maggm  ;  Ob  Brgna 
(Kuoch  m  lit.  del.  F.O.).  V.  Chironicor  Mehrlach  (Zr.  '  “ 

Y.  Leventina:  Bosco  Grande  zwschen  na!pe  und  > 

vielfach,  1300-1 100  m  (Zr.  1956.  19  . 8,  SVBL  1963).  V  •  •  ‘ 
cina:  Pian  di  Signano  ob  Grono,  luOO-looO  m  (Zr. 

Hiiloromium  umbratum  (Ehrli.)  Br.  eur.  ,,27) 

Bisher  nur  von  wenigen  Fundorten  angegeben  (.1.  -■ 
Wahrscheinlich  verbreitet. 


Source :  MNHN,  Paris 
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V.  Onsemone  :  Pianaccio,  ca.  1500  m  (Hb.  1948).  V.  Vergeletto  : 
Scheggione,  1650  m;  Sciupada,  1770  m  ;  Alpe  Arena,  1680  m, 
1780  m  (alles  Hb.  1953).  V.  Maggia  :  Ob  Bignasco  (Kuoch  in  lit. 
det.  F.O.).  Lago  Maggiore  :  Ob  Brione  (Kuoch  in  lit.  det.  F.O.). 
V.  Chironico  :  Nordwesthang  von  Cancia  Grande,  1450  m  (Zr. 
1958).  V.  Mesolcina  :  Castaneda  ;  Sta.  Maria  ob  Grono,  mehr- 
fach  (beides  Kuoch  in  lit.  det.  F.O.). 

Iiylocomium  pyrenaicum  (Spruce)  Lindb. 

Bisher  im  Einzugsgebiet  des  Isorno  nicht  angegeben  (J.  S.  227). 
V.  Vergeletto  :  8  Fundorte  zwischen  1 150  m  und  2100  m  (Hb.  1953). 

Locskeobryum  brevirostre  (Ehrh.)  Fleischer  ( Hylocomium  brevirostre 
Br.  eur.). 

Bisher  aus  dem  V.  Onsernone  und  V.  Maggia  nicht  angegeben 

V.  Onsernone  :  Gegenuber  Mosogno,  rechte  Talseite  (Hb.  1950). 
V.  Maggia  :  Val  di  Lodano  bei  Caslella,  830  m  (F.  Klotzli  det. 
F.O.). 

POLYTRICHALES 

Atrichum  angustatum  (Brid.)  Br.  eur.  (Catharinaea  angustata  Brid.). 
Bisher  aus  dem  V.  Onsernone  nicht  angegeben  (J.  S.  228). 

V.  Onsernone:  Berzona  (Hb.  1948);  Colascia,  950  m  (Hb.  1948). 

Oligotrichum  hercynicum  (Hedw.)  Lam.  et  DC.  (O.  incurvum  [Huds.  1 
Lindb.). 

Bisher  in  der  subalpinen  und  alpinen  Stufe  von  1500-2700  m 
angegeben  (J.S.  229). 

V.  Leventina  :  Bosco  Grande  zwischen  Dalpe  und  Gribbio,  1300- 
1400  m  (SVBL  1963). 

Polytrichum  strictum  Banks. 

W  urde  bisher  in  den  insubrischen  Alpentalern  nur  bei  San 
Bernardino  festgestellt  (J.  S.  232). 

V.  Leventina  :  Bedrina  bei  Dalpe,  1235  m  (Zr.  1955,  1956,  1958, 
SVBL  1963)  ;  Foppe  nordwestl.  Gribbio,  mehrfach,  1440-1470  m 
(Zr.  1956,  SVBL  1963).  V.  Mesolcina  :  Pian  di  Signano  ob  Grono, 
1540  m  (Zr.  1956,  1958). 


HEPATICAE 

Mahchantiai.es 

firimaldia  frag  runs  (Balbis)  Corda. 

Bisher  nur  aus  dem  Sottoceneri  und  vom  Lago  Maggiore  ange¬ 
geben.  (J.  S.  238). 

V.  Onsernone  :  Berzona,  ca.  800  m  (Hb.  1948). 

'aimaldia  dicholoma  Raddi. 

Bisher  nur  von  wenigen  Fundorten  angegeben  (.1.  S.  238). 
V.  Onsernone:  Berzona,  ca.  800  m  (Hb.  1948). 
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JUNGERMANIALES  ANAKROGYNAE 

Riccardia  pingui,  (L.)  Lindb.  (Anmra  pingui,  Bum.) 

Bishcr  in  den  oberen  Teilen  der  insubnschen  Taler  mcht  angi- 

V  .leventina  :  Piumogna-Falle  gegenuber  Faido  (SVBL  1963). 
Riccardia  mult,  f, da  (L.)  Lindb.)  Aneura  multi  fida  Dum,). 

Bisher  nur  aus  dem  Sudtessin  angegcben  (J.  S.  -40). 

V.  Leventina:  Piumogna-Falle  gegenuber  Faido  (SVBL  1963). 

*Pellia  Neesiana  Gottsche. 

Xeu  fur  das  Gebiet. 

Bisher  oflensichtlich  iibersehen. 

V.  Onsernone:  Ponte  Nevera,  600  m  (Hb.  1948).  V.  Verzasu.  . 
Monti  di  Lego,  1100m  (14b.  1943).  V.  Leventina : Bose o  Grande 
zwischen  Dalpe  und  Gribbio,  verbreitet  (SVBL  1963).  V.  Chiro- 
nico;  Ca.  900  m  (Zr.  1958). 

JUNGERMANIALES  AKROGYNAE 

Gumnomitrium  cnrallioides  Nees. 

‘  Wurde  bisher  in  den  insubnschen  Alpentalern  nur 
Fundorten  fcstgestellt  (J.  S.  243). 

V.  Vergeletto  :  Fornale  di  Porcarescio,  2000  m  (Hb.  1953).  \  .  1- 
tina  :  Sasso  Cristallina  ob  Dalpe.  1780  m  (Zr.  1958). 

Anastrophyllum  Reichardlii  Gottsche. 

Bisher  nur  von  den  Monti  di  Lodrino  in  der  Leventina  angegel 

V.(  Vergeletto  :  Alpe  Porcarescio.  1850  m.  2025  m  (Hb.  1953). 
*Lophozia  obtusa  (Lindb.)  Evans. 

Xeu  fiir  das  Gebiet.  ,  ,  n 

V.  Leventina  :  Bosco  Grande  zwischen  Dalpe  und  Gribbio  ( 
SVBL  1963). 

Lophozia  alpestris  (Schleich.)  Evans.  ,.  ,e. 

Bisher  nur  aus  dem  V.  Maggia  und  von  San  Bernardino  ange 

V. ^Leventina  :  Bosco  Grande  zwischen  Dalpe  und  Gribbio  (1  ')• 
SVBL  1963). 

Anaslrepta  orcadensis  (Hook.)  SchiiTn.  foetoestellt 

Wurde  bisher  einzig  im  benachbarten  Cimalmotto  festg  - 
(j.  s.  250). 

V.  Vergeletto  :  Scheggione,  ca.  1700  m  (Hb.  1953). 

Chiloscgphus  pallescens  (L.)  C.orda.  Ac.ona 

Wurde  bisher  in  den  insubnschen  Alpentalern  nur  bei 
festgestellt  (.1.  S.  251).  ver. 

V.  Leventina  :  Bosco  Grande  zwischen  Dalpe  und  Gnbbi  . 
breitel  (Zr.  1956,  1958,  SVBL  1963). 

*Cladopodiella  fluitans  (Nees)  Buch. 

Xeu  fiir  das  Gebiet.  ,,  .. 

V.  Leventina:  Foppe  nordwestl.  Gribbio,  1450  m,  ° 

Seghin  bei  Gribbio,  1470  m  (beides  Zr.  1956,  SVBL  1963). 


Source :  MNHN,  Paris 
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Cephalozia  ambigua  Mass. 

Bisher  nur  von  San  Bernardino  angegeben  (J.  S.  252). 

V.  Leventina  :  Zwischen  Dalpe  und  Piana  Selva  (F.O.  SVBL  1963). 
Calypogeia  sphagnicola  (Arn.  et  Perss.)  Warnst.  et  Loeske. 

Bisher  ebenfalls  nur  von  San  Bernardino  angegeben  (.].  S.  253). 
\.  Mesolcina  :  Pian  di  Signano  ob  Grono,  1540  m  (Zr.  1956). 
Calypogeia  argula  Mont,  et  Nees. 


urde  bisher  in  den  insubrischen  Alpentalern 
festgestellt  (J.  S.  253). 

Onsernone  :  Ob  Mosogno,  Alpe  di  Piei,  980 
in  Rev.  Bryol.  et  Lichcnol.  t.  XXII,  1-2, 


nur  bei  Gravesano 

m  (H.  Albrecht 
1953). 


Hazzania  Irilobala  (L.)  Gray  ( P leu rosch Lima  trilobalum  [L.I  Dum  ) 
Sehemt  in  den  insubrischen  Alpentalern  selten  zu  sein  ■  bisher 
nur  sparlich  festgestellL  (.1.  S.  253). 

V-  Onsernone:  Berzona,  850  in,  Castanea-Bestand  (Hb.  1948). 
Ilazzania  Iricrenala  (Wahlenb.)  Trev. 

|Wahlenb.  ]  Dum. 

®ish|r  dem  Einzugsgebiet  des  Isorno  nicht  angegeben 


(Pleuroschi.sma  tricrenatum 


N  „nA^geIett0  :  Alpe  Arena’  1780  m  ;  Poncione  del  Rosso,  1900- 
20U0  m;  Lavegna,  1970  m  (alles  Hb.  1953). 


B,lSy]an)dmUdala  (T°rrey)  Trev'  ( Pleuroschisma  implexum  [Nees] 

Bisher  nur  aus  dem  Sottoceneri  und  vom  Lago  Maggiore  anee- 
geben  (J.  S.  254).  s 

\  -  Onsernone  :  Bordione  bei  Berzona,  850  m  (Hb.  1948).  V.  Ver- 
zasca:  Siidl.  Selvatica,  nahe  der  Strasse  von  Gordola  nach 
\  igor„o  (F.O.,  P  S,  F.W.,  Zr.  1952).  V.  Morobbia  :  C.cgenuber 
\  ellano,  unterhalb  Monti  di  Stagno,  ca.  520  m  (F.O.,  P.G., 
'■AN.,  Zr.  1952).  V.  Leventina:  Westl.  der  Piumogna-Falle 
gegenuber  Faido  (F.O.,  P.G.,  F.W.,  Zr.  1952  SVBI  1963)  • 
Gribbio  (F.O.  SVBL  1963). 


‘  Irlaranea  setacea  (Web.)  K.  Muller. 

\eu  liir  das  Ciebict. 

^  '  Mesolcina  :  Pian  di  Signano  ob  Grono  (Zr.  1956,  1958). 
s‘npania  irrigua  (Nees)  Dum. 

^  urde  bisher  in  den  insubrischen  Alpentalern  nur  im  Val 
uora  und  bei  San  Bernardino  festgestellt  (.1.  S.  257). 

'  l  eventina  :  Foppe  nordwestl.  Gribbio,  1410  m  (Zr.  SVBL  1963). 
Madotheca  levigala  (Schrad.)  Dum. 

Bisher  aus  dem  V.  Onsernone  nicht  angegeben  (J.  S.  259). 
•  Onsernone:  Berzona  (Hb.  1948  sub  var.  Thuja  Nees). 

I' i'U  1 1  an  i  a  Jarkii  Gottsche. 

y  ^,s*1er  nur  aus  dem^  Siidtessin  angegeben  (J.  S.  260). 

■  erzasca  :  Cabione'im  V.  Vigornesso,  ca.  1200  m  (Hb.  1943). 

Leventina:  Zwischen  Faido  und  Dalpe,  unterhalb  Piana 
V|v;,  (F.O.  SVBL  1963). 
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Anthocerotales 

Anthoceros  levis  L.  _ . _ ,  . 

Bisher  in  den  insubrischen  Talern  nnr  an  vier  Fnndorten  fest- 

VSOnsernone  800  m,  leuchte  Wegbiischung  im  Casta- 

nea-Bestand  (Hb.  1948). 


Br.  = 
F.  O.  = 
F.  W.  = 
Hb.  = 
J.  = 
P.  G.  = 
SVBL  = 
Zr. 


F.  Bbungger,  Lenzburg 
Dr.  F.  Ochsneu,  Winterthur 
Dr.  F.  Widmer 
Dr.  H.  Hober,  Basel 
M.  Jaggli,  le  briofite  ticinesi 

P.  Dr.  F.  Greter,  Engelberg  .  r .  ,  . 

Exkursion  der  Schweizerischen  Vereinigung  fur  Bryologie  und  Liohenokgi . 
Prof.  Dr.  H.  Zoller,  Basel 


FUr  die  von  Dr.  H.  Huber  und  vom  Verfasser  angegebenen  Neufunde  befinden  s,ch 
die  Belege  in  der  Botanischen  Anstalt  der  Universitat  Basel. 


LlTERATUB 

Atrrechx  (H  1.  —  Das  Leuchtmoos  Schistostega  osmundacea  (Dicks.)  Molir 
hn  virOnsera„ne  (Tessin)  und  seine  Verbreitung  in  den  Schweizer  Alped 
( Ber .  Schweiz.  Bot.  Ges.,61,  1951).  .... 

Notes  sur  Calypogeia  arguta  Mont  et  Xees,  h<5patique  atlantico-med.ter- 
_ranfenne  (Eei>.  Zyol.  et  Lichinol.,  22,  1-2.  1953). 

Ri/OT  (M.).  Gaume  (R.).  Lachman  (A.).  —  Remarques  sur  Eurhyrdnum 
Zetterstedtii  Storm.  (Rev.  Bryol.  et  Lichenol,  30,  1-2,  1961). 

GaMS  (H  ).  —  Sclnsma  Sendtneri,  Breutelia  arcuata  und  das  Rhacomitn:J 
Tnugiiwsi  als  ozeanische  Elemente  in  den  Nordalpen  (Rev.  Bryol.  et  Lidu  nol. 
3  1-2  1930). 

Jiddij  (SI.).— Le  briofite  ticinesi.  (Be Ur.  am  Kryptogammjlma  der  der  S'l  "«• 

KbMH  (B.)°- WSlder  der  Sobweiseraipen  im  Verbreitungsgebiet  der  W«»- 
tmne(.Vffl9.  Setaeie.  AnrtaU  f.d.  fortll.  30- 

Lid  (J.).  —  The  Cynibifolia  Group  of  the  Sphagna  of  Norway  (Nyt.  Mag. 

X  aturvidenskab,  63,  1925).  .  ,  Mens  flora 

Ochsner  (F.).  -  Das  ozeanische  Element  in  der  schweizerischen  MoosHora. 

ein  Beitrag  zu  seiner  Aufgliederung  (Mittg.  Thur.  Bot.  Ges.,  1,  2,3,  :  9  • 
Sjors  (II.).  -  Sphagnum  mbfulvum  n.  sp.  and  its  Relations  to  S.fimnram^ 
(Card.)  \Varnst.  and  S.  plumulosum  Roll  p.p.  (Svensk  bat,  Udakr.,  38,  •  • 

Z01.1.ER  (11.).  -  Pollen analytische  Untersuchungen  z^  Vegetationsgesih^^ 

der  insuhrischen  Schweiz.  (Denkschr,  Schweu.  Naturf.  Get...  83,  • 

-  -  Die  kulturbedingte  Entwicklung  der  insubrischen  Rastamen  regie 

den  Anfangen  des  Ackerbaus  nn  Neohthikum  (Ber.  Geob.  Inst.  *»■ 
Riibel,  32,  1960,  Zurich  1961). 


Source :  MNHN,  Paris 
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Poils  muciferes  et  paraphylles  chez 
Thuidium  tamariscinum  (Hedw.)  B.S.G. 


par  Ernest-J.  Bonnot  (1) 


Remind.  —  Cliez  Thuidium  tamariscinum,  comme  chez  la  plupart  des 
!  ales,  des  poils  mucif&res  existent  a  l’aisselle  des  trie  jeunes  feuilles.  Leur 
insertion  est  parfaiteraent  axillaire.  Les  «  poils  »  uniseries  situes  en  dessous 
insertion  des  jeunes  feuilles  sont  des  paraphylles  en  voie  de  ddveloppc- 
‘i.  non  encore  ramifiees.  Poils  mucifires  et  paraphylles  sont  absolument 
'h  rents  par  leurs  caracteres  cytologiques.  Ils  different  figalement  par  leur 
ine  :  les  poils  (vite  caducs)  proviennent  du  mime  segment  lateral  actif 
)i  >e  primordium  h  l’aisselle  duquel  ils  se  trouvent. ;  les  paraphylles  se  forment 
r  uii-  d  une  assise  m6ristematique  situee  a  la  periphSrie  de  la  tige,  qu'on 
P'mrrait  appeler  assise  paraphyllo gene. 


-apex  caulinaire  des  Bryales  comporte  generalement,  aux  aisselles 
'I;  pi  imordiums  foliaires  et  des  jeunes  feuilles.  des  formations  piliformes 
'‘  nips  meconnues.  On  s’accorde  aujourd'hui  pour  y  reconnaitre  des 
elements  secreteurs  de  mucilage  et  nous  les  nommerons  poils  muciferes. 

'Itielques  auteurs  qui  les  ont  etudies  les  localisent  «  a  l’aisselle  des 
'■  1  1  >  mais  1’existence  «  d’exceptions  »  a  cette  position  axillaire  rend 
"  '  la'res  ou  mal  etablies  les  relations  ontogeniques  entre  ces  poils  et 
r'  l'  ll'lles  qui  les  axillent.  Lorch  (1931  :  147)  signale  quelques-unes  de 
"  anomalies  de  position  et  notamment  le  cas  de  Thuidium  tamarisci- 
'ate  par  Correns  (1899  :  357),  oil  ces  poils  -  improprement  nommes 
' ' s  auteurs  «  poils  en  massue  »  —  sont  fixes,  ou  au  moins  certains 
1  ei|x,  n  au-dessous  de  l’insertion  foliaire  ». 

m  serie  de  recherches  (non  encore  publiees),  concernant  diverses 
j  nous  ont  inontre  que  ces  poils  ont  ete  souvent  confondus,  dans 
1  passe,  avec  des  formations  morphologiquement  plus  ou  moins  compa- 
■'  II  est  necessaire,  pour  les  reconnaitre  avec  certitude,  de  leurappli- 
"J1  diagnostic  cytomorphologique.  Aussi  avons-nous  repris  leur 
'.  ."l  1  1  u  z  Thuidium  tamariscinum,  en  relation  avec  le  fail  que,  chez  les 
Ii'l  |VS, <l.1'  genre  Thuidium,  la  tige  et  la  base  des  feuilles  portent  de  Ires 
’  u  Menses  paraphylles  qui  se  presentent  comme  des  expansions  chloro- 
-  Ilennes  ramifiees  et  multiformes. 


c  do  Botanique  de  la  Faculty  dog 


Source :  MNHN,  Paris 


E.-.T.  BONNOT 


I.  Etude  raorphologique. 

La  dissection  minutieuse  du  bourgeon  terminal  de  la  tige  principal!* 
permet  de  mettre  en  evidence  de  tres  nombreux  organes  piliformes.  On 
pent  y  reconnaitre,  en  faible  quantile,  des  poils  muciferes  :  leur  taille  est 
bien  infericure  a  celle  des  mernes  formations  chez  Polytnchum  ou  Aim 
clium  ;  ils  sont  en  effet  constitues  par  un  petit  nombre  de  cellules  (2  ou 
3  au  lieu  de  12  a  20  et  meme  plus  chez  Pohjlrichum).  Ils  ne  sont  jamais 

A  un  niveau  plus  eloigne  de  l'apex,  on  peut  voir  l’abondant  microfeu- 
trage  des  paraphylles  recouvrant  non  seulement  tout  1  espace  caulinane, 
disponible  entre  les  insertions  foliaires,  mais  la  base  des  feuilles  e  < 
mernes.  Ces  paraphylles  sont  des  organes  ramifies  :  elles  ont  en  coninu  u 
avec  les  feuilles  I’ existence  de  chloroplastes  typiques  dans  leurs  cellules 
et  de  papilles  tres  saillantes  sur  la  membrane  de  ces  dernicres.  Elies  soul 
presque  toujours  entierement  uniseriecs,  aussi  bien  les  ramifications  que 
la  partie  mcdiane  principale  :  celle-ci,  toutefois,  est  pluriseriee  pour  _  „ 
environ  du  nombre  des  paraphylles  (d’apres  une  evaluation  de  Hormann, 
1960).  ,  • 

A  un  niveau  intermediate  on  observe,  a  la  base  externe  du  limbe  tolia  it. 
de  nombreux  poils  uniseries,  non  ramifies,  formes  d’un  petit  nombre 
de.  cellules  et  souvent  disposes  en  une  serie  transycrsale  regnliere.  e 
sont  ces  organes.  a  n'en  pas  douter,  qui  sont  a  l’origine  de  la  reman  pie 
de  Correns.  La  determination  de  leur  nature  exacte,  de  meme  que  celle 
du  point  precis  d’insertion  des  poils  muciferes,  exige  l’etude  sur  coupes 
en  serie. 

•>.  —  Etude  cyto-morpholo«|i«|ue. 

Ces  coupes  (5  p.  d’epaisseur,  apres  fixation  au  liquide  de  Ieuaes- 
Niczky)  ont  ete  traitees  a  l’hematoxyline  de  Regaud  puis  au  rouge  de 
ruthenium.  .  .  . 

Kn  coupe  transversale,  les  espaces  silues  entre  tige  et  face  superieur 
des  feuilles  sont  plus  ou  moins  occupes  par  de  nombreuses  sections,  gene- 
ralement  circulaires,  d’organes  uniseries  ;  les  papilles  membranaires, 
non  colorables  par  le  rouge  de  ruthenium,  et  eventuellemenl  les  chloro¬ 
plastes  typiques,  ovoides  ou  presque  spheriques,  montrent  que  la  plupa 
de  ces  organes  sont  des  paraphylles.  Certaines  de  leurs  ramifications  pi'1 
vent  etre  coupees  obliquement  ou  longitudinalement.  Leur  insertion  es 
souvent  visible,  soit  sur  la  tige,  soit  sur  le  dos  de  la  feuille. 

Plus  instructives  sont  les  coupes  longitudinales.  Certains  plans  de  coup 
rencontrent  des  poils  muciferes  qui  s’opposent  nettement  aux  paraphylles 
par  leur  insertion  constante  a  l’aisselle  de  la  feuille  et  par  leur  constitu  io 
particuliere.  ...  •  •  ,nes 

Leur  apparition  est  extremement  precoce  ;  a  l’aisselle  des  Ires  lcl 
feuilles  ils  se  montrent  deja  entierement  formes  et  differencies  :  la  cc 
basale,  courte,  evasee  vers  le  haul,  a  noyau  spherique  et  nucleole,  presen 
une  membrane  d’un  type  particulier.  Nous  l'appellerons  cellule  de  xtl"‘ 
tion ,  ou  cellule  separatrice ,  car  e’est  a  ce  niveau  que  se  fait  la  nip 
entrainant  la  chute  du  poil  apres  la  phase  fonctionnelle  de  ce  derm  • 
En  se  detachant  peu  a  peu  de  la  cellule  axillaire  avec  laquelle  e  ‘  _ 
en  relation  et  dont  elle  se  separe,  la  cellule  separatrice  prend  une  a 


Source :  MNHN,  Paris 
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,;,,|lil!u.c  caracteristique  (2).  I. a  cellule  axiUaire  forme  alors  hernie  vers 
•  lerieur  et  le  rouge  de  ruthenium  montre  une  importanle  peetinisation 
I.,  paroi  commune  avec  les  cellules  les  plus  basalcs  de  la  feuille  (phot.  I). 
l.a  cellule  basale  du  poil  (done  la  cellule  separatrice)  se  prolonge  par 
’  "  ■  ,leux'  "l0in«  souvent  trois,  cellules  a  mucilage,  rectangulaires,  allon- 
remplies  d  un  conlenu  dense,  heterogene,  granuleux  et  vacuolisc. 
-.[  parfois  possible  d’y  observer  des  miloplasles  (.'{).  Le  noyau  de  ces 
'''  llldes  muciferes  est  lenticulaire,  plus  ou  moins  allonge  selon  l'axe  du 
I'  l!  ;  0,1  -v  'cconnait  le  nucleole  et,  a  une  distance  variable  de  ce  dernier. 

rorpuscule  beaucoup  plus  petit,  egalement  Ires  forlement  siderophile 
"  1 1 legachroinocentre.  L'allongement  du  noyau  de  ces  cellules  nous  parait 
1111  lait  cytoJogique  interessant :  on  sail  que  Molisch  a  montre  que  les 
t-cUules  des  canaux  muciferes  sont,  chez  les  plantes  superieures  qui  en 
I'ossedent,  caracterisees  par  l’allongement,  a  des  degres  fort  divers,  de 
l'  ii I- noyau. 

!  as  paraphylles  s’inserent  a  des  niveaux  tres  varies  comprenant  les 
'  :  ."-es  interfoliaires  et  la  face  basilaire  externe  de  la  feuille  et  notam- 
"  .  , la  nt;rvu‘v-  La  couPe  du  Outrage  quelles  constituent  donne  une 
■  -  de  leur  abundance  et  de  leur  intrication  a  la  faveur  de  leurs  multiples 
i  'indications.  Elies  sont  formees  d’une  succession  de  cellules  subcarrees 
■  l  Mdiegaies  a  membrane  fortement  papilleuse  et  a  noyau  parfaitement 
"'"'enque.  Celui-ci  est  nucleole  et  pourvu  d'un  megachromocentre  souvent 
-  Mr.  Les  cellules  paraphyllaires  comportent  dans  leur  cytoplasme 
'jiielques  chloroplastes  typiques,  jamais  de  mitoplastes.  La  description 
"crrde  montre  qu’d  existe  une  grande  ressemblance  enlre  les  para- 
lii'ioiTm^e  P3rtle  fonctionnelle  d"  limbe  foliaire  quant  a  la  structure 

1  -  enteres  permettent  d'affirmer  que  seuls  les  organes  parfaitement 
n  Mures  mentent  le  nom  de  polls  muciferes  el  Thuidium  nc  constitue 
'  inenl  une  exception  a  la  regie  probablement  generate  du  couplage 
1  !■*  feuille  et  les  polls  muciferes  qu’elle  axille.  Les  formations  qui 

. 'MU  en  dessous  ou  au  voisinage  de  (‘insertion  foliaire  el  qui  out 

'  coiphologie  apparente  de  poils  uniseries  sont  en  realite  des  paru- 
I  unties  en  vote  de  dcveloppement  (phot.  3). 

'  ‘  <>r*!|ine  des  poils  muciferes  el  des  paraphylles. 

'Ill'  ',m'  ;|!!":"iV*i,IK'rentunCOre  par  le“r  “"‘“genique.  Nous  avons 

. phraoniene  de  couplagc  eutre  poils  muciferes  el 

!l,  ,  I, .  ™  ifoLa‘r«-  11  “1  possible  de  meltre  en  evidence,  i,  Porigine 

.  p,1  lr]pn„,nH0r,ilu'"',.“n  "*»*»•  pluricellulaire  aelif  qui  donne  d'une 

»  I  oi  I  1  '°  la"T-  lia“trr  part  »«•  ™  do  poils  muciferes 

“  ‘  de  ceIm"la-  Dans  Ia  suite  norinale  des  cloisonnements  du  sou- 

,‘l|v  d'  lirin lioi'.!!u"  ‘ T  ‘"‘f'U'iees  par  Leitueh  (7)  an  sujet  des  poils  iin  Fonlinalis  peuvent 
Ip  ■  1 1 , 1 1 , .  quo  cet  aspect  eoniqui-  soit  en  relation  avec  le  fait  quo 

u„n''ulerait  0D  COnnexion-  P^riclinalcmmt,  avec  deux  cellules  axillaires 

■'  ■VJe»LXtrTr^-l!0inm,?r  f*itoi,la*t“>  h  Ia  suito  d‘-  P-  Dakobabd  (11125)  qui  i,» 

.  ...  cette  vanete  de  plastes  allonges  en  filaments.  I  Is  sont.  scion 

. .  I  I, i,  .  ‘s:  ‘7  7rit«hl"s  mitoplastes,  observe*  par  1*.  A.  Ua.vgkaro  (11.221 

l->an|ii  ties  piastre  mcolorcs. 
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,,  ridnmiiip  a  un  certain  moment,  une  cellule 

'SZS  S  *  passe  1.  »i  la  base  toll™, 
lnteneurc  cl  one  “fe"eu"^inM  de  Lll..n,,Kll,  1868.  au  sujet  de  Fonti- 
deyenait  bistort e  „  j  SUnerieures  qui  peuvent  emettre  un  poll 

“  t .  pita  »S™enl  'f  ™>» 

1“  au“  '  mu.ifi.res  correspondants  rat  done  un  phenomene 

S™"'n™nt  pr'-cae'e  ;  par  suite,  des  poils  deji,  MM*  Mk 
rRX  *  brra  jeunes  feullles,  a  un  niveau  ou  aueune  paraphylle 

‘ulSSK  »■»  btiginc  diderente  el  une  apparition  pto  tar 
dies  In>rsaue  les  jeunes  teuilles  plus  ou  moms  superposees  s  ecartent 
^^^dS'autrJpare—  £ 

^rKaUnogtue  emeltenl  vers  Pextranm 
un  "lament  uniserie  qui,  plus  lard,  se  ramliie  drversement  et  se  ddTc- 

"nraUeEfde'wnsiderer  I'assise  paraphyllogene  comme -«■*< 
„  e.\  meristemalioue  laterale  non  inclose  dans  1  Edification 

momentanemeut  a  la  drITerenciation.  Ell. 

d\ra^nitimte\r°eume'1ena  parnphylle  peuvent  encore  s'appuyM 
s„r' les  a  cells  du  limbe,  quuiqu. 

lamariscinim.  Cette  proportion  est  de  31  a  5-  /„  cnez  j 


hyllcs  v  d’Sge  varife.  Bans  1< 
nnliles  (  x  1250). 

!.  Trfes  jeunes  paruphvllos  v  en  dfevel 


3.  L'.-issise  paraphyllogene  up  et  la  base  .1 
a u-tlessiis  et  en  dessous  do  I'ilisertiou  It 
la  membrane  de  la  cellule  de  sfeparntioi 


m  encore  ramiBde  1 
luite  du  poi)  mucif 
>  se  detacher  (le  la 
x  2300). 


,ne  joune  fouille  F.  Nombreuaes  parap 
nirc.  Poil  mucifferu  mu  a  l'niBselle  *rom.l'^oUI 
i«).  L’element  pilifoiroo  situe  juste  en 
,  poil  mucif  fere :  e'eat  une  jeune  parapu> 


_ i)ect  parliculier  de  la  cellule  de  separatio 

ellulc  axill'aire  u  ;  remarquer  la  membrane  r  lortem 


Source :  MNHN,  Pa 
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lout  comme  lcs  feuilles,  les  paraphylles  ont  une  morphologic  speci- 
et  les  differences  que  montre  cette  derniere  out  une  valeur  svste- 
mnlique,  demontree  par  Hormann  (1960)  ; 

i  liez  les  paraphylles  uniseriees,  les  cloisons  de  separation  des  cellules 
sonl  jamais  obliques,  inais  au  contraire  parfaitement  perpendiculaires 
a  I  axe  que  ces  cellules  constituent ; 

( hez  les  paraphylles  pluriseriees,  le  tissu  unistrate  apparait  comme 
mil  repetition  du  tissu  foliaire,  papillosite  comprise. 

\nssi  les  definitions  de  Chadefaud  (1960)  qui  considere  les  paraphylles 
rn|,inu'  de  Petites  feuilles  accessoires,  ...souvent  reduites  ii  un  filament 
1 ""nifie,  nous  paraissent-elles  adaptees  a  cette  particularity  mor- 
plu.logique  du  gametophyte  de  certaines  Mousses,  au  moins  provisoire- 
ment  (4).  1 

Cette  particularity,  d ’autre  part,  est  independante  de  l’existence  des 
polls  muciferes. 

Imniarquons  aussi  que  l’existence  de  1’assise  paraphyllogene  a  la  fois 
•mr  tige  et  une  partie  de  la  feuille  apporte  un  argument  en  faveur  du 
1:1 11  lIuf  Ies  feuilles  participeraient,  par  coalescences  basales,  a  1’edifi- 
|  al mn  des  tissus  pericentraux  de  la  tige. 
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etud*-  ultdrieure, 
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la  production  de  paraphylles  et  la  ramification  de  la  tige. 
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Polyalcools  chez  Parmelia  physodes  Ach. 

par  G.  Pueyo 


Parmelia  physodes  Ach.,  ils  out  ete  isoles  par  chromatographic  de  partage  mi. 
colonne  ile  poudre  ile  cellulose. 


Chez  les  Lichens,  le  mannitol  et  farabilul  sent  rencontres  asscz  freqiian- 
ment.  Depuis  l  extraction  du  mannitol  a  la  fin  du  siecle  dernier  «r  Sm 
thoriii  parietina  (L.)  Th.  Fr.  par  Ijlibnthai.  (8)  et  de  Candelar,elP,ii- 
litia  (Ehrh.)  Miill-  Arg.  (Callophma  mtdlmum)  par  Zopf  (8),  de  nombi  m 
auteurs  font  Isold  a  parlir  des  Lichens.  L  arabitol  b.cn  que  remmili 
plus  rccemment  chez  ces  vegetaux,  a  etc  .sole  il  y  a  une  trentan.e  d  aa  n 
de  Lobaria  pplmonaria  HolTm.  par  No, .an  el  Keane  (o  et  A  Air  » 
ochroleuca  par  Kuma  (2),  t  en  a  pas  moms  pour  autant  ete  rencontre 

de  nombreuses  fois  depuis  cette  cpoque.  „vant 

Aucun  sucre  n'avait  ete  signale  chez  Parmelia  phpade,  Ach.  aw" 
nos  recentes  identifications  do  glucose  et  dc  tructose  (6).  Des  polyalMi, 
out  ete  deceles  chez  ce  menie  Lichen,  tout  d  abord  par  Aei.lneh 
qui  a  isole  l’arabitol  a  l’etat  de  traces,  ensuite  par  Lindberg  (4)  qi 
identifie  l'arabitol  et  le  mannitol  par  chromatographic  sur  papier  .  P 
ce  moyen,  nous  avons  nous-meme  confirme  la  presence  de  ces  deux  pol>ai 
cools  chez  Parmelia  physodes  Ach.  (6).  . 

La  chromatographie  de  partage  sur  colonne  a  ete  employee  avec 
par  de  tres  nombreux  auteurs  au  cours  de  ces  dix  dermeres  annees  ‘ r 
les  corps  a  faible  poids  moleculaire  separes  par  ces  techniques,  les  sucres 
et  les  polyalcools  ligurent  en  bonne  place.  A  parlir  des  Lichens,  que  I 
glucides  out  ete  isoles  par  cette  methode.  Ainsi,  Lindberg  et  sescon 
borateurs  (  I)  out  separe  par  chromatographie  sur  colonne  de  noir  .  n 
l’arabitol,  le  mannitol,  le  saccharose  el  le  trehalose  a  parlir  de  Li 
gymnocarpes,  ainsi  que  le  volenutol  a  parlir  de  Lichens  pyren  P 
11  v  a  peu  de  temps,  nous  avons  isole,  par  chromatographie  s  c  1  « 
de  poudre  de  cellulose,  l’arabitol  et  le  mannitol  4  partir  de  Lichens  g>nm 
carpes  (6).  .  ,  -Anorer 

Dans  les  presentes  reclierches,  nous  nous  sonunes  propose  de 
par  chromatographie  sur  colonne  le  mannitol  et  l’arabitol  presen  s 
Parmelia  physodes  Ach. 


Source :  MNHN,  Paris 


I'ARMKLIA  PUVSODKS 


Ma¬ 


rt-  ET  TECHNIQUES 


'’Jg***  Ach-  ™‘  »"  '-ichen  foli.ce  a  thallo  orbiculaire  ■ 
,  1  “  ®lllK'™r  »»w>  mnm.  Apparlenanl  a  la  famine  ,k,  p„„nr- 

M  !’ dlr '  ;"ls  "n  1,1  lk's  ffmmht  <|0i  >»m  .h*  Q/amrptmw  ■ 

'  ’,w  m  r.„mm„,rrmr.  p.  p/,,,.,,,*,,  .  dtd  rd(.,)lld 

arbres  de  ia  foret  de  pontamebleau  c-n  automne  par  mi 
innps  assez  huniide.  1 

f-ra  I halles  tie  Parmdia  son!  sechcs  cl  pulverises  linement.  La  poudre 
, 1,111  est  e?UISee  Par  1  alcool  ethylique  a  SO"  (i.  L.  et  les  alcoo  atures 
'  . . ™ture  :  le  reside  esl  rep, -is  par  r™  dSe 

l'-;irLd-r-,"ver,t  aqueux- La  dcsLn,cii°n  ^men- 

•  oenuneralisalion.  ainsi  que  l'elimination  des  acides  organiciues 
'  “mt  les  operations  qui  s'eiisuivenl  :  dies  permeltent  Pobtention 
line  solution  eoiitenunl  toiyoura  les  polyalcools,  lambs  quo  les  substances 
!"',  on  raver  leur  separation  sonl  eliminees.  Cette  solution  est  amenee 
'  lk  r  olume  jusqu  a  la  limits  de  la  consistaaee  sirupeuse. 

Iliih, ,s!.°W1|lS'rllrie"X  |S  T1'1”":'-1''  a  cIm,|'!L"'r  grammes  de  poudre  de 

. . *  "  at hman  n»  1  .  standard  qui,  secbee  et  repulverisee  est 

I'osi  c  au-dessus  d  une  hauteur  proportionnelle  de  cellulose  pare  dans 
i  i- olonne  h  chromatographic,-  en  pyrex.  I.a  poudre  a  ete  soignei.se- 
V  ,0000  pendant  le  remplissage  de  cette  colonne 
mi  |  liromatograpliie  est  realisee  aver  le  melange  developpant  de  Hough 
‘l  .  (biitanoi-1.  ethanol-1,  1,  eau-1,9)  pendant  plusieurs 

, 1 , , I r  it  r  I  es  'rortions  sort  chromatographices  sur  papier  alio  tie 

'  ml  a  presence  des  corps  recherches  :  cellos  qui  „e  montrent  qu'unc 
• lhf  *  O'onie  RI  sort  rassemhlees,  concentrees  a  faible  volume 
'  a  se  temperature  repnses  par  ties  pen  d'alcool  ethylique  a  96" 
pour  latsser  enstalhser  4  la  temperature  ambiante  ' 


Resultats 

oristaux  se  torment  Icntement  dans  Palcool 
I  i  -  Aprcs  recristallisation,  les  aiguilles  blanches  obtenucs  out  les 
Si, :";r:  smvantes  :  solubles  dans  i'eau  et  insolubles  dans  Palcool 
lie  Mu,  1  „I™nc  To  lo^n-o1  rc  *  0  °°“  rottuoteurs  ;  point  de  fusion  „  bloc 
,i  l„  ,  2  "  ?  :  oonsumes  sans  residu  ;  pas  d'osazune  ;  melanges 
'rule  i,,i“  l,d.  reference  et  chromatographies  sur  papier  donnent  une 

I. 'v  toeS  ProPne-tes  que  eelles  de  Parabitol.  Kendement  ; 

r  Le  *  “s  Traclions  sur  le  papier 

ilu  mannitnl  A  V™  a“  mveau  lie  '’“’abito)  el  I'autre  an  niveau 

pendant  ,i„  e““  ”  celte  scne  assez  importante,  Parabitol  persiste 

II, 1  mannitol  b!euses  fractlons  avant  de  laisser  visible  la  scale  tache 

h'guill'es"  “•  ~  voit  apparafire  tres  rapidement  de  belles 

“lit  h,e  ,7  daus  1  alc“‘  ethylique.  Ces  cristaux  tins  et  soyeux 

e, ,  114  ""  caracteristiques  snivantcs  :  solubles  dans  I'eau  et 

rails  la  pyridine  ;  pouvoir  rotatoire  #  (I :  point  de  fusion 


Source ;  MNHN,  Paris 
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161°-162°  et  se  s^3^^)n^^°h^t6du,^ems^pas^d’osazone^ 

une  seule  tache  sur  le  papiu  ap  .  ®  Kendement  •  1  %  environ. 

Hemes  prop, idles  aucune  tache 

safle  papTer  Les  IracVoi  s  intermediai.es  ayant  montre  deux  laches 
pas  «e  utilLes  ;  cites  sent  d’ailleurs  e„  ties  petit  nomhre. 


CONCLUSION 

Aiusi,  nous  aeons  separe  par  chromatopuphMh  igggg™* 
i"^f  ^r  avai^vdid  aaparaeanl 
fa  presence  de  ces  deux  polyalcools  chez  “  et  isoles 

Ces  polyalcools  sent  presents  a  1 “ffet  Lkhen  Le  rendement 
AT”  hutomne  peut  depasser  3  %  i  *  belle  saison. 
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Variations  des  glucides  solubles  totaux 
des  lichens  en  fonction  de  1’eclairement 

par  G.  Pueyo 


Etudiant 
'i('s  I-ichens  pendant  ti 


mns  nun  -  .  3  uiciaiMIUsme  giuci- 

„  <'  l"'"'™  ,">»'»)  WnJ»  quo 

iiinp'M  ienn  nt  contiane.  ( >u  petit  observer 


"'•i'  el  tmisienu 
'  hull, nia  est  pint 


>s  que  Stickt. 


11,0  linns;  liinillB 

"ii  peut  observer  egalen 


Intkoduci'on 

i*  * la  ™  *•  v'gila“x  chl»™- 

,  ,  ,, nsi, Idler tensite  Iuminei|se,  de  nombrenx  facteurs 
Vl  i::l,  h,  (|0Se  de*  |Umiere  nHb  eXemp|fs  ,es  exigenees  propres  k  chaque 

. . fare  exposee  ux  ,P°Ur  chacunc  (ie  ses  Principal  fonctions, 

,!■ TS  ,ii„  .nQ  rayons  luimneux,  ou  bien  encore  la  rapidite  des 

l  al  e  re  fort  varia^Tniv^t  VI  quelques-ll^s-  Doilc-  cette  inten- 
!,•  , 101t  Nariable  suivant  le  type  de  vegetal. 

:i||||"sl'lieri!|uet’eiia CO^Pun ^esT60  la  temperature  el  la  concentration 
la  vq  U  ,1'assim  L  2  S  tr°IS  factei,rs  externes  qui  contribue  a 

. . . :  *  ** 

•I . . . nte  m  fur  et  a  mesure 

>» . .  est  ,r«;i  '"r":  1  ass™ilaKon  de  1'anhydride 

,lll,,n,H  vile  el  rette  eneru  e- a-  ™f'r®'e  l“mineusl!  absorbSe  par  la 
"""w  -fiWque  *„B„  TnSf  C‘‘P  “  l'ansr"n”<-  "  tour  en 
*£*  «  m  carbonique  STrSZ*  ”  ^,W,e  *****  4 

,.(.Ui  ;  '  1  *;s  coUaborateurs  il  y  a  environ  vingt  cinq  ans  (G)  et.*  depuis 

. 'ei  t “J*  “"‘a  P,,rid,i  -00  connaianeeasu? 

"  "  reeheraffi  . t  on  f™  ^“‘“"yUlese.  A  parlir 

<  "'"'louse  el  obsmrel  il  l'°,n  ,**  ?"*  types  eonnus  de  reactions 

1.  ..  S  ;  I  '”  *  transformation  ont  eta  delinis 

a|'llI,,ls  (l>' la^lumiere  me  ..  riacl,“"s  pbotochimiques.  Mais  diverses 
'!  en  rlependanl  tP  el  de  "ombreux  phenomenes  photo- 
oependant  restent  encore  inexpliques. 


Source :  MNHN,  Paris 


Dans  le  metabolisme  glncidique  ^  "  *“V 

rdle.  Ainsi,  elle  pent  dedencher  accderabon  « 

des  sucres.  Cher.  -  an  erogames  ^E’LeLh-c!  est  hydro, vsc 
*  uonstiUier  r“kMi.e  et  les  racines.  Certains  s'aeeu- 

ItoiA^Tna’Xe”  les  profits  .enniuaox  les  plus  aborts  de 
la  photosyntfte.se. 


nvoaip  rtc  reclaim®  naturel  pris  uniquement 
Quelle  est  1  importance  exacte  de  rdcologie  des  Lichens  ? 

coniine  facteur  atmosphenque  et  s  n-a  fait  1'objet  de  nom- 

I  .’influence  de  la  lumiere  su  ■  ;  nc  „05  connaissalices 

breox  travaux  or,g. ““ “|  '  " “  '»  la  lumiere  na  pas  on  nils 

actuelles  k  ce  sujet  en  f  ,  vie  des  Lichens  I climatiques ] ; 

determinant  mais  plutot  seconc  aue  «  •  exlerieurs  (temperature 

et  vent),  sous  la  depenaancc  nurement  chmatique. 

la  vie  des  I.ichens,  tout  au  moms  P  „ .eJllo„  rt  nous  aimenons 

>■-  laeteor  'ariaLnfdes  gluddes  chez  les  Lichee 

voir  quel  les  peuvcnt  ctre  l  •  j  presentes  recherches  nous, 

en  function  de  1  eclairement.  Au$Si,  ^..P  sur  ,e  metaboUsnie  glu- 
etudierons  quelle  1U““0P'U  imlta„t  toutefois  a  Petude  des  glueides 
cidique  des  Lichens  en  u  Boumettons  des  lots  de  Lichens  a  un 

solubles  tolaux.  Pou  cela r»us  soumet  otacurit(s  egalrmcnl 

edairage  “„,f ?«aiement  nous  n’aurons  j»  * 

t  i;  * 

mSrCcnritd  d”  plus  ette  es.  invariable  :  nous  nbuirons  done  pas  - 
plus  de  thermoperiode. 


Recoltes 

Xous  avon,  cltoisi  les  loehens  suivanta  :  «ico»o«o  <«rl 

chacun  d’eux.  .  ( 

Ricasolia  her  bam,  D.X.  a  tti  recoltd U 

SexT^  SSS—  es,  un  Lichen 

"I;  snbsfrat  par  de  nnmbrenses  rhizmes.  11  *  preset,  to  sous  blorme  o  Jjt 

STlVSirdrAitptguele  estTaUachee  aax  C.jan^ 
qnl  sont  des  Cijdoearpmeae. 

Lobaria  pubmnaria  Hotfm.  est  issu  de  ta  mto  didnaie  ^  , 
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I  •'•'inches  aussi  bien  par  la  forme  que  par  les  alveoles  qui  garnissent  la 
-  Face  du  thalle.  Du  genre  Lobaria,  il  fait  partie  de  la  famille  des  Stir- 


1  1'idonia  furcata  Schrad.  a  etc  rencontre  sur  des  petits  tapis  de  .Mousses 
"sanl  le  sol  et  les  rochers  de  la  foret  de  Fontainebleau.  C'est  un 
!  Iu’n  niuseicole  relie  au  substrat  par  un  seul  pied.  II  a  un  aspect  quelque 
I1""  gi'isalre.  (..  furcala  est  de  petite  faille,  chaque  specimen  est  arbores- 
:  1  et  possede  des  rameaux  se  terminant  par  des  petit.es  dents  disposers 

extremites  en  forme  de  fourche.  Ce  Lichen  appartient  a  la  famille 
'  -Indoniacees,  celle-ci  se  rattache  aux  Lecideales  qui  sont  des  Cijrto - 

Indonia  rangiferina  (L.)  Web.  provient  egalement  du  Massif  de  Fontai- 
:  i'K  au.  Muscicole  lui  aussi,  il  est  rencontre  le  plus  souvent  sur  le  sonrmet 

I  -ocliers  assez  denudes,  en  petites  toufTes  et  formant  parfois  de  petites 
•Ionics  avec  des  Mousses  ;  mais  il  est  bien  plus  rare  que  le  Lichen  prece- 

"  11  est  solidaire  au  support  par  un  seul  point.  D  un  beau  gris  chair. 

II  presente  sous  une  forme  ramifiee  et  de  petite  taille  ;  les  extremites 
'!■  laineaux  sont  incurvees  dans  le  meme  sens  et  sont  semblables  a  une 
"!  1  l|omie  fermee.  Du  genre  Rangiferina,  il  appartient  a  la  famille  des 
Cladoniacees. 

"s  les  quatres  sont  des  ascolichens  gymnocarpes.  Ricasolia  et  Lobaria 
|n|"  l,arlie  de  l’alliance  du  Lobarion  pulmonariae.  Cladonia  appartient 

II  !  alliance  du  Cladonion  sylvalicae. 

1  's  lichens  ont  etc  rccoltes  a  l'etat  sec  el  au  cours  de  belles  journees 

III  u  dices  (ete),  au  moment  oil  les  conditions  d'eclairement  etaient  les 
f*,us  favorables  (temps  et  intensite). 


Mode  experimental 

I  s  I  arrivee  au  laboratoire,  la  recolte  est  fractionnee  par  chaque  Lichen 
|,|"s"',irs  lots  homogenes  et  de  meme  poids.  Quelques  lots  sont  fixes 
)"""'  'lialement  dans  l’alcool  ethylique  a  96°  G.L.  et  serviront  aux  ana- 
,lu  rl,,|,ul  d'experience.  Certains  lots  sont  etales  sous  des  rampes 
"oii'seentes  (lumiere  du  jour)  de  4  000  lux  environ  et  alJumees  constam- 
S('‘"  '  la.llflis  (lue  d’autres  sont  mis  dans  une  piece  obscure.  Les  Lichens 
I’?.11.  ni;|ii>tenus  pendant  trois  mois  dans  ces  conditions  precises.  Une 
j^nal^ation  assure  une  temperature  et  une  aeration  constantes  pendant 
fle  •  experience.  A  la  fin  de  chaque  mois.  un  lot  par  piece  est 
!ii  mV  (l-  a“8sitdt  nx<:;-  La  stabilisation  et  l’extraction  des  glucides 
rea'li  '  '  ainsi  (lue  la  preparation  des  solutions  hydro-alcooliques  ont  etc 
V's"  s  se*on  •;'  methode  d’analyse  biochimique  de Bodrquelot  ( : 5 )  (  !'. 
i..,,,11,1  lJai’t*e  determinee  de  l’extrait  aqueux  initial,  nous  effectuons 
(|(JS|,.-V  1,1  yscl  1,,Lale  (2  heures)  a  l’acide  sulfurique  (1  %)  afin  de  pouvoir 
f,  ,  s  h’lucides  solubles  totaux  comprenant  aussi  bien  les  oses  dont  la 
ini,j  rcductrice  est  fibre,  que  les  holosides  et  les  heterosides  reducteurs 
,)eBEV"1ent  "u  devenus  reducteurs  apres  cette  hydrolyse.  La  methode 
n0Us  ,"l-VNh  C-)  basee  sur  I'utilisation  de  la  fonction  rcductrice  du  glucose 
s  I'crn i is  d'effectuer  le  dosage  des  sucres.  Ces  operations  sont  reali- 

1  1  "l01ns  deux  fois  pour  chaque  lot  de  Lichens. 


Source :  MNHN,  Paris 


Rf.sui.tats 


a)  Lichens  exposes  a  un  eclairement  constant  (Fig.  1). 

On  observe  un  leger  accroissement  des  sucres  au  cours  du  premier 
mois  tandis  que  pendant  le  mois  suivant  le  taux  des  glucides  va  en  decroi.s- 
sant'chez  tous  les  Lichens.  On  remarque  enfin  une  legere  augmentation 
au  cours  du  dernier  mois.  Ayant  poursuivi  nos  experiences  avec  Ricasolia 


Teritafe  <n ^Ulc'tcUs setups  t*  tftux  mtivt 


Lichens  D6but 

Ricasolia  herbacea  0,93 

Lobaria  pulmonaria  0.91 

Oladonia  jwcaki  0,61 

Cladonia  rangiferina  0,44 


1  mois  2  mois  3  mois 

0,92  0,70  0,78 

1,10  0,72  0,74 

0.66  0,48  0,54 

0,46  0,37  0,37 


Source :  MNHN,  Paris 
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et  avec  LobaHa,  nous  avons  vu  que  cet  accroissement  se  prolongeait  au 
cours  d  un  quatrieme  mois  (7). 

Dans  1’ ensemble,  on  remarque  pour  les  lots  exposes  a  une  lumiere 
continue  que  1’influence  de  celle-ci  a  occasionne  deux  elevations  du 
l  nix  des  glucides  solubles,  l’une  au  debut  et  l’autre  a  la  fin  de  l  experience 
!  :'‘s  dfux  mouvements  ascendants  peuvent  expliquer  cn  partie  1  elabora¬ 
tion  de  certaines  substances  carbonees  issues  de  la  photosynthese,  ainsi 


Fig. 

Lichens 


Glucides  solubles  totaux  pendant  l’obscuritd 


D6but 


3  mois 


y  i'  lisolia  herbaced 
■<> baria  pulmonaria 
'f'lonia  furcata 


0,93  0,60 
0,91  0,68 
0,61  0,50 
0,44  0,42 


0,77  0,82 

0,79  1,10 

0,54  0,56 

0,56  0,53 


Source :  MNHN,  Paris 


ricrplpration  de  la  vitesse  d’hydrolyse  de  quelques  glucides  declen- 
q,U  la  l  nnierc  En  fonction  d’une  estimation  globale  des 

chee  parfois  pai  la  mmi  variations  dans  le  metabolisme  glun- 

lienne  des  vegetaux  exposes  a  la  luimere. 

b)  Lichms  soumis  i  um  obtmriU  pcrmtmmle  (Fig.  3). 

r  "if flT  ^d^esdS"-Ce?”^i=nr;L:,e 

™“uartic  du  manque  d’cclairement  :  la  lumiere  laisant  completeuu-.it 
de  reactions  pl.otochimiques  particolieres. 


Conclusion 

Mnsi  nous  awns  etudie  l'influMce  de  la  lumiere  sur  le  metatolisiue 
seconds  procdetinen^d^u^Bassin  parisieu  oi,  ils  out  ete  pro, eves  an  pnn- 

"rS™  q»  ™  %££  x 

Slicla  ;  sa  recolte  dTectuee  a  une  epoquc  on  la  ten  g 
tivement  MbU  a  permanent,  leur 

Lorsque  les  Lichens  sonl  exposes  a  nh„prve  deux  augmen- 

e volution  est  la  meme  pour  les  quatre  espe  •  .  troisierne 

tations  du  taux  des  sucres.  Tune  au  premier  mo»  «t  1  ^ “* 
mois  Tout  recemment,  nous  avons  observe  que  cc  nous  neons 

Sit  pendant  deux  mois  encore  chez 

egalemenl  suivi  1  evolution  d  autres  sucres  et  p  manente  leurs 

Lorsque  les  Lichens  sonl  soumis  a  une  obscunte  l  erI"a.nef ^anic,re 
glucides  solubles  totaux  se  component .  ici  aussi,  at  a  sucreS 

pour  les  quatre  espeees  :  on  remarque  un  abaissci  c  .  •  montrcnt 

au  premier  mois.  Les  courbes  de  ces  lots  sei  van  ,  ^  s’0ppo- 

l'evolulion  inverse  de  celle  des  courbes  des  lots  eclaires,  done  dies  I  v 

Lien  que  les  variations  glucidiques  soienl  les  ur^teneurs 

Lichens,  on  observe  que  pour  des  espeees  comme  les  S  conune 

en  sucres  soul  elevees  au  debut  d’ un  echurem en  «  Jo^uer. 
celui  des  Clndnniti  espeees  a  tendance  heliophile.  Mats  H  taut 
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par  centre,  que  l’elevation  du  taux  des  sucres  situee  apres  l’abaissement 
I",;n  les  Lichens  soumis  a  1  obscurite  est  plus  accentuee  chez  les  Sticlacees 
Kn  lin  de  comPte-  il  est  possible  que  tous  les  Lichens  soient  plus  ou  moins 
heliophiles  et  done  a  des  stades  fort  difTerents. 
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Sur  1’ interference  du  metabolisme  glucidique 
d’un  Champignon  Ascomycete 
et  du  metabolisme  glucidique  d’une  Algue  bleue 
dans  un  Lichen  marin :  Lichina  pygmaea  Agardh 

par  Mile  Genevieve  de  Lestang  Laisne 


pignon  par  rapport  a  1’ Algue,  source  unique  de  tout  ce  metabolisme  gl 


Algues  et  Champignons  realisent  dans  les  Lichens  des  assocmt  oM 
qui  lilt  permettent  de  vegeter  et  de  s'accroitre  dans  des  “ 

des  sites  ties  inhospitaliers.  oil  chacun  des  symbiotes  seal erait  ten 
incapable  de  se  maintenir.  Cette  association,  qm  angmente  leur  vitalite, 
pose  quelques  problemes  physiologiqnes.  tonetion 

L’apport  essentiel  provient  de  l’Algue  qm  seule,  grdce  d  sa  tone  »n 
pholosynthetique,  peut  elaborer  des  sucres,  et  -  s  il  s  agit  des  Cyan  p; 
iees  —  des  acides  amines,  a  partir  des  elements  pulses  dans  1  atmosphere 
(gaz  carbonique,  azote,  eau).  .  *nn«ster 

L'apport  dn  Champignon,  apparemment  “c0"dal;e'  do'*  c°“bable- 
dans  la  protection  procuree  par  son  mycelium  abondant,  et  P  “ 
meat  anssi  dans  la  fourniture  de  substances  stimulantcs  vitam — 
on  liormonales  capables  de  favoriser  le  developpement  de  1  ensemn 
peut-etre  d’autres  elements  encore...  . ,ss0- 

Les  lichenologues  anciens  (1)  avaient  tendance  a  constderer  cette  as^ 
ciation  comme  une  veritable  exploitation  de  1  Algue  Champ  s" 

Schwendeneh  (1869),  Warming  (1902),  Nienburg  (191/),  oi  1  )(|ij 

un  parasitisme  plus  ou  moins  pousse :  Bobnet  (18/d),  K-lenku 

1904). 


Source :  MNHN.  Paris 
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I.cs  chercheurs  modernes  :  Quispel  (1945),  Shaede  (1962),  incline- 
i.  ldit  plutot  a  considerer  cette  association  comme  une  symbiose.  Leurs 
i  id  de  culture  pure,  de  l’Algue-gonidie  ont  montre  la  grande  utilite, 
i  d  la  necessity  de  ccrtaines  substances  de  croissance  (acide  ascorbique 
i  i  narliculier)  pour  le  developpement  de  l’Algue  elle-merne.  11s  en  dedui- 
Sl  1  assez  legitimement  semble-t-il,  que  dans  les  conditions  de  l'asso- 
d  ii  ces  substances  proviennent  du  champignon. 

1  )e  nombreux  biochimistes  ont  isole  dans  les  Lichens  des  especes 
chimiques  rarement  produites  par  les  vegetaux  ordinaires  et  caracteris- 
li  ;  i  s  de  l’association  :  erythritol  ou  arabitol  (2,  12,  14),  glucosides  a 
pelvalcool  (13,  18,21),  lichenine  et  polyosides  voisins,  depsides,  depsi- 
,l";  ,hvers.  phenols,  de  nombreux  pigments,  etc...  (1).  Mais,  dans  un 
1,1  svstematique,  on  n’en  donne  generalement  pas  la  proportion  dans 
les  lhalles,  et  nous  ne  nous  rappelons  pas  qu’on  ait  cherche  quel  rapport 
il  oouvaity  avoir  entre  ces  substances  et  les  produits  du  metabolisme 
pa  :  ulier  de  chacun  des  symbiotes. 

1  ,ans  nolre  travail,  qui  s’est  volontairement  limite  aux  glucides  solubles, 
”"lls  nous  proposons  au  contraire  de  voir  quelles  modifications  du  meta- 
l?'.l||SI|,e  de  chacun  des  symbiotes  resultaient  de  leur  etroite  association 
-  s  apercevrait  peut-4tre  au  profit  duquel  penche  l'equilibre. 

']IIIS  avons  c'hoisi  comme  sujet  d’etude  le  Lichen  marin  Lichina  pygmaea 
d.  snii.)  Agardh,  specialement  favorable  car  il  resulte  de  la  symbiose 
<1  u 1 1 . -  Algue  bleue  et  d’un  Champignon  pyr6nomyc6te  dont  les  metabo- 
lls,il'‘s  glucidiques  nous  sont  suffisamment  connus.  L’Algue  bleue  est 
uu'iiie  de  Rivularia  bullala  Berk,  etudiee  naguere  dans  notre  laboratoire 
I11  ...  Payen.  Le  metabolisme  glucidique  du  Champignon  pyrenomycete 
«!  i  s  probablement  celui  de  tous  les  Ascomycetes  etudies  jadis  par 
vu(  '  QUEL°T’  Ct  d°nt  °n  sait  la  remar9uable  uniformite  a  ce  point  de 

Nous  avons  groupe  les  resultats  de  nos  recherches  en  quatre  chapitres. 


Pr61iminaires  p.  347 

1  hapitke  I  :  Glyc6rol  et  sucres  simples  p.  350 

'  -hapitbe  II  :  Mannitol  et  mannosido-mannitol  p.  353 

1  hapitre  III  :  Glucosane  et  glycogfene  p.  357 

Ohapitre  IV  :  Les  polyosides  mucilagineux  p.  360 

Conclusions  generales  p.  365 


Pbeliminaires 

1  -  Lichina  Pygmaea  (Lightf.)  Agardh. 

P'J9maea  Agh.  est  un  Lichen  assez  repandu  sur  les  rochers 
nmv  S  '  !’  nos  C()tes  (8)-  11  les  tapisse  de  larges  plaques  noires,  au  niveau 
|)  n  des  hautes  mers,  legerement  au-dessus  de  Pelvelia  canaliculala 
rainin  ,  '.ur‘  avec  lequel  °n  !e  trouve  parfois  melange  (fig.  1).  Ses  thalles 

“n  in  1  *1.US.  011  mobls  aPlatis,  sont  fruticuleux,  dichotomes.  Fixes  par 
apn  1,  ,0lt’  1,8  se  dresscnt  sur  une  hauteur  de  15  mm  environ.  Les 

(  terminates,  globuleuses,  s’ouvrant  a  maturite  par  un  pore 

■  s0|u  typiques  des  Pyrdnofichens  (fig.  2). 


Ce  Lichen  s'accommode  apparem.nent  fort  bien  de  conditions  tolo- 
giques  difficiles,  subissant  sucressivement  sur  le  rochet  mi,  les  froids  rs 
plus  rigoureux  ct  les  rayons  bruiants  do  soled,  De  courtes  penodes  d  im¬ 
mersion  dans  beau  de  Her  Ini  sold  necessaires.  mm  de  longs  lacages  a 
I'eau  de  pluie  on  de  longues  periodes  de  sceheresse  ne  lui  semblent  gnere 
dommageables.  Parfois  racorni  el  amt,  tt  parad  presque  mort,  mm 
ressuscite  a  la  moinclre  humidite. 

ffien  qu’on  alt  pu  en  donter,  ce  vegetal  renfcr.ne  one  (.yanophyive 
authentiquement  Rivulariacee.  dont  on  pent  apercevoir  (sur  la ' 
fig.  it)  les  trichomes  bleu  vert  pcrpendicufimes  au  cortex,  debutant  p. 
one  grosse  cellule  jaiine  apparemment  vide  (Phetcrocyste)  et  dont 
cellules  en  file  s'amennisent  de  la  peripheric  vers  le  centre  comae  I 
est  caracteristique  dans  ce  groupe  d  Algues  bleues  F.lles  sold  ici  pel  < »- 
nantes.  alors  qne,  libres,  dies  ne  vivent  qu  en  ete  dans  la  clialeur  It 

1  hUn’ pfectenchyme  flbreux  de  Champignon  les  enveloppe,  seinblad 
parfois  les  saisir  de  ses  hyphes.  Cette  zone  d’Algues-gon.dies  est  protege, 
par  un  cortex  tres  scree  forme  par  la  coalescence  du  mycelium  fongiqu  . 
L' ensemble  se  prolonge  dans  les  apothecies,  tapissees  mteneurement 
d’un  pyrenium  bien  marque  (fig.  4)  . . , 

D’innombrables  paraphyses  se  pressent  antoar  lies  asques  eylindriq 
qui  liberent  chacune  huit  spores  nodes.  Hyphes  et  fructifications  . 
ptonnantes,  alors  que  les  carpophores  des  Ascomyceles  fibres  ne  s,  ud 
que  quclqnes  jours,  sur  un  snbstrat  nccessairement  riche  en  can  el  en 
dechets  organiques.  ici  les  fructifications  sont  visibles  toule  1  annee,  man 
specialement  l’ete. 

9  —  BAPPEL  DE  NOS  CONNAISSANCES  CONCERNANT  EE  CONTEND 

'  glucidique  tm  Riuularia  bullata  Berk,  et  des  AScoMvcfcres  E» 
VIE  LIBRE. 

Les  donnees  sont  succintes  et  assez  anciennes  : 

En  ce  qui  concerne  Riuularia  bullata  (Poiret)  Berk.,  J.  Pa  yen  a  monir  . 
en  19157  (17),  que  cette  Cyanophycee  ne  contient  qu  extremement  p 
de  sucres  reducteurs  libres.  Elle  n'a  trouve  ni  saccharose  m  glucosioe 
du  type  noridoside  (present  dans  les  Algues  rouges),  et  a  cherclie  e>. 
vain  le  mannitol  et  la  laminarine  (presents  dans  les  Algues  biunes). 

Mi  par  centre  du  trehalose  qu’elle  a  pu  faire  enstalliser  :  cnvirii 

.  ,  . . — . .... i  coni  enprp  a  petite  moueme 


tie  la  substance  seche. 
du  vegetal. 

L’Algue  secrete 


iron  1  ‘ 

-  apparem  '  '  “ 

n  outre  une  quantite  Ires  importante  d’un  mucilage 

'  1  _  ,.l„l..vl.s  „  fourn i  un  tne  allS' 


I  .  Alyllc  alfU  l  It  Cll  tttllix  uuv  *  ,  '1  njjri 

faiblement  dextrogyre,  dunt  Phydrolyse  acidc  globale  a  fotirm  un  inrlnns 
de  glucose  (65  %),  d'arabinose  (2tl  %)  et  .fun  acide  uromque  (la  W 


a  pouvoir  rotatoire  faiblement  positif. 

Nous  avons  nous-meme  cherche  a  completer  ces 


s  donnees  en  veriliant 

que  "le  mucilage  ne  contenait  pas  de  radicaux  sulfuriques  donJ 
:  . . „;i. ,w  A 1  mips  marines  brunes  et  rouge*. 


dotes  au  contraire  les  mucilages  des  Algues  ma 
J.  Payen  n’a  pas  vu  de  glycogene. 


En  ce  qui  concerne  le  Champignon  pyrenomycete,  nous  nc  P®  '  f 
voir  que  des  donnees  probables,  car  l’espece  precise  de  1  A  scorn  > 
est  encore  &  determiner. 


•  que 

qui  entre  en  associatii 


BRYOL.  ET  LlOHftN'OI.. 


T.  XXXIV.  Pl.  IX. 


Source :  MNHN,  Paris 


Bryot..  et  Lich£nol 


T.  XXXIV. 


X. 


Fructification  dc 


coupe  sugittale. 


Source :  MNHN,  Paris 


'  t  pcnrianl..  Ira  travaux  de  Bolmqdelqt  (5)  el  de  nombreux  chercheilrs 
j.n  l.  nrars  mu  mo, lire  q„e  le  content,  gluridique  de  ces  Champignons 
' l"1'1  a  'Ult  constant,  constitue  surtoul  de  mannitol  el  de  trehalose 
mucilage  non  sulfuryle  (19),  nontenant  des  sucres  (specialement 
" :n i nose)  el  un  acide  uronique  (probablement  glucuronique).  baigne 
I'  I i.v plies  de  leur  plectenchyme. 

™erve  importante  de  glycogene  s'accmnule  dans  les  spores  a 
l'1  li:IS1'  oes  carpophores  et  sous  l’hymenium  (9). 


K.coi-Ti-:  des  Lichen; 


■  Lichens  ont  etc  recolt es  sur  les  rochers  de  la  cote  proche  de  Dinard 
'Is  abonrlent,  dans  les  stations  les  plus  ensoleillees  (Sud.  Sud-Ouest)  afin 
;Mler  la  presence  de  Catanclla  opunlia  qui  Vegete  parfois  a  son  ombre. 


<  . -  I11'  vegete  parfois  a  son  ombre. 

, Halles  obtenus  en  masse  par  grattage  -  sitot  l’exondation 
lleillls  dans  nne  grande  nappe  de  plastique,  sont  iminediatement 
*ur  'in  tam's  daas  un  Jet  violanL  d’eau  de  mer  qui  entrame  des 
'des  dc  petits  mollusques  (Lnsaea  rubra  Montagu),  du  sable  et  des 
-  de  Balanes  (II).  IIs  sont  ensuite  essores  puis  tries  brin  a  brin  ce 
'  l"1  '.nn'ai1  ldngf  tr®5  minutieux,  et  fixes  sans  delai,  par  portions. 

1  1  I  alcool  a  95°  bouillant. 

lecoltes  ont  ete  faites  a  difTerentes  epoques  de  l’annee,  au  mcme 
'  penda,1\t  deux  ans-  °“  a  utilise  en  tout  de  I  a  5  kilos  de  materiel 
.  partiellement  sec,  a  partir  d’une  quinzaine  de  kilos  de  recolte 
'  liens  contiennent  environ  30  %  de  substance  seche 
!  -sont.  pour  des  vegetaux  marins,  relativement  pauvres  en  cendres 


I  ‘i  'lparalion  des  extrails. 

1  ;  glucides  sont  obtenus  en  epuisant  trois  ou  quatre  fois  les  thalles 
I  alcool  a  8o«  puis  par  de  l’eau  bouillante.  On  separe  ainsi  les 

-  ''<'■*  a  peti  es  molecules  des  polyosides.  Chaque  extrait  est  ensuite 
ll0|me  par  les  solvants  convenables. 

"  l-rs  ex  trails  akooliques  sont  particulierement  riches  en  matieres 
j  IM  S.  hpid.ques  et  pigmentai.es,  ainsi  qu’en  sels  (NaCI  et  MgCL). 

'  debarrasse  des  premieres  par  evaporation  de  l’alcool  dans  un  courant 

'i  mum  ,|  une  reprise  par  l’eau  et  d’une  filtration. 

I ,  st‘  s  0nt  ete  eliminea  par  une  technique  originale  Ires  eflicace  • 
,,1, M  Zm'rSi  f?"eU8es  c°ncen trees  out  ete  agitees  avec  une  zeolithe 
biiM.u,,.  ,1  (,f)te"“e  en  trattanl  la  zeolithe  commerciale  par  l’acetate 
eh|(,rim.  ,i  P  °mb>’  Le  c*|lore  des  chlorures  donne  avec  le  plomb  un 
fix™.  .!  |.  P'01!lb  peu  soluble  a  froid  :  le  sodium  et  le  magnesium  se 
11  sui  la  zeolithe  pour  donner  des  sels  insolubles. 

'  d  '.I!  ,- !'a!l0?.(lesmaliTs  Proteiques  par  l’acelate  basique  de  plomb 
sous  f(  , If-  MXces  de  |,lomb  ,h‘  a  1  acetate  baaique  ou  reste  en  solution 
Dans  C  dC  Chl°rUre  eSt  el,,,T«  Par  UD  Peu  d’acide  sulfurique  dilue. 
retenus  nH,  "niCre  °peratl0n’  1  acide  aeetique  et  l’acide  sulfurique  sont 

I  Ul>  passage  sur  une  resineechangeuse  d'anions(Amberlite  410). 

»p,;hl  “e“r  d<!,'“1,ve-  "molore,  neutre,  „e  contient  plus  que  les  glucides 
,'s  sont  nombreux,  et  teront  lobjet  des  chapitres  I  et  11, 
9"e  d  une  partie  du  chapitre  III. 
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b)  Us  extraits  aqueux  seront.  mix,  concentres  a  sec  a  basse  temperature 
ct  remis  en  pontlre.  11s  sennit  progressivement  epuises  scion  une  methode 
assez  complexe  dent  on  trouvera  !e  detail  au  chapitre  IV. 

cl  Lit  residu  des  epuisements  ne  renferme  plus  guere  que  du  glycogi-ne 

(dtudie  au  chapitre  III),  dela  cellulose  etde  la  chltine. 

I -etude  posterieure  ties  difKrents  extraits  exigeait  1  utilisation  de 
techniques  parUculieres.  On  en  trouvera  le  detail  au  cours  des  chapitres 


ci-dessous. 

Le  tableau  suivant  resume  les  operations  : 


extrait  t _ 

defoque 

dessale 


Lichina  pygmaea 


J  thalles  fixes 


1 


Ale .65° 
bouillant 


epuisc-  par: 


extrait  sec 
pulverise- 


C-puisements 


acetate  d'ethyle  lycerol 
froid  - * 

ether  aqueux  _ t  glucose 

bouillant  fructose 

galactose 
arabinose 
xylose': 

ale .me thylique  _ _  mannitol 

bouillant  raannosido*- 

mannitol 


,  _  Ale. to’ 

manno-g&lac  tan  es  -  bouiHa!  - 

manno-x.vlo-galac-^ _  Alc.tr 

tar.e  glucuronique  bouillant 

xylo-galactane  ^ -  eau 

arabino-galactane?  frojde 

polyoside  complexe  *  bouillon ie 


(phenols , etc . ) 


Chapitre  premier 
GLYCEROL  ET  SUCRES  SIMPLES 

L' extrait  obtenu  par  l’alcool  a  85"  contient  les  oses.  les  polyalcools 
et  les  glucosides  a  petite  molecule.  !1  nous  a  etc  possible  de  les  separer 
en  epuisant  par  dillerents  solvants  le  residu  sec  obtenu  par  evaporation 
de  ce  premier  extrait  complexe. 

Par  une  trituration  a  froid  de  quelques  minutes  dans  1’ acetate  d  etnyi 
on  extrait  une  quantile  appreciable  de  glycerol  libre. 

Par  epuisement  du  residu  dans  un  micro-extracteur  (type  Bus; 

1’ ether  commercial  legerement  aqueux,  pendant  24  heures,  on  entrain 
toute  une  gamine  de  sucres  simples  :  des  pentoses  (xylose  el  arabinos ) 
et  des  hexoses  (glucose,  fructose,  galactose). 


Source :  MNHN,  Paris 
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1"  Le  glycerol. 


il  est  obtenu  par  evaporation  rapide  sons  vide  de  l’acetate  d'ethyle. 
n,i  ivnieille  une  petite  quantity  d'un  residu  incolore,  visqueux,  ties 
hvgmscopique,  a  saveur  brulante,  cheminant  aussi  rapidement  que  le 
b  eiMin  glycerol  sur  les  chromalogrammes  de  partage  sur  papier  (entrai- 
ni'iir  n-butanol,  ethanol,  eau,  9/2/1)! 

<■'  glycerol  se  revele  sous  l'aspect  d’une  tache  parfaitement  blanche 
""  hind  brim  fonce  d’oxyde  puce,  apres  pulverisation  de  tetracetate 
'Ic  | >m b  (500  nig  dissous  dans  25  ml  d’un  melange  de  2/3  de  benzene 
d  !  :  de  xylene).  Le  tetracetate  de  plomb  oxyde  tres  rapidement  les 
(mlyalcools,  lentemcnt  les  sucres.  A  la  place  des  polyalcnols.  le  tetracetate 
lSl  transforme  en  acetate  simple  stable  et  incolore,  tandis  que  tout  autour 
le  tetracetate  decompose  par  la  vapeur  d'eau  atmospherique  se  transforme 
en  oxyde  bran. 

N"IIS  avons  prefere  cettc  technique  a  celle  preconisee  par  Bradfield 

d  1  . .  l>l“s  simple  a  preparer  (pourpre  de  bromocresol  dans  un  tampon 

"  )•  qui  manifeste  1'acidite  acquisc  par  les  polyalcools  et  les  sucres 
C"  i  '  sence  de  borates,  parce  que  cette  derniere  est  facilement  cause 
d  i  M  en  faisant  prendre  pour  laches  de  sucre  ou  de  polyalcool  des 
buh  >  d’acides  organiques  susceptibles  de  se  trouver  la,  specialement 
die/  les  Lichens. 

>  is  avons  verifie  que  cette  glycerine  donnait  bien  la  reaction  carac- 
"Tlsi "l'ic  de  l’acroleine.  Cette  substance,  qui  donne  des  vapeurs  tres 
l",l,l:'"u‘s  aux  yeux  et  qui  reduit  a  froid  le  nitrate  d’argent,  a  ete  obtenue 
I1'11. 1  11  milage  a  sec  en  presence  de  sulfate  acide  de  potassium. 

1  1  glycerol  est  tr£s  rapidement  oxyde  par  le  periodate  de  potassium 
l'n  lnl,|cu  acide,  et  cette  propriety  nous  a  permis  de  doser  la  proportion 
l|u  glycerol  dans  nos  liqueurs. 

La  reaction  d’oxydation  s’ecrit : 

CH,OH— CHOH— CH2OH  +  2  I0*K  -►  2  I0,K  + 

HCOOII  +  2  HCHO  +  HaO 

1  'ic  mole  d’acide  formique  correspond  a  une  mole  de  glycerol.  La 
"  " . 1  s  effectue  tres  rapidement  a  la  temperature  ordinaire  (en  une 

1111 1,1  ,|lx  secondes).  On  arrete  la  reaction  au  bout  de  ce  temps  en  ajou- 
a"  ""  ,arSe  exces  de  propane-diol,  qui  consomme  l'exces  de  periodate 
uns  donner  d’acide  formique. 

L  acide  formique  est  titre  par  une  solution  de  soude  N/50  en  presence 
<le  111  dC  bromocr6so1’  9ui  vire  a  pH  5,2-6, 8,  avant  la  neutralisation 


Dai 
i'll  gin, 
par  8, 


-  ml  il’uns  solution  glyceiique  corresp 
‘  augmentation  d’aciditc  due  &  l’acidi 
’*  11,1  “6  8°ude  N/50.  Ceci  correspond  ait  ii 


Kuidant  a  46  g  sec  de  TAchina 
e  formique  seul  6t ait  neutralist 
15,5  mg  de  glyc6rol. 


de  1  "".grammes  de  thalles  secs,  on  obtient  environ  33  milligrammes 
,1  u\  |  '  S|mstance  quantile  assez  faible  mais  tres  remarquable,  car 
viv  '  i  pas  GOlirant  de  trouver  du  glycerol  libre  dans  les  organismes 
,,‘l  s-  "u  ne  le  trouve  habilucllemenl  que  dans  les  liquides  fermentaires 
'merieur  des  cellules  de  levurc. 

ill's  II  -  i|Sl,bsLance  a  trouV(5e  dans  toutes  nos  experiences.  La  fixation 
idles  vivants  et  le  maintien  aseptique  de  toutes  nos  liqueurs  (sous 


ection  possible  d’une  'contamination  par  des  Levu- 


tolu&ne)  exduent  I'objc . , 

res.  ou  d’une  fermentation  anaerobic  accidentelle 

2"  LeS  St 'CUES  REDUCTEURS. 

I.’extrait  obtenu  par  I’elher  legeremenl  aqueux,  remis  en  solution 
dans  l'eau  apres  evaporation  du  premier  solvant,  est  chromatographic 
Sur  papier,  en  employant  le  phenol  aqueux  comme  phase  mobile. 

I,es  revelateurs  ont  ete  : 

,)  I  '.mu.  phosphorique  (uvSe  1  g,  eau  :!  ml.  acrde  phosphonque  per 
1  nil  alcool  ms  20  ml),  colorant  cu  bleu  fructose  el  fructosanes  (19  b). 

b)  La  benzidine  trichloracetique,  colorant  en  brun  lea  hOmaea  el 
en  brun  rougeatre  les  pentoses  (3). 

On  revi  le  ainsi  au  niveau  de  temoins  purs  :  du  glucose,  du  fructose, 
des  traces  de  galactose,  de  l’arabinose  et  peut-etre  un  peu  de  xylose. 

Ces  indications  exigeaient  quelques  confirmations  car  divers  produils 
phenoliques  entraines  dans  les  extraits  alcooliques  pouvaient  se  meler 
aux  sucres  et  donner  des  taches  colorees  dans  ces  conditions. 

On  verifia  done  que  I'on  obtenait  facilemenl  les  reactions  colorta 
foraniques  caracteristiqucs  de  ces  didcrents  sucres  :  quelques  gout  es 
de  l'cxtrait  dnnnaient  la  coloration  violacee  classique  asm  1  orcuic  rm»- 
rhydrique  ce  qui  conlirmait  la  presence  de  pentose.  On  obtenait  en  milieu 
chiorhydrique  etendu  au  demi  la  coloration  rouge  avec  la  resorcinc  (reac¬ 
tion  de  Selivanoit),  ce  qui  indiquail  la  presence  de  fructose.  La  presence 
des  autres  sucres  etait  revelee  de  fafon  caractdnstique  —  par  1  oblention 
dc  la  olucosazone  en  balais  abondante  se  formant  a  1  ebullition  en  tingl- 
cino  minutes  en  presence  de  phenylhydrazine  (glucose  et  fructose), 
par  la  cristallisation  dans  le  mime  reactif,  mais  au  bout  d  on  temp* 
plus  long  et  seulement  apres  on  leger  refroidissement  tie  la  bqueur.  M 
galactosazone  en  larges  teuilles  jaunes  groupers  en  rosette  (galactose). 

—  par  la  cristallisation  dans  le  mime  reactif,  au  bout  d  une  bMB 
et  apres  un  lent  et  complet  refroidissement  des  longs  cheveux  soup  • 
de  l’arabinosazone  (arabinose) ; 

La  xylosazone,  si  elle  etait  presente,  etait  douteuse. 

La  plus  grande  partie  des  sucres  etait  former  de  glucose  cl  de  iruu 
Le  pouvoir  rotatoire  specifique  de  l’cxtrait  a  ete  trouve  dc  pin 
—  17°  un  peu  moins  negat’d  que  celui  qui  correspondrait  au  sucre  mte 
verti  seul. 

rotation  de  «  =  -  0"0li  P°«r 
de  de  G.  Bertraxd  a  0,17  o- 


Au  tube  polarimiitrique  a  2  il 
mie  quantile  de  redueteur  evalut — 

La  quantile  folate  des  sucres  simples  extraits  etait  de  lb  i  20  mg 
ment  pour  100  g  de  thalles  secs. 

La  presence  d'une  quantile  dosable  de  glycerol  el  d  une  quatil*^ 
peu  pres  egale  de  sucres  simples  tres  divers  nous  pa  rail  tres  inten* •  - 
et  inedite.  Le  metabolisme  symbiotique  de  Lichina  pygmaea  se  carac. 
ainsi  d'emblee  par  une  lenteur  particuliere  des  reactions  de  s>.  i 
comprehensible  dans  les  conditions  ecologiques  difficiles  dont  s  a 
mode  le  Lichen  :  due  sans  doute  aussi,  comme  nous  le  verrons  ^ 
loin,  a  la  difficult  des  echanges  entre  symbiotes  dont  les  cellules 


Source :  MNHN,  Paris 
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: ' 1  k“ur  individuality  morphologique  et  physiologique.  Les  sucres  qui 
s"ul  "rdinairement  tres  rapidement  remanies  et  pour  cela  indecelables 
Irs  Champignons  coniine  chez  les  Cyanophycees,  s’accumulent  id 
nlraire  suflisamment  pour  pouvoir  etre  recueillis  et  caracterises  sans 

ambiguTte. 

glucose  el  le  fructose  sont  peut-fitre  en  partie  issus  de  1'hydrolyse 
"diarose,  que  nous  n’avons  pas  aper^u  avec  certitude.  11s  sont  evi- 
''  l"'nl  lps  elements  premiers  du  metabolisme  glucidique,  eri  relation 

11  . .  avec  le  glycogene  et  le  mannitol,  facilement  forme  a  partir 

llh  1  ructose  dans  ce  milieu  partiellement  asphyxique  (mannitol  -  fruc. 

I  glycerol  est,  lui  aussi,  probablement  une  deviation  du  metabolisme 
lIi  i  lique  en  milieu  tres  reducteur  (triose  -f  2  H). 


Chapitke  II 

MANNITOL  ET  MANNOSIDO-MANNITOL 

1  '-'.v  traits  alcooliq ues  abandonnent  tres  facilement,  par  evaporation, 

mu  11,1  dude  de  cristaux  en  aiguilles  que  l’on  reconnait  tres  vitc  comme 
' ;  In  mannitol.  Cette  masse  crista!  line  assez  coloree  est  toutefois 
11  1111  grand  nombre  de  substances  etrangeres,  phenoliques  on 
K_".  "lMlues-  demise  en  solution  dans  l'eau,  elle  est  legerement  reductrice, 
hydrolyse  acide  rapide  fournit  une  quantite  Ires  appreciable 
I  '  "'iieteur  supplementaire.  La  difficult  est  de  separer  de  la  masse 
i" !l"‘nt  preponderante  du  mannitol  les  phenols  et  les  substances  gluci- 
1  "IIU  S  pen  condensees  qui  1’impregnent. 

1  phenols  sont  tres  solubles  dans  1’alcool  fort  et  s’eliminent  a  froid 
""  lS  ,es  premieres  recristallisations  assez  aisement.  IIs  sont  ccrtaine- 
,llei|l  abondants. 

p  "ne  chromatographic  de  partage  sur  papier  (solvant  :  n-butanol, 

' ' "  "  'dique,  eau.  1/1/2, 5;  revelateur  :  perchlorure  de  fer),  on  observe 

Ml  tro‘s  Inches  bleu  vert  ;  elles  correspondent  a  des  phenols  du 

“""I”  pyrocatechique. 

'  •  ' 1 1 1  s  so  revelenl  en  rouge  cerise  lors  des  pulverisations  au  phtalate 
,r  l't  pourraient  elre  pris  pour  des  pentoses, 
cssais  de  cristallisations  fractionnees  dans  des  alcools  de  titre 
n'ont  pas  permis  de  separer  suffisamment  le  mannoside  du 
'"""'"‘-.a  cause  du  tres  grand  exces  de  celui-ci. 

,  i  'i|-  n  aeons  guere  eu  plus  de  succcs  avec  des  essais  de  chromatographic 
I  "nuc  de  papier  ou  de  carbone- celite,  ear  les  constituants  du  melange 
l„|  M;m,||  avec  des  vitesses  tres  voisines  quelle  que  soit  la  phase  mobile 

de  Ki  S  'V,,"s;  cgalcmcnt  lento  d’isoler  le  mannoside  par  la  metbode 
rainnl'.'v"1  l  l  utdisant  le  pouvoir  qu’a  le  borax  de  donner  des 

!i(|u.  x'  ,^S  acides  d’ionisations  differentes  avec  les  substances  polyalcoo- 
r'v.l'v  "  Slleroes-  Cetle  chromatographie  sur  resines  anioniques  s'est 
i|ni  ll(.  Issez  efficace.  mais  c'esl  une  metbode  extremement  longue  et 
""l|s  a  fourni  a  cliaque  operation  que  deux  ou  trois  milligrammes 


Source :  MNHN,  Paris 


354 


G.  DE  LESTANG  LAISNE 


de  substance,  seulement  partiellement  purifiee.  Nous  Pavons  done  .ban- 
donnee.  ..micSo  fut  relle  de  l’epuisement  de  la 

“SSeu^nShylfque  abaudonue  d'aboed  des  cristaux  de  mannitol 

caracterises  pat  lea 

techniques  suivantes : 

Le  ^inamiHol '  relativeinent 

'■""i""1'  “  « sysltme  or,ho- 

en  longues  am  es  plates  g  e])M  (ttmoin  167"). 

rhombique,  11  fond  a  6/  „ne  solution  alcahne  concentre: 

ATJT*  la  technique  de  F.  Ou.vtox  (15),  pren.l  Is 
valent  theo, rique  de 1=1;;  ^+  ^  ,le  „  , 

98  mg  (le  mannitol  ^  a  =  oog(5  au  tube  i\  r,  dm. 

£dr«sanfra?PbWdtSi-Cdc  tetracetaie  *  plomb  -  11  » 
etc  indiqud  precedemraent  i oi element  oxvdc  en  une  minute 

o'y  avail  pas  d'auttes  polyalcoob 

oxydables  avec  une  telle  rapidite. 

isilillpss's 

Sum^ido- Pou  pent  foment 
par  les  reactifs  des  sucres,  ne  vient  que  plus  tard. 

f  a ' mtHliode' dtoite  precedemraent  (p.  350),  a  propos  du  glyecuol,  * 
m,,,,nit<’i  :ch.oh^p.ho^ch.oh  4  HCOOH  + 


,  „d  d'extrait  nx.vdd.  „,o«e,uu,t  de  0.2H  g  de  lUto  *™.  • 

exigo  9.075  ml  de  soude  N/oO. 


oCtobre- 


Source :  /WA/HWfiail 
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Source :  MNHN,  Paris 
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I  '•  ■'  i  correspond  a  3,53  g  de  mannitol  pour  100  g  de  thalles  secs 

I I  v  avait  seulement  33  mg  de  glycerol  dans  100  g  sec  :  l’erreur  qu’il 

a  I  porte  est  negligeable.  H 


-  Le  mannosido-mannitol. 


!  aide  de  quanlite  sulTisante  (il  n’y  en  a  guere  que  quelques  decigrammes 
mil  grammes  de  thalles  secs),  nous  n’avons  pas  pu  obtenir  de  manno- 
1  lolalement  exempt  de  mannitol  et  de  glucosane.  Les  constantes 
i':  °btenues  ne  peuvent  done  etre  considerees  que  comme  des 

in  i  d  ions  approchees. 

s  ai8uilles  tres  acerees  du  mannoside,  beaucoup  plus  fines  et  aussi 

1 . "lll»  PJ“S  rel’rmgentes  que  celles  du  mannitol,  assez  collantes,  ont 

'  mee  a  s  associer  en  lames  striees  dans  le  sens  longitudinal  qui  simu- 
Il".l,eu  lcs  cristaux  de  ce  polyalcool  (fig.  5).  Leur  point  de  fusion 
'  I  Miisin  de  celui  du  mannitol. 

1  nislaux  sont  ties  solubles  dans  l’eau  ;  la  solution  n’est  pas  reduc- 
m  ii  i  cl  son  pouvoir  rotaloire  est  voisin  de  [a]D  =-  -f  30°. 


c  a  de  ohtenu  eu  tenant  eonijite  des  poids  de  mannose  et.  de  mannitol 
iorTdu  inannoside  ^  61  6  la  lectllre  1,0  la  rotation  polarim6trique 


'  '  r'lromatographie  de  partage  sur  papier,  utilisant  le  melange  n- 
l 1  1  '  ac,de  acctique,  eau  (4/1/2, 5),  fait  apparailre  une  tache  au-dessus 

"  .  "in,M‘,.a.Peu  pres  au  niveau  oil  apparaissent  les  diholosides.  Cette 
1  est  revelable  par  la  benzidine  trichloracetique,  reactif  tres  acide 
1  'i  !-•  (I  hydrolyser  parliellement,  it  105°,  un  tel  glucide  sur  le  chrorna- 
' .  ■mine.  Idle  est  revelec  aussi  par  le  tetracetale  de  plomb,  assez  inten- 
11  ce  qui  inclinait  a  penser  qu'il  s’agissait  d’un  heteroside  compose 
'  ,h'UN  testes,  dont  un  polyalcool. 

1 1>  drolyse  par  ebullition  pendant  une  heure  et  demie  avec  5  %  en 

. . .  ,lac,de  sulfurique,  il  livre  du  reducteur  et  du  mannitol,  ces  deux 

‘•'"("K^ants  en  quantites  sensiblement  equivalentes. 

(ilI1‘  liVl!1'0lysat  est  nettement  dextrogyre  ;  son  pouvoir  rotatoire  speci- 
,ull|c  est  voisin  de  20°. 


,  -augmentation  du  pouvoir  reducteur  a  ete  dosee  par  la  methode  de 
'  1  "‘  v\D,  etl’augmentationdelaquantite  de  mannitol  par  l’oxvda- 

l,"ii  iicriodique. 

1  "  chromatograph ie  de  partage  sur  papier  montre  que  le  sucre  ainsi 
h.t  '.''s .  S0lt  du  glucose,  soit  du  mannose  :  les  Rf  de  ces  deux  sucres  etant 
linr  V.”i.JnS;  ^addc  Pouvo*r  rotatoire  fait  penser  au  mannose  ;  l'obten- 
„  '  11  Pl'cnylhydrazone  cristallisee  en  oursins,  forinee  a  froid  avec  une 

,le  |^ld®od^  phenyl-hydrazine  et  insoluble  dans  l’eau,  atteste  la  presence 


,  1  mannitol  apparu  est  aussi  facile  a  identifier  sur  les  chromatogrammes, 
■  "‘c  'III  mannose. 

(1.  '  '"  ""'osido-mannitol  paraiL  inedit,  car  les  glucides  du  meme  lype 
^  Ls  Par  Linuberg  chez  les  Algues  brunes  (12)  et  par  Rangaswami 
I  ^'"lo.m;  (13)  et  Rukvo  (18)  dans  difl'erents  Lichens  sont  tous 
’Win  e  renlerment  soit  du  glucose,  soit  du  galactose  :  Celui-ci  est 
II  "■-•Vrc  et  contient  du  mannose. 
lasi.  !|!  |l  pas  ctouuant  que  nous  n’ayons  pu  l’hydrolyser 
'■  Lev ure,  ni  par  l’emulsinc. 


par  l’inver- 
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S' pa  L  ESs  caracteristiques  physiques  de  ce  corps  ventablement 
nouveau. 

3»  SUR  l’ ABSENCE  DE  TREHALOSE. 

N„.,.  ,von,  clicrchc  avec  one  attention  tres  speciale  le  trehalose  dims 

se  trouve  normalement  dm  les  Ascomyciites.  Cependant,  nous  n  avons 
gt" ^alemenUacie  cn  solution  alcoqliqne. 

-  „i  par  la  grandeur  du  pouyoir  rotatoire  de  la  solution, 
ni  nar  la  chromatographic  revelee  au  nitrate  d  argent. 
lT„o\S  pa«it  imprudent  de  pretendre.  conune  le  font  certains  d^- 
i  .1.,  trehalose  se  trouve  dans  les  extraits  parce  qu  ll  <1P 

*'t"S  Set™  „u  mernl  d"  gluc„se),  sous  faction  du  «*/•%£ 
ca'r  celui-ci  attaque  a  peu  pros  tous  les  gluddes  :  les  polyosides id  arahl- 
nose  ou  de  xylose,  meme  la  cellulose,  tombent  sous  soil  atteinte. 

11  serai  I  acceptable  de  chcrcher  a  deceler  le  trehalose  par  action  d  une 
Jr  SSVun  Aspergill,  Nous  .von.  obUnu 
une  certaine  quantite  de  reducteur  en  operant  amsi  ma  s  1  abaissem 
tres  faible  du  pouvoif  rotatoire  ne  correspondait  nullemen 
qu’aurait  du  fournir  l'hydrolyse  du  trehalose  Nous  pensons ‘  ; 

hydrolyse  un  peu  dun  polyoside  d’une  toute  autre  nature  -  probabl 
dc  ce  glucosane  amorphe  que  nous  etudierons  plus  loin. 

40  Evolution  saisonniere  ou  taux  de  mannitol. 

T  es  recoltes  out  ete  faites  tous  les  trois  mois,  ce  qui  permet  de  donner 
une  pSlte  indication  sur  revolution  du  mannitol  dans  ces  Lichen, 
Les  chillres  du  tableau  ci-dessous  correspondent  a  une  moyenn 
deux  dosages  ties  concordants. 


Rdcolte 

Volume  d’extrait  dose  (ml) 
Poids  sec  de  tlialles 

correspondent  (mg) 

NaOH  X  / 50  (ml) 

Mannitol  dose  (mg) 

Grammes  de  mannitol 

pour  100  g  de  tlialles  secs 


juillet  octohre  d4cembre 


230 

9,075 


3,56 


Le  maunitol  semble  plus  abondant  a  la  (to  tie  fete.  ,  inMn 

11  s'epuise  lentemeni  au  cuurs  de  f  luver,  pour  passer  par  un  mini 

'Toni  noui  sommes  demande  ce  qu'il  advenait  de  ce  mannitol  !u'11(’a!i 
une  periode  d'exondation  assez  prolongee.  ,  .  .  r  ir  humide 

Un  lot  de  Lichen  recueilli  cn  decembre  et  abandonee  a  lair ■  m 
pendant  truis  semaines,  i,  une  temperature  assez  fraiche  de^ 
paraissait  contrairement  a  notre  attente  —  s  etre  iegftrrajettt 
en  mannitol :  100  grammes  de  thalles  secs,  qui  contenaient  1 


Source :  MNHN,  Paris 
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uu  ill  100  mg  de  mannitol,  en  renferaiaient  alors  125  mg.  Ceci  semblerait 
im ' I uer  qu’une  humidite  faible  suffit  a  permettre  la  photosynthese. 

Conclusion. 

i  Mi  a  maintes  fois  signale  le  mannitol  dans  les  associations  licheniques. 
I  '''ii  I  '  trc  n'a-t-on  pas  assez  marque  I’interet  de  ce  polyalcool,  qui  esl 
miinrel  chez  les  Champignons,  mais  est  lotalement  absent  des  Rivulaires. 
C.ejH'iidant,  ce  sont  elles,  les  fournisseurs  de  la  matiere  premiere  dont  est 
fail i'  le  mannitol.  Seule  la  Cyanophycee  est  capable  de  synthetiser  les 
-n  s:  le  glucose  et  le  fructose  notamment,  dont  nous  avons  constate 
les  I  races. 

En  remarquant  maintenant  que  le  mannitol  forme,  et  de  beaucoup, 
la  masse  preponderante  des  hydrates  de  carbone  assimilables  dans  ce 
l-ii  h.  n.  on  ne  pent  guere  se  defendre  de  penser  que  le  Champignon  se 
rest  m  ainsi  pour  lui-meme  la  plus  grosse  part  de  la  production  sucrec 
'Ii  son  partenaire  et  qu’il  se  conduit  a  son  egard,  de  ce  point  de  vue,  comme 
u n  \  rai  parasite. 

la  mannosido-mannitol  est  une  petite  reserve  supplementaire  que 
le  i  liampignon  s’oetroie  sans  doute,  car  l’adjonction  de  mannitol  au 
glu'  I*  1’adapte  encore  a  ses  besoins  plus  qu'a  ceux  de  l'Algue,  et  rend 
son  !  ansfert  a  celle-ci  peu  probable. 

I  a  i  rehalose  ne  semble  pas  pouvoir  se  produire  dans  les  conditions  de 
vie  raleutie  et  asphyxique  oil  vit  l'association. 


Chapitre  III 

GLUCOSANE  ET  GLYCOG&NE 

las  Lhalles  de  Lichina  pyymaea  renferment  des  substances  sucrees 
111,11  'tallisables  et  ne  livrant  que  du  glucose  a  1’hydrolyse  :  un  glucosane 
pen  |  "lymerise  et  du  glycogene. 

1  -Is  GLUCOSANE. 

!  '  ulucosane  est  soluble  dans  l’alcool  a  85°  bouillant.  II  ne  precipite 
'lUt'  par  1'enrichissement  de  1’extrait  alcoolique  en  alcool  absolu  ou  en 
<t*u'  •  isi's  flocons  blancs,  amorphes,  redissous  dans  l’eau  donnent  une 
solution  incolore,  non  reductrice. 

I-1  glucosane  ainsi  obtenu  se  distingue  : 

")  ii  la  lichenine,  puisque  celle-ci  ne  peul  s'extraire  qu'a  1'eau  chaude  : 

I')  du  glycogene,  qui  lloculerait  dans  l'alcool  a  85°  ; 

'  *  'I'1  maltose  qui,  lui,  aurait  ete  extractible  par  l’alcool,  mais  serait 
rwnu  i,  ur  et  migrerait  nettement  plus  rapidement  sur  les  chromatogram- 

■  ^°*-re  glucosane,  que  l’on  peut  reveler  sur  ces  chromatogrammes  par 
*  •'"izidine  trichloracetique,  n'a  en  elTet  qu’un  Rf  faible  (voisin  de 
; llS  'Ians  le  solvant  n-butanol,  acide  acetiquc,  eau  (1/1/2, 5).  II  doit  done 
agu  '1  un  sucre  peu  polymerise  ne  contenant  guere  plus  de  trois  ou 
I  a t re  restes  de  glucose  dans  sa  molecule. 
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L’hvdrolyse  acide  est  assez  lente  ;  elle  n’est  achevee  qu’apres  line !  heiire 
trois  quarts  au  bain-marie  bouillant,  en  presence  de  5  %  en  poids  d  acide 

^L’hydrolyse  par  une  invertase  active  de  Levure  haute  (levure  de 
boulangerie)  est  douteuse  car  il  est  difficile  de  purifier  completement  le 
ulucosane  ct.  la  quantite  de  reducteur  apparue  est  tres  faible. 

I.e  glucose,  unique  glucide  obtenu  dans  l'hydrolyse,  est  authentic 
par  une  chromatographic  de  parfage  sur  papier  (fig.  7)  et  par  1  obtentmii 
de  l’osazone  typique  du  glucose.  Le  pouvoir  rotatoire  de  1  hydrolysat 
est  effectivement  tres  voisin  de  celui  du  glucose  :  [«]„  —  +  4t>  . 


Solvant :  phenol  et  eau 
Revelateur  :  tetrac  (State  de  plomb. 
I,p  :  liqueur  primitive  (glucosane)  Tm  :  t  cmoin  mannitol 

lit:  hydrolysat  (glucose  seul)  Tg :  tdmoin  glucose 


t’n  hydrolysant  contenant  0,24  %  de  sucre  reducteur.  6valu6  selon  la  tech¬ 
nique  de  U.  Bertrand,  fait  tourner  la  lumiere  polarise  de  «  =  +  0°22  au  tu 
k  2  dm. 

Le  glucosane  lui-meme  etait  fortement  dextrogyre  avant  l’hydrolyse. 
Son  pouvoir  rotatoire  specifique,  que  I’on  pent  calc.uler  en  tenant  comp« 
du  pouvoir  rotatoire  d’une  de  ses  solutions  et  de  la  quantite  de  sucre 
reducteur  qu’il  donne  a  l'hydrolyse,  est  voisin  de  !«]„  =  4-  Lr>°H- 


a  =  0°66  au  tube  4  2  dm. 

Reducteur  :  0,244  %  correspond  h  0,244 
Wn  =  66  _  =  +  144° 


glucosane. 


Source :  MNHN,  Paris 
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Le  glycogene. 

1  .  s  thalles  completement  epuises  par  l'alcool  et  profondement  epuises 
iu  Yi  par  l’eau  bouillante,  comme  nous  1’expliquerons  au  chapitre  suivant. 
gw  dent  une  structure  a  peine  modifiee  quoique  legerement  desarticulee ; 
i!  Mud  decolores,  ce  qui  facilite  encore  leur  observation  sous  le  micros¬ 
cope. 

in  impregnant  de  reactif  de  Lugol  des  coupes  minces  faites  avec  ce 
in  i i  riel,  il  est  aise  de  constater  que  nombre  de  cellules  contiennent  du 
glyngene  qui  apparait  sous  forme  de  tres  pelites  enclaves,  d'un  brim 
i.  i  u  intense,  parsemant  les  cytoplasmes.  Nous  les  avons  apergues 
n  in  seulement  dans  les  spores  du  Champignon,  ou  dans  les  asques  en  train 
'I'  :  mrir,  mais  encore  a  l’interieur  des  filaments  du  pyrenium,  et  avec 
un.  abondance  plus  grande  encore  dans  les  Algues-gonidies  qui  en  sont 
vnument  riches,  exception  faite  de  leurs  lieterocystes  qui  apparaissent 
in  emblement  vides.  Cette  presence  du  glycogene  dans  les  Rivulaires 
libn-s  n  a  pas  encore  etc  signalee  ;  ici,  dans  le  Lichen,  on  ne  peut  en  douter. 

l  iiune  il  aurait  pu  s’agir  cependant  d’une  precipitation  d'iode  sur 
lJl|,-,|lll|e  particule  cytoplasmique,  nous  avons  tenu  a  en  faire  l’extraction. 

i  '  materiel  epuise,  completement  desseche  sous  vide  en  presence 
<1  anhydride  phosphorique,  est  broye  dans  un  micro-broycur  a  boulets 
d  1  'vur  Dangoumeau).  La  poudre  impalpable  obtenue  est  mise  a  bouillir 
'|ans  1111  petit  volume  d’eau,  puis  la  liqueur  chaude  est  filtree  sur  un 
•iltre  Buchner. 

I  1  solution  obtenue,  opalescente,  ne  peut  etre  lue  au  polarimetre, 
mais  refroidie,  elle  prencl  violemment  la  teinte  brun  acajou  caracteris- 
tique  cn  presence  d’iode  ;  la  teinte. disparate  a  chaud  vers  70°  pour  repa- 
raitre  au  refroidissement. 

•  |  liqueur  flocule  aisement  par  affusion  d’un  volume  d’alcool  fort 
rn  dormant  une  poudre  k  peine  teintee  de  creme,  aisement  soluble  a 
nouveau  dans  l’eau  chaude.  Elle  n’est  pas  reductrice. 

I  i  le  devient  cependant  rapidement  quand  on  y  melange  soit  un  peu 
sn,ive  siit  Cfuelques  decigrammes  d’une  amylase  pancreatique  purifiee 
<am vl.-ise  pancreatique  C.hoav).  Le  maltose  ainsi  obtenu  a  etc  hydrolyse 
Su"  lo,lr  par  de  l’acide  sulfurique  (5  %  en  poids  pendant  au  moins  une 
iiiui  ,.(  quart  au  bain-marie  bouillant).  Le  glycogene  est  ainsi  comple- 
'  ni'  ni  Iransforme  en  glucose.  11  nous  a  fourni  la  glucosazone  en  balais, 
sous  1  :u'tion  de  la  phenyl-hydrazine. 

Conclusion. 

retrouvons  chez  les  deux  symbiotes  du  Lichen  le  glycogene  qu’ils 
p1  '"lU|,,|t  normaleinent  lorsqu’ils  vivent  libres.  La  seule  difference  qu’il 
"'i  souligner,  e'est  que  ce  n'est  qu'aux  depens  de  l'Algue  bleue  que 
""IK‘  le  glycogene  du  Champignon,  impuissant  a  trouver  ailleurs  le 
"i  os.-  f|i'i  |0  constitue.  La  presence  du  glycogene  chez  Rivularia  n'a 
""  'l"i  d°ive  surprendre  :  si  elle  n'avait  pas  ete  signalee  encore  parce 
;i  ,vi  hnii[ue  des  chercheurs  elait  insuflisante,  elle  ctaiL  Ires  probable, 
j ‘.'.I ' .  '  11  ,  u  frequemment  observee  deja  dans  les  Algues-gonidies  des 
'  I"1'  a  l.vanophycees  (Mameli,  1919,  apud  des  Abbaves  (1). 
tnUi;  Ul°i5aV.e  au  contraire  est  une  substance  nouvelle  qui  semble  carac- 


II  ne  peut  etre  confondu  avec  la  lichenine  qui  est  un  glucosane  egale- 
ment  mais  n’est  pas  soluble  dans  1’alcool  a  85o  et  se  la.sse  seulement  extra, 
extraire  oar  l’eau  bouillante.  ...  .  ■  i 

11  est  franchement  dextrogyre  ;  la  lichenine  est,  die,  inactive  sur  la 
lumicre  polarisee. 


Chapitre  IV 

LRS  POLYOSIDES  MTJCILAGINEUX 

les  thalles  gclatineux  cle  Lichina  pijgmaea  renferment enCOre  line 
abondante  qiiantite  de  mucilages  qui  s'extraient  aisement  dans  lean 

b°S“dat=  immediatement  qne  ces  mucilages  iM 

des  mucilages  dcs  Algues  brunes  et  des  Algues  rouges  vivant  dans  I 

Sm«  conditions  ecolugiqnes  par  1'absence  de  radicaux  sulfunques  dans 

leurs  molecules  complexes.  „rtT,«M,nent 

Ils  renfenncn  1  an  contraire  des  abides  iiromques  comme  en  cont.em, 
les  mucilages  des  Champignons  ct  des  Algues  bic  es  (19  a.  -  ' 

Tralles  par  l’acide  chlorhydrique  concentre  (1/  en  poids)  pen  - 
quatre  hemes  a  Pebullilion,  les  mucilages  dc  Prli’dia  canalimlala tm 
Calandh  opi.nl m  par  example,  so, it  prolondement  *%*££*£„ 

sulfate  de  baryum  lomhe  au  fond  des  ballons  contenant  le  y 
Un  tel  traitement  inllige  aux  mucilages  de 
rien  anerccvoir  dc  semblable.  Cat  K  circonslance  heureuse  qrn 
plus  aisee  l'analyse  dc  ces  polyosides,  car  les  radicaux  sulfunques  g 

beperdant7ahtongtr hydrolyse  chlorhydrique,  du  gaz  carbonique  se 
degage  lenlement*!  celui-ci  i  far, lenient  retem,  dans  une  sob.  ■  f 
potasse  concenlrce  (2  N).  II  se  forme  cgalcment  du  furfurah  b  e„ 
naissable  a  Podeur  ct  a  la  violente  coulcnr  rouge  qu  il  donne  avec  1  act 

Ces  deux  corps  attestelit  la  presence  tres  probable  d’acides  uromques 
C extraction  des  mucilages  dure  de  longues  heures.  mneroture 

l.e  cnnLenu  glncidique  total  est  desseche  a  I  air  a  basse  temp  • 
et  mis  en  poudre.  (Vest  une  substance  branatre  pen  hygroscopiq  ■ 
Elle  conticnt  environ  17  %  de  cendres.  dont  nn  t.ers  l^olnWe  = 
ces  mucilages  secs  a  tourni  1111  mg  de  sels  solubles  (NaCl,  MgCI,. 
et  64  mg  de  sels  insolubles  (CaO  et  MgO  surtout).  ■  arer 

C’est  un  melange  assez  complexe  de  polyosides.  que  1  on  peut  ! 
par  dissolution  fractionnee  dans  des  solvants  appropnes. 

Le  tableau  suivant  resume  cette  investigation  assez  longue 
interessante. 


Source :  MNHN,  Paris 
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SEPARATION  DES  POLYOSIDES  MUC1LAGINEUX 
(Extraits  par  l'eau  bouillante  et  remis  en  poudre  seche) 


Extraction 

par 

Floculation 

Polvoflides 

Composition 

(a)„  moyen 
approxi¬ 
mate 

L’alcool  & 

L’alcool 

1.  Manno- 

Mannose  -|-  -f- 

—  50° 

Hi '  bouillant 

it  95° 

galactanes 

Galactose,  -j- 

LV.au  froide 

L’alcool 

2.  Xylo- 
galactane 

3.  Arabino- 
galactaue  1 

Xvlose  +  -f 
Galactose  4- 

+  100° 

L'ali  "mI  ii 

L'alcool 

4.  Manno-xylo- 

Mannose  >-  f- 

0° 

65°  bouillant 

‘  85° 

galactane 

Xylose 

Galactose  +  -f 
Ac.  glucuronique 

Uillii  Ilement 

Peu  soluble 

5.  Polyoside 

Mannose 

soluble 

bouillante 

froid. 

complex© 

Xylose 

Arabinose  -j- 
Glucose  -j-  4- 
Galactose  -|-  ~ 

Ac.  uronique  ? 

1  '  1  ANNO-GALACTANES,  XYLO-GALACTANE  ET  ARABINO-GA1 

-ACTANE. 

a  ]  /  cs  manno-galaclares. 

I  r  .  | ii ii’Lions  solubles  dans  l’alcool  a  85°  floculent  abondamment  par 
aflu  n  d'alcool  fort,  ce  qui  pen.net  de  les  recueillir  assez  pures.  La  masse 
obi-  est  blanche,  a  peine  teintee  de  creme,  collante. 

f;11'  llonne  une  solution  aqueuse,  legerement  visqueuse,  transparente 
niais  assez  fortement  coloree,  non  reductrice  et  neutre.  Une  solution  a 
"  l  substance  seche  coagule  en  presence  d’acetate  basique  de  plomb, 
non  pas  avec  la  baryte  ni  l’eau  de  chaux. 

!-i.  si  franchement  levogyre  :  son  pouvoir  rotatoire  moyen  est  voisin 
ae  l«  |»  -  —  50°. 

n'  '"bition  dessalee  et  decoloree  par  des  resines  echangeuses  d’ions,  conte- 

II  "  'og  par  ml  de  manno-galactanes  see  lies  a  un  pouvoir  rotatoire  de 
°"d2  au  tube  h  2  dm. 

9  rsl  r"  fait  un  melange,  en  proportions  sensiblement  egales,  de  poly- 
ulus  <>u  moins  condenses  donnant  trois  taches  apres  developpement 

(|s  ! . . atogrammes  par  le  melange  n-butanol,  acide  acetique,  eau 

,  '  1  1  -eurs  Rf  sont  assez  faibles  :  0,01  ;  0,03  :  0,09.  Ces  taches  sont 

'  ''i'll des  avec  la  benzidine  trichloracetique. 

h3b  i  'V'!rlySe  acitle  de  ces  substances  dure  1  heures  dans  les  conditions 
ne]  |  S  *ac^e  sulfurjqae  a  5  %  en  poids.  bain-marie  bouillant).  Elle 
1  que  du  mannose,  en  grand  exces,  et  du  galactose, 
is  sucres  sont  facilement  identifiables  par  une  chromatographie  de 
sur  papier  en  presence  de  temoins. 

"  l:"sant  agir  la  phenylhydrazine.  ils  out  donne  avec  abondance 
un  i,1""1,  "ne  mannose-hydrazone  tres  facilement  recristallisable  dans 
(Tr,rU  '  eau  bouillante.  Elle  fondait  a  198-200"  au  bloc  Maquenne. 
voisin  du  chiffre  theorique  :  200°). 


Source :  MNHN,  Paris 
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Le  galactose  est  beaucoup  moins  abondant,  raais  ll  a  donne  nettement 
les  lames  jaunes  en  rosette  de  la  galactosazone,  par  traitement  a  1  ebul¬ 
lition  de  quarante  minutes  suivi  d’un  lent  refroidissement. 

b)  Le  xylo-galartane. 

Un  polyoside  beaucoup  moins  soluble  dans  l’alcool,  precipitant  des 
extraits  aqueux  des  que  le  titre  de  l'alcool  atteint  65°,  a  etc  recueilli  ensmle 
Le  (loculat,  remis  en  solution  dans  l’eau,  donne  une  liqueur  nettement 
visqueuse.  opalescente,  non  reductrice  et  neutre.  A  la  meme  concentra¬ 
tion  que  la  precedente,  elle  llocule  cette  fois  non  seulement  avec  1  acetate 
basique  de  plomb,  mais  aussi  avec  la  baryte,  pas  encore  avec  1  eau  de 

Cette  solution  est  franchement  dextrogyre  ;  son  pouvoir  rotatoirc  est 
voisin  de  [x  ]„  =  -f  100°. 

»  =  -4-  0°20  an  tube  &  1  dm.  ,  ,  ,,  ,  ,  ,,,  . 

0,2  %de  mucilage,  evalue  d’aprte  la  quantity  de  rdducteur  apparue  a  1  byiiro- 

11  s’agit  d’une  substance  nettement  plus  polymerisee  que  la  precedente 
ne  se  deplacant  pas  sur  les  chromatogrammes,  et  offrant  une  resistance 
superieure  k  l’hydrolyse.  Celle-ci  dure  au  moins  cinq  heures,  au  bain- 
marie  bouillant,  avec  5  %  en  poids  d’acide  sulfunque. 

On  obtient  au  bout  de  ce  temps  une  grande  quantite  de  xylose  et  un 
peu  de  galactose,  identilies  par  une  chromatographie  de  partage  sur  papiei. 
par  comparaison  avec  des  temoins  purs,  et  4  1  exclusion  de  tout  au  re 

Nous  avons  confirme  ces  indications  en  obtenant  abondamment  les 
longues  aiguilles  raides,  isolees,  typiques  de  la  xylosazone,  assez  pel 
solubles  dans  l’eau  chaude  mais  entierement  solubles  dans  1  alcool  metliy- 

'Te  galactose,  guere  plus  abondant  que  dans  le  premier  cas,  se  signale 
par  la  formation  des  lames  jaunes  caracteristiques  de  la  galactosazone. 

c)  L’ arabino-galadane. 

Now  n’avons  pas  pu  isoler  ee  polyoside  Ms  pen  abondant,  qui  parait 
souiller  partois  le  xylo-galactane  ;  sa  presence  est  assea  douteuse,  Ln  pi 
d'avabinose  accompagne  parfois  le  xylose  dans  les  hydrolysats  de  \ 
galactane  ;  11  ne  se  trouve  qu'a  l’ftat  de  traces  et  poumut  provemr  d  ant 
inversion  artiflcielle  du  xylose. 

2°  Le  manno-xylo-galactane  uronique. 

Ce  polvoside  deja  plus  complexe  reste  soluble  dans  l'alcool  a  b;|",  ^ 
ne  llocule  que  dans  l'alcool  a  85",  a  cause  sans  doute  du  mannose  q> 
contient.  La  solution  coagule  egalement  sous  Taction  de  1  acetate  )as'Jl 
de  plomb  et  de  la  baryte,  mais  moins  facilement  que  celle  de  xylo-gui. 
tane. 

Son  pouvoir  rotatoire  n’est  que  faibleinent  positif : 

Une  solution  nontenant  437  mg  pour  100  ml  de  ce  polyoside  purilu'  I,a 
redissolution  dans  l’alcool  it  (55°  donne  *  =  4-  0°0fi  au  tube  a  _  dm. 

C’est  une  substance  qui  ne  se  deplace  pas  sur  les  chromatogrammes. 
Elle  s’hydrolyse  lentement,  suivant  une  courbe  qui  ressemble  beauc  r 


Source :  MNHN,  Paris 
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;i  la  i-ourbe  d’hydrolyse  du  xylo-galactane  (fig.  8),  mais  on  obtient  surtout 
i!m  mannose  et  du  galactose;  le  xylose  et  1’acide  glucuronique  sont  neu 
ahnndants.  ‘ 

s  sucres  onb  caracterises  comme  precedemment  par  une  chroma- 
' " 1  1 1 ,llie  ae  partage  sur  papier  et  l’obtention  d’osazones  typiques 
11  y  a  pas  d’arabinose  dans  cette  fraction. 

I  "  idc  uronique,  qu’il  etait  specialement  interessant  de  caracteriser 
a  > !  i sole  de  la  fa$on  suivante  : 

I 's  hydrolysats  ont  ete  neutralises  a  l’ebullition  par  du  carbonate  de 
har-vum’  Pu,s  ,lltrcs-  L’uronate  forme  a  ete  precipite  avec  precautions 

mg  sucres  reducteurs 


dans  2  ml  hydrolysat 


{L  “  alcool,  et  les  premieres  fractions  rejetees  ;  les  autres,  apparues 
1  "luvssivement  et  formant  un  depot  tres  collant,  ont  ete  remises  en 
J'1  1(111  et  debarrassees  du  baryum  par  de  1’acide  sulfurique  dilue  on 
P  J  passage  sur  une  resine  cathionique. 

•  ■"  ‘'It*  uronique  obtenu  est  reducteur  a  froid. 
l|linne  en  presence  d’acide  chlorhydrique  et  de  naphtoresorcinoi 
"ration  violette  caracteristique. 

'"'V,1  est  sans  doute  encore  impur,  car  son  pouvoir  rotatoire  est  un 
tu  ‘i4lble,  voisin  de  [«]D  =  +  26°. 

*89  °i16  au  tube  ^  2  dm- 

,nodUftJ®U,'-?°Ur  100  ml>  ev?rim4  en  glucose,  ce  qui  correspond  k 
l|p  gliu-nsr.)  nl  "  ac»de  uronique  (1  g  d  acide  uronique  r6duit  comme  0,9625  g 


acide  galacturonique  [a]„  =  +51° 
acide  glucuronique  (a],,  =  +  36° 
acide  mannuronique  \x  \„  —  6° 
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Nous  avions  vraisemblablement  de  l’acide  glucuronique. 

Pour  V identifier  sans  equivoque,  nous  avons  cherche  a  obtemr,  par 
oxydation,  le  saccharate  acide  de  potassium,  bien  caractenstique  de 
cet  acide  uronique. 


CHO 

H— h~  OH 
HO— 0  -H 
H-C  OH 
H — C — OH 

pooh 

acide 

glucuronique 


COOH 
H— OH 
HO-!"— H 
IT— C— OH 
H— C— OH 
COOH 
acide 

saccliarique 


COOK 
I  - 
H— C— OH 

I 

HO-  -C— H 


-OH 


■EJ 

H-i1— < 

ioc 


saccharate  mule 
de  potassium 


Nous  avons  pour  cela  mis  un  peu  d'eau  de  brome  dans  notre  solulion 
d'acide  uronique,  a  iroid,  et  agite  Mquemme.it  le  melange  pendant 
huit  jours.  Apres  avoir  chasse  l’exccs  de  brome,  on  constate  que  la  uqueu 
n’est  plus  reductrice.  Elle  ne  contient  pas  de  cristaux  d'acide  munque, 
—  comme  il  se  devrait  si  nous  avions  de  l’acide  galacturonique  nuns, 
neutralisee  par  du  carbonate  acide  de  potassium  puis  reacidifiee  par  un 
exces  d’acide  acetique,  elle  donne  abondamment  les  cristaux  lanceoles 
Ires  aceres,  parfois  groupes  en  rosettes,  bien  caracteristiques  du  sacclia- 
rate  acide  de  potassium  (fig.  9). 

La  presence  de  l’acide  glucuronique  dans  le  mucilage  du  Lichen  n  eat 
pas  surprenante  :  elle  a  deja  ete  reconnue  chez  les  Champignons 
(VI  thy  phallus)  (19  a)  et  chez  certaines  Algues  bleues  ( Anabaena )  n. 

3°  Le  polyoside  le  plus  complexe. 

Les  fractions  les  plus  condensees  du  mucilage  ne  sont  arrachees  que 
lentement  et  difficilement  dans  l’eau  bouillante.  Elies  precipitent  pa 
un  simple  refroidissement.  Elies  sont  neutres.  .  .. 

Leur  hydrolyse  acide  est  longue.  Elle  libere  beaucoup  de  xylose, 
glucose  et  de  galactose,  peu  de  mannose,  peu  d  arabinose  et  peu  acl 
glucuronique.  , 

Ces  sucres  ont  ete  caracterises  comme  precedemment  par  enron 
graphie  de  partage  sur  papier  (fig.  10)  et  par  leurs  osazones  caracteiis- 

Com parable  a  la  fraction  precedente  par  la  nature  de  ses  constituents, 
ce  mucilage  s’en  distingue  surtout  par  sa  solubilite  extremement  ' 
ce  qui  indique  une  polymerisation  tres  grande,  et  les  proportions  ( 
rentes  de  ses  constituants  :  enrichissement  en  xylose,  en  glucose  e 
galactose  notamment,  par  rapport  au  mannose. 


Conclusion. 

a)  Les  mucilages  de  Lichina  pygmaea  sont  abondants  ;  on  peiit  esUn^- 
d’apres  la  quantite  totale  extraite  a  l’eau,  qu’il  y  en  a  environ  -U  8 
100  g  de  thalles  secs,  dont  5  %  de  polyosides  a  petites  molecules,  et 
environ  de  polyosides  complexes. 


Source :  MNHN,  Paris 
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Cristaux  de  saccharate  acide  do  potassium. 


galactose 

glucose 


xylose 

fucosc  ou  rhamnose 


BiBL.DU 
iMUaCIi  M/ 


1  galactose 
T,  <  mannose 
(  xylose 
(  glucose 
T,  j  aiabinose 


Source :  MNHN,  Paris 
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.He  evaluation  serait  a  reduire  pour  tenir  compte  des  sels  (17  %) 

1  *  "■“"lasts  contiennent  globalement  8.6  %  d’atides  maSnS. 
■  ules  d  apres  la  quantile  de  gaz  carboniquc  libere  au  cours  d’une  hydro- 
l\  Lotale  a  l’acide  chlorhydrique  concentre  (17  %)  (19  a). 

<  )n  est  frappc  de  la  facilite  avec  laquelle  on  a  separe,  dans  les  extraits 
a ■. [ i " • " x ,  une  gamme  de  polyosides  relativement  simples:  manno-galac- 
1:111  s'  xylo-galactane,  puis  manno-xylo-galactane  uronique  et  polyoside 


I  i  serait  possible  d’interpreter  la  presence  de  ces  polyosides  comme  le 
re>  Hat  d  une  hydrolyse  legere  d’un  polyoside  unique  dont  ils  represen¬ 
ts  uent  les  elements  peripheriques. 

II  est  plus  vraisemblable,  car  plusieurs  de  ces  polyosides  peuvent 
-  ra.re  d.rectement  dans  l’alcool  et  n’auraient  pu  subir  qu’une  tres 

Hi"  i;  hydrolyse,  de  penser  qu’ils  sont  en  realite  les  precurseurs  da  noltin- 
<>lm  C0™Pl™e,  et  leur  presence  serait  a  interpreter  comme  nous  avons 
ini  '  |.rete  celle  des  oses  simples  dans  le  premier  chapitre. 

I  !  manifesterait  encore  la  lenteur  du  metabolisme  anabolique,  due 
eg"  inent  aux  conditions  ecologiques  difficiles  et  aux  difficultes  des 
du  ilil'f  8  3U  tr3VerS  des  parois  de  yegetaux  qui  conservent  leur  indivi- 

I  Hen  ne  permet  pour  l’instanl  d’attribuer  tel  ou  tel  mucilage  a  la  prepon- 
T  ,II,T  d  un  df  symbiotes  car  les  sucres  et  l’acide  glucuronique  qui  les 
"n|'"sent  semblent  les  uns  et  les  autres  habituels  aux  Algues  bleues 
comme  aux  Champignons. 


Conclusions  generates 

,ln/""s  '!°u®  s°™mes  demandes,  en  commensant  ce  travail,  cequepouvait 
2 ‘nterference  du  metabolisme  glucidique  d’une  Algue  bleue 
reii(!myca/?ll,U/an'a  bullala  Berk'  avec  celui  d’un  Champignon  Ascopy- 


A.  —  Bilan  analvtique 
^  °tci  le  resultat  de  ces  analyses  : 

1  'dgverol  et  sucres  simples. 

’  '.'uelques  decigrammes  de  glycerol  pur  ont  ete  isoles  et  caracte- 
|n  I-'*’  'ears  propriety  physiques  et  chimiques  principles.  II  y  en  a 
sees  l"  ’  Cn  t0Ut  30  a  10  milligrammes  pour  100  grammes  de  thalles 


des  ,m  ',uLe  une  gam,,le  de  sucres  simples  a  1’etat  libre  ont  ete  separes 
I,  ^  'lies  extraits  :  surtout  du  glucose  (ou  du  mannose)  et  du  fructose, 
H  '■  VnM  d"  oalact°se,  de  l’arabinose  et  peut-etre  un  pen  de  xylose, 
de  lli  ,i|esn  3  gUtTe  au  total  que  15  a  20  milligrammes  dans  100  grammes 


il  Cependant  Pu  determiner  le  pouvoir  rotatoire  du  melange  ; 

I  ,‘.s  ’''  dement  levogyre,  ce  qui  indique  la  predominance  du  fructose, 
des  , ,;i  ,  concentres  donnaient  les  reactions  colonies  furaniques 

•s,'s.  des  hexoses  et  des  pentoses.  Nous  ?  . 


Source :  MNHN,  Paris 
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osazones  dont  la  forme  et  la  solubility  dans  l’eau  chaude  etaient  bien  carac- 
teristiques  :  glucosazone,  galactosazone,  arabmosazone. 

II.  Mannilol  el  mannosido-mannilol. 

30  La  reserve  glucidique  cristallisable  est  constitute,  S  vrai  dire, 
par  du  mannitol. 

11  cristallise  ties  facilement. 

0n  en  a  verifie  les  proprietes  physiques  et  chimiques  classiques. 

,|o  Cette  reserve  relativement  abondante  a  la  lin  de  l’ete  (3,5  %  en 
octobre)  s’epuise  progressivement.  au  cours  de  l’hiver  (0,6  %  en  mars). 

511  Vn  mannosido-mannitoi  peu  abondant  l’accompagne  (environ 
40  milligrammes  pour  100  grammes  de  thalles  secs). 

Sur  les  chromatogrammes,  son  Rf  correspond  a  celui  du  volemitol 
(solvant  n-butauol,  acide  acetique,  eau,  4/1/2, 5).  11  se  reyele  a  1  aide  du 
tetracetate  de  plomb,  quoique  avec  un  peu  moms  d  mtensite  qu  un 
polyalcool.  II  se  revele  egalement  commc  un  sucre,  par  les  revela teurs 
utihsant  la  production  de  furfurol,  ce.  que  ne  fait  pas  le  volemitol. 

Nous  avons  pu  en  obtenir  quelques  milligrammes  cnstalhses  en  aiguilles 
tres  acerees  et  tres  refringentes.  . 

Son  pouvoir  rotatoire  est  positif,  voisin  de  30". 

II  s’hydrolyse  en  donnant  du  mannose  et  du  mamtol  en  quantiles 
equivalentes.  .  .  . 

11  s'agit  certaineinent  d’une  substance  onginale. 

(jo  jl  n’existe  aucun  autre  polyalcool  (aux  epoques  de  nos  rvcoltts, 
surtout  octobre)  :  ni  erytlrritol.  ni  arabitol,  nr  volemitol ;  rls  amaient 
ele  apertus  dans  nos  extraits  concentres. 

70  Maine  nos  rechercbes  attentives,  nous  n' avons  pas  trome  non 
plus  de  trehalose,  me, tie  en  petite  quantile,  ce  qui  etait  surprenant  eta  at 
donne  la  presence  de  ce  sucre  dans  les  symbiotes  en  vie  libre. 

III.  Glucosane  et  ijlycogene. 

On  trouve  deux  polvoses  non  cristallisables  composes  uniquement  de 

^  pun,  qui  peut  s’extraire  par  l’alcool  a  85°  bouillant :  notre  gluco- 

Sa-'l'autre,  qui  resiste  4  toutes  les  tentatives  d’extractions  par  laicool 
et  meme  l'eau  bouillante  et  qui  ne  se  solubilise  qu  apres  dislocalmi 
membranes  par  une  pulverisation  energique  :  le  glycogene.  ^ 

8°  Le  glucosane,  extrait  par  laicool  a  85°,  llocule  dans  laic 

( *  C’est  une  substance  blanche  a  l'etat  sec  et  pulverulent,  assez  hyg' 
copique,  brune  a  l’etat  humide,  fortement  dextrogyre  :  [*J„  -  +  ■  ^ 
Elle  n’est  pas  reductrice,  mais  s’hydrolysc  lentement  sous  1  a 
l’acide  sulfurique  en  ne  donnant  que  du  glucose. 

II  y  en  a  pres  de  un  gramme  pour  100  grammes  de  thalles  sets.  ^ 
0-  Le  glycogene  est  visible  au  microscope  sur  des  coupes  u 
lhalles  decolores  et  profondement  epuises  par  l’alcool  et  1  eau  bom 
11  apparait  sous  forme  de  tres  petites  enclaves  parsemant  le  ‘  nl 
des  Algues-gonidies  et  des  filaments  fongiques.  11  parail  surtout  abon 
dans  la  couche  gonidiale,  dans  le  pyrenium,  dans  les  asques  muns 
et  dans  les  spores. 


Source :  MNHN,  Paris 
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i  "  Les  liqueurs  d'extraction  sc  colorent  intensement  en  brun  acajou 
avi-c  une  goutte  de  Lugol. 

Klles  s'hydrolysent  sous  l’action  de  la  salive  ou  d’amylase  pancrea- 
l"!'"'  :  (’hydrolyse  poussee  a  fond  par  un  acide  libere  uniquement  du 

glucose. 

Du  thalle  prealablement  epuise,  nous  en  avons  extrait  environ  100  mil¬ 
ligrammes  pour  100  grammes  secs. 

I  \  Les  polyosides  mucilagineux. 

I  Le  thalle  produit  une  abondante  quantity  (environ  20  %)  de 
polvosides  mucilagineux  ;  aucun  n’est  sulfuryle. 

li  different  par  leur  solubilite  dans  l'alcool  et  dans  l'eau,  et  par  leur 
niii! position  chimique.  Celle-ci  a  ete  determine  sur  les  hydrolysats, 
par  '  liromatographie  et  par  1’obtention  de  cristaux  caracteristiques  avec 
la  phenyl-hydrazine. 

I  e  ide  glucuronique  qui  entre  dans  la  composition  de  certains  de 
res  mucilages  a  pu  etre  identitie  sans  ambiguite  par  ses  proprietes  chimi- 
<]"'  da  donne  en  particulier  du  saccharate  acide  de  potassium  bien 

rnd-nUicri 


cristallisc. 


Le  produit  principal  parait  etre  un  mucilage  complexe  peu  soluble 
|I'U|S  ;  ,,;|U  houillante.  II  est  compose  surtout  dc  galactose,  de  glucose  et 
'll'  lnse-  mais  aussi  de  mannose,  d’arabiuose  et  d’acide  uronique  en 
tildes  quantites. 

I  i  II  est  accompagne  de  nombreux  produits  moins  condenses,  dont 
ll0|ls  lVons  donne  quelques  caracteres  distinctifs  : 
des  manno-galactanes  [a.  ]„  =  —  50° 

-  on  xylo-galactane  [«]„  =  +  100“ 

-  un  manno-xylo-galactane  glucuronique  [«]„  =  0° 

I  •  tableau  ci-joint  illustre  ces  resultats. 

II  li  t  en  evidence  1’etonnante  complexity  de  l’equipement  glucidique. 


Algue  bleue  libre 
Rivularia  hullata 
Berk. 


Champignon 

Ascomyc&te 


Lichen  Lichina  pygmaea  Ag. 


glycerol 

sucres  simples  :  glucose 


mannitol 

trehalose 


mannitol 

mannosido-mannitol 

glucosane 


galactose 
arabinose 
xylose  ? 


trehalose 


®Hcilage 
m,n  sulfuryle  : 
C'institu'd  de 
glucose 


glycogdne 

mucilage 


glycogene 

une  serie  de  plusieurs 


urabiuose 


aci(le  uronique 


non  sulfuryld  : 
constitud  de 
sucres  simples 
(mannose) 
acide  uronique 
(glucuronique) 


polyosides  mucilagineux 
non  sulfurylds 
manno-galactanes 
xylo-galactanes 
arabino-galactane  ? 
manno  -  xylo -galactan  e 
glucuronique 
polyoside  complexe  : 
manno-xylo-arabino- 
glueo-galaetano  glucuronique 


B.  —  Essai  d’INTERPRETATION  PHYSlOLOGIQUE 

intermediaires  prepa  varift6  'ces  glucides  peu  ou  pas  condenses:  gly- 
ST-,  simples  qui  £53 

>.P'tu'  ?*£££*£  atos  ;HE  esses  len?.  Ce«e 
s  interpreter  que ■  com  d  I  eontrarte  violemmenl  ever 

Pa-e  comme  f*  eies  raisons  de  teli- 

partiellement  mblbe.  »  at[endintls  cepe„dant.  Ce  ralentisseieent, 

sence  du  trehalose  q  vraisemblablement  aux  conditions  ccolo- 

eette  impmssanc  .  _  l  Lil,hen.  11s  son!  dus  plus  encore  au  bn  qne 

ESSStTKTS  au  .ravers  des  membranes  squeletUquS 
impregnees  d'un  abondant  mued^e.  ghicides  le  Champignon 

evploit'e T  Algne,  "  ta‘ 

qui  tnrme 

Pg“eoPg7n"*rpar  1c  Champignon,  ear  ,1  ne  traverse  pas  ,cs  mem- 

saSSSfv&wi.'S 

Til  est  evident  qne  ce  ne  sunt  la  quo  des  Vues  parties  quUenranW 
4  etre  completees  par  one  analyse  du  meme  P»  «. 

diques,  protidiques  et  vitaminiques  qm  nuancera.ent  probable,,,,, 
conclusions. 
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nEcrologie 


Le  Dr  Maurice  BOULY  DE  LESDAIN 
(1869-1965) 

par  Henry  des  Abbayes 


Le  doyen  des  Lichenologues  s’est  eteint  le  3  Janvier  1965  dans  sa 
96-  annee.  ^  ^  2Q  septembre  1869  j,  Dunkerque 

BoT™  quiC'«va"d64  Sria  syn.hese  eaperimentale  de,  Lichm 
^dTetTes  UchenTdi1  en4Ts  deDuVemuVq.i 

comme  medecin-oculiste.  Ses  loisirs  etarent  la 

frantals  et  etrangers  qui  In,  envoyerent :  lain  recoltes  4 
ainsi  qu’il  canal,  L,  a  un  volummeux  herb.e  *  “ja°“n ton. 
exotiques  etaient  largement  representees  II  . M art  en  relation 
li-s  lichenologues  en  renom  de  1  epoque  et  lechang  P  ^pqjjeu- 

,  permit  de  rcunir  une  tree  importante  b.bl.othSque  ^ 

reusement  1'ellart  de  tant  dannees  ut  aneant.  « .Wtotal 
dements  de  Dunkerque.  Sa  roaison  tut  mcendiee  et  tout  qu  t 

S-™  *— * 


Source :  MNHN,  Paris 
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T.  XXXIV.  Pi..  XIII. 


Dr 


Boui.y  de  Lesdain  (20.9.1869-  3.1.1965) 


Source :  MNHN,  Paris 
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'I  '  1 1  ra  a  Li  lie.  Gr4de  a  ses  norabreux  amis  il  put  constituer  une  biblio- 
h  ■  ’ in-  licnenologique  suffisante  pour  pouvoir  continuer  4  travailler.  A 
I  ii  <le  1917  il  recoramenga  &  publier  et  son  dernier  article  est  de  1960. 


sonl 


"  u-  scu-nh/uiue  du  I)r  Bouly  de  Lesdain  comprend  125  publi¬ 
cs.  tut  un  naturaliste  integral,  s’interessant  a  toutes  les  branches 
neuces  -Nature lies.  C’est  ainsi  que  dix  notes  concernent  la  zoologie, 
"  lllll'renil*n_t  les  Mollusques  terrestres  des  environs  de  Dunkerque, 
la  geologic  des  dunes  de  la  nieme  region.  En  botanique,  quatrc 
concernent  les  Bryophytes  el  une  les  Champignons.  II  consacra  une 
me  de  travaux  aux  Phanerogames,  dont  le  plus  important  a  pour 
1  (,ram,nees  des  environs  de  Dunkerque.  II  collabora  a  la  publi- 
1  -n  des  exsiccata  de  Hu  bus  de  France  de  l’abbe  Boulay  en  lui  four- 
mi  des  series  d  echantillons. 

:"s  c’®*t  la  hiehenologie  qui  constitue  son  oeuvre  maftresse.  II  lui 
ma  ■  7  publications,  qui  peuvent  etre  rangees  en  trois  categories: 
ecologie  europeennes,  flore  exotique,  et  l’ensemble  des  «  Notes 
|  iH-nologiques  ». 

ad  les  regions  qu’il  eonnaissait  le  mieux  se  trouve  evidemment  son 
|  iial.  le  nord  de  la  France,  auquel  il  consacra  plusieurs  travaux, 
*•:.  these  de  doctoral  es  sciences  el  son  supplement  (55,  56,  68.  88)! 

|  i.mce  1  attira  :  Versailles  (45,  16,  47,  48),  Fontainebleau  (60). 

1  '  encore  ses  publications  stir  :  Luxueil  (49),  le  Var  et  les  Alpcs- 
:"s  (8:1  86).  les  Basses-Alpes  et  le  Vaucluse  (91).  les  Pyrenees 
a  de  dOleron  (57).  11  consacra  a  la  Belgique  plusieurs  etudes 
'0.  A  cote  de  ces  travaux  plus  spccialemeni  lloristiques,  d'autres 
-mlout  orientes  vers  l  ecologie  (61,  63,  71,  73,  81,  90,  92),  ou  la 


M  .  1  ccoiogie  (Oi,  o.»,  71.  73,  84,  90,  92),  ou  la 

,M  - 1  1 1 ique  de  genres  ou  de  groupes  d’especes  critiques  (70,  83.  93, 


"'N'l-almns  sur  la  flore  exotique  concernent  :  I’Afrique  du  Nord 
M  '->•  I’Amerique  tropicale  (64,  65,  66,  67.  69,  75,  76,  77,  78, 

(7h  I  IC|Ue  tropicale  (79),  les  lies  Kerguelen  et  autres  lies  antarctiques 


coni  11  YY  LichYol°giques  furent  pnbliees  de  1905  a  1958.  Elies 
0ll  '  IH"'nl  ,a  description  de  tres  nombreuses  especes  ou  varietes  nouvelles 
■  i  m  'nance  du  monde  entier,  ainsi  que  la  distribution  nouvelle  d'espe- 
(l  "  s.  la  publication  en  etant  faite  au  fur  et  a  mesure  de  1’etude  des 
lull,  "!"s  esl  it  noter  que,  par  suite  d'une  crreur  de  numero- 

r  ""  1/  n  exisle  pas,  mais  qu’il  a  ete  remplace  par  un  n°  18  bis 
Il  '  1  .  t  ainsi  1  ordre  de  la  numerotalion). 

,l(.s  MV^  ®uss*  une  quinzaine  d'especes  ou  de  formes  nouvelles  pour 
■^^"''•spondants  qui  les  consignment  dans  leurs  publications, 
n "S ,  ces  travaux,  on  trouve  dans  la  Revue  Bryologique  et  Lichf- 
loMi,|l||ls  te  noni,Jreuses  analyses  bibliographiques  de  travaux  licheno- 


aussj  |,j .  J'!  'L'1  UK  t-'isoAiN  fut  un  excellent  lichenologue,  connaissant 
Min  I'S  esP®ces  exotiques  que  les  especes  europeennes.  GrSce  a 

livs  iin,,,.  -V."  "  fUI  el  a  sa  nche  bibliotheque,  il  put  decrire  un  nombre 
"  ,in  ‘  espcces  et  de  varietes  nouvelles.  Ses  descriptions  latinos 


Source :  MNHN,  Paris 


.  .  nmnit-rp  de  celles  de  Nylanueh. 

rend  souvent  leur  idenli* 

fication  ,s  ds  liche„ologues  francs,  les  abbes  Hr,-: 

Apres  la  dispur  Jtion  a u*  »  LkS[)A|N  resta  a  pcu  pres  seal  pour  m»m- 
cl  Hahmand.  It  ;  jition  des  etudes  lichenologiques,  surlout 

tcn.r  dans  notre  pays  *  d  t  .  deux  fois  1' occasion  de  le 

et q.946,  a  oi  qu  il  <U  rib*  *  Paris.  Mais  JJ 

rencontre.  com!spomUnce  scientillque  et  j,  posse* 

cchangc  avec  lui  une  aDoi _  ,a‘nt  a  19:50  et  la  dernjere  a  janvier 

de  lui  87  lettres,  la  pu  avuit  mis  un  point  final  a  ses 

1%2.  dans  lM(«elle  .1  1,1  be'aucoul,  poUr  ...»  formation  de  lielu- 

Oludes  el  puM.cat.ons  de  In.  “°“’e  Pconsdlla  dans  mes  debuts, 
nologue.  Cost  lui  .,...  d ‘  ”la£  e  Pai  comulte  * 

\u  cours  de  ees  trente  iltua  a  dit  avec  une  grande  amabil.te, 

nombrenx  problems.  I  oujoure  d  me  repondli^avec^^Jlr)  ^  ^  ^ 

etudiant  lichenologues  debutants  «t 

profiler  de  sa  grande  t.  1  bienveillance.  Durant  plus  <1  un 

ctassa  an  rang  des  grands 

ljchenologues  mternationaux.  la  dedicace  d’au  inoios 

dix^tofu  varibtes  nouvelles  et  d'un  genre  nouveau,  qui  portent  son 

“To  merite  de  ses  publications  M--WJ  „« 

de  ltotanique  de  Belgique  et  ^f|Xn  „e  ™t  r&om,.c.»« 

son'tbUvre^^cientifique>  tdmoignera^pendant  ^  ™np^ 

ce?  excellent  liehenologue  q..i  a  fait  t.onneur  a  la  sc.ence  et  a 


vaiix  lick6nologiqn.es 

I.  —  LlCUtNOLOG 


t  bryulogiques. 


1805-1958.  Notes  LiclitoriOglq«« %>. 

,05.  II  52.1oM5rt98.M.ta .  ■ 5-  V-  ■»'  '  583.S».  I  «» ■■ 

7(1-79,  190(1.  '  •  53-  ]'•  -  ,1H-  1 IJ "  lfl0i  IX.  56,  I)-1'- 

11.  54.  p.  448-440.  . 7  - -  V  1 1.  66.  l^»-*«-  JB.  1910 


’’J.’xii. 

suite 
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J  une  erreur  de  numerotation,  le  n°  XVII  n 'exist  e  pas  et  a.  6t6  remplaee 
par  le  n°  XVIII  bis).  —  XVIII,  68,  p.  203-207,  192).  —  XVIII  bis.  68 
'•  490-495.  1921.  XIX,  69,  p.  766-770,  1922.  XX.  70.  p.  277-283 
1923.  XXI,  70,  p.  842-849,  1923.  —  XXII.  72.  p.  787-791,  1925 
\  XIII.  74.  p.  436-439,  1927.  —  XXIV,  77.  3  p..  1930.  XXV,  78,  p.  726- 
731.  1931.  XXVI,  79,  p.  686-688,  1932.  XXVII.  81,  p.  765-768,  1934 
X  XVIII,  82.  p.  314-317,  1935.  XXIX.  83.  p.  5-9.  1936.  XXX  84 
I'-  282-284.  1937.  -  XXXI.  86.  p.  81-84.  1939.  XXXII,  87.  p.  I3G-14L 
1940.-  XXXIII,  95,  p.  196-200,1948.  XXXIV,  96.  p.  173-175,  1949. 

5  XXV.  97,  p.  169-171.  1950.  XX  XVI.  98.  p.  136-138,  1951.  XXXVII 
99.  p.  145-147,  1952.  XXXVIII,  100.  p.  177-178,  1953.  XXXIX 
101.  p.  222-226,  1954.  XX.XX,  102,  p.  229-231.  1955.  XI, I.  103 
270-272,  1956.  XLII.  104.  p.  319-320,  1957.  XLIIJ,  105.  p.  236- 
237,  1958. 

44.  1905.  Lisle  des  Lichens  recueiliis  k  Spa.  (Bull.  Soc.  Bot.  Fr.,  52.  p.  1-23). 

4-5-4 s.  1905-1921.  Lichens  des  environs  de  Versailles  (Bull.  Soc.  Bot.  Fr.. 
52.  p.  602-628,  1905.  —  ler  supplement,  54.  p.  680-698,  1907.  2’’  sup- 

l 'lenient,  56.  p.  687-694,  1908.  2'-  supplement  (suite).  57.  p.  3-7,  1909. 

3°  supplement,  59,  p.  11-18.  1912.  - 4P supplement,  68.  p.  16-24,  1921). 

L  1906.  Lichens  des  environs  de  Luxeuil  (Ht.e-Saone)  (Bull.  Soc.  Bot. 
Fr..  53.  p.  668-689). 

■>o.  1907.  Lichens  des  environs  d’Hyferes  (Var)  recueiliis  par  M.  C.  Michaud 

iFcmlle  James  Natur.,  p.  66-71). 

0  1907.  Lichens  rares  on  nouveaux  pour  la  Belgique,  recueiliis  pendant 

lierborisation  de  la  Societe  Ro.vale  de  Botanique  en  septembre  1906 
i  '! till.  Soc.  Roy.  Bot.  Belg.,  43.  p.  249-254). 

f90S  (en  Coll,  avec  J.  Pitard).  Lichens  recoltes  pendant  1a.  session  de 
' 1  s"ciet6  Botanique  de  France  k  Gavarnie  (Bull.  Soc.  Bot.  Fr..  55,  p.  165- 


5,i-  1909  (en  coll,  avec  J.  Pitard).  Contribution  k  1 ’etude  des  Lichens  de 

1  anisic  (Bull.  Son.  Bot.  Fr..  56.  Session  extraordinaire  en  Tunisie. 
p.  243-264). 

’  '  1910.  Lichens  beiges  rares  ou  nouveaux  (Bull.  Soc.  Rot/.  Belg.,  47.  p.  1-7 

'in  ( i rage  A  part  ). 

'l,‘-  1910-1914.  Eecherches  sur  les  Lichens  des  environs  de  Dunkerque 

"" ’se-  Paris),  I  vol.,  301  pp.,  4  pi..  Dunkerque,  1910.  -  ler  supplement. 

189  pp.  (Public.  Soc.  Bunker  q.  Encourag.  Sr.  Lett  res  et  Arts,  1914). 

"•  1910.  Lichens  de  Pile  d’Oleron  ( Feuille  Jeunes  Nat,  1910,  p.  134). 

1911.  A  propos  des  Lichens  calcivores  (Feuille  Jeunes  Natur.,  p.  138). 

!l'  11,1 !'  lichens  du  Sud  Alg6rien,  recueiliis  par  M.  Seurat  (Bull.  Soc. 

1 1’'1-  "I-  Afr.  A’..  3e  ann6e,  n°  6,  p.  1-4  (du  tirage  k  part). 

1  •  1 91 1.  Quelques  Lichens  de  la  foret  de  Fontainebleau  (Bull.  Soc.  Bot- 

Fr.,  58,  p.,549-555). 

!9|2.  Kcologie  d’une  petite  panne  dans  les  dunes  des  environs  de  Dun- 
1  ]'"|ue  G“han6rogames  et  Crvptogames)  (Bull.  Soc.  Bot.  Fr..  59.  p.  177-184 

h2'  1913  (®n  coil,  avec  J.  Pitard).  Exploration  scientifique  du  Maroc  orga- 

P:lr  la  Societe  de  Geograpbie  ile  Paris.  Faso.  I  :  Botanique.  Lichens, 
I’  1 ->3-163. 

1914.  Lichens  recueiliis  sur  les  silex  le  long  d’une  route  dans  les  dunes 
1  ,s  environs  de  Dunkerque  (Rev.  Gin.  Bot..  25.  Travaux  de  Biol.  Veg. 

i;4  ,  -  "  ll's  il  Gaston  Bonnier  par  ses  Aleves  et  amis.  p.  3-7). 

1914-1933.  Lichens  du  Mexique  (Eta.ts  de  Puebla  et  du  Michnacati) 

' '••■iieillis  par  le  Frbre  A  i  sene  Brouakd.  La  Naturaleza.  Mexico,  p.  1-31 
l'  i>  tirage  k  part),  1914.  ler  supplement,  memeographie.  Covington, 
-'"usiana,  p.  1-25,  1922  (un  exemplaire  existe  au  Laboratoire  de  Crypto- 
f  J’1  Museum  de  Paris).  ■ —  2e  supplement.  Lichens  recueiliis  par 
..  ' nw  Amable  St-Pierre.  Introduction  par  le  Fibre  Amable  (Ann. 
'!//"■  Fso/..  2,  fasc.  3-4,  p.  219-254,  1929.  —  3®  supplement.  Lichens 
'""  'llis  par  les  Fri-res  G.  Arsine  et  Amable  St-Pierhk  (Ann.  I'ri/pt. 

G8.  J'".’  -'  VI-  2,  p.  99-130,  1933). 

228)°'  l^ue'(lue8  Lichens  du  Pas-de-Calais  (Bull.  Soc.  Bot.  Fr.,  67,  p.  217- 


Source  .  MNHN,  Paris 


374 


H.  DES  ABBAYES 


«e  -  1921.  Lichen.,  prep.  HaWm  in  M.OO.  >»  »««  *  Cl.  fen™ 

„  rfzrjgr- 

JSSL  et  puhlie  pE  t  Or  Bom.  H  Lz.paik).  M.  to.  At.  I,.. 
71.  -'lMLfooto’gi.  d'„n.  Antonie  dan.  *•  “»»»»  0»«*»  («■*.  *»•  *■*. 
72  du  Maroo  retmeilli.  par  M.  Moot™  .n  1912  (XU.  So.. 

or  Nat  Maroc,  8.  2C  partie,  p.  290-299). 

73.  i'l924.  Liohens  et  Musctofe  to  Tins  ,'>™  'Sfp  “mI 

dans  les  dunes  de  Berck-Plage  (P.-de-C.)  (feutl  .  “ “  j  . 

-i  1931  Liohens  reeueillis  n  1930  dan.  les  dee  Lergueen  St-Faul  et 
n-  iJSiam  p“  M.  Aobot  D*  pa  Bra  )(A.».  Cr„t.  Alt.,  l  to.  2 


„.,f  “■ iros-mi.  Lichen,  d.  rtot  de  Neu-Meidco  (1I.SA  )  recueilljs  pu 

„.  ”'l934.  SelVea  »»meanx  Lichen,  de  Cnha  reedeilli.  par  le  M»  Hot. 

78  -"mRuchmtdo  lile'de  Pique,  ricolte.  par  M.  MteUOX et ill.  [» 
—  D*iriS  (Mission  Onto  »*l  W~-  <*»*•  7>  p'  15! 


79  i?1935.  Lichen,  de.  he.  dn  Cap  Vert  reeueillis  par  le  Prof.  Ang.  Chev Alton 
80.  fTosWn”1  “.t’.onVe'.n  dJ’iionmton.  (AC  pro  toto  «  «» 

81  I”fe'43'SLiKi'i™«  aA3G».delonp.  Mi..ion  Crsptog.mhlu.  d« 

82  “T»“  £“.o“pferd.jP*hi.t  * 

83  <M  Ash-  obserrta  « 

8*'  ■*“  * 
Paris  Bnetfel.  Biol!  et  Beni.,  IV,  87  pp.,  Lechevalier.  Pans. 

«  Z.  1949  Lichen,  reeueilli.  anot  enrirons  de  Bice  (Alpes-Marltane.)  en  191c 

'  *  30  jnillet.  1946,  a  P.ir.-C.m 

alt.  1500  m,  dan.  la  iot6t  d.  Tnrini  (Alpe.-Mantimesl  (Bar.  Bryol.  it  *» 

m**m  h.  ™.  ct»m«  (»,«.>  d«  feta  a- 

vat.  PlomWf  B.  de  Lesd.  {Rev.  Bryol.  et  Lichen*.,  19,  p.  234-236). 

1950.  Lichens  reeueillis  dans  la  ville  et  dans  la  eitadelle  de  Lille  [V 

’  ?iS2»'piomWiI,i.Bde8 Led.  nor.  ,p.  (Be  Brpol.  ,1  »***. 

20.  p.  182). 


86. 


90. 


20’l951.8Remarques  sur  la  vegetation  licdienique  des  substratum  va'ie^ 

dteftninfe  dans  les  dunes  &  l'wt  et  &  1  ou«t  de  ■  deMai  ■ 

(Nord)  a  la  frontiere  beige  [Rev.  Bryol  et  Lwhenol.  20.  ]>  _89  -t  ^ 
_ _  .  .  .  _ _  .  ..  . .  a-  pfafimilliA  dans  les  deixirteini  '1  •  . 


.  el  Licnenoi..  ai.  p. 

'  1*952'.'  Lichen's ' rare,  on  nonveanx  reeueillis  dans  les  ddpartonient.^ 
Basses-Alpes  et  du  Vauoluae  par  M.  Clauzade  (Rev.  Bryol.  e 

*>  ''oicp'”™  WvySto  SuSSZ 

ses  stations,  ses  compagnons,  leur  vie.  leur  mort  (Rev.  Bryol.  et  in 

22’ ie’54.1  :,Rerberehes  sur  Involution  du  RanuUvna  fraxinea,  les 
les  varietes  et  les  formes  auxquelles  ll  a  domic  et  donne  encore  . 

SenZSsance  (*«,.  Bryol.  e,  LichM,  2»,  p.  180-1 8«)  t„ 

-  195(1.  Formes  et  variates  dn  Ramakna  farinacea  (L.) 
sur  les  Ramalina  intermedia  Xyl.  et  poll  inarm  Ach  aver  esquell 
souvent  confomlu  (Her.  Bryol.  el  lielievol..  25.  p.  308-316).  M.  le 

i  .  .  1957  Catalogue  des  Ihmea  reeoltes  en  France  et  determines  1 
Prof.  Motyka  (Her.  Bryol.  el  Liehenol.  26.  p.  191-198). 


Source :  MNHN,  Paris 
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in  1958.  Modifications  pathologiques  observees  sur  le  thalle  de  Bamalina 
Iraxinea  (L.)  Ach.  A  la  suite  de  tvaumatiames  causes  par  le  vent  charge 
in'  poussieres  grdseuses  (Her.  Bryol.  el  Lichenol.,  27.  p.  216-218). 

'•iv.  1960.  Lecanora  flandrica  n.  sp.  B.  de  Lesd.  Lichen  vegdtant.  sur  des 

iablettes  en  ciment  placees  pour  l’ecoulement  de  la  pluie  A  la  base  des 
'  netres  d’une  maison  (Rev.  Bryol.  et  Lichenol,  29,  p.  277-278). 

2.  —  Bryologie 

1905.  Liste  des  Muscin6es  recueillies  dans  les  fortifications  de  Bennies 
(Nord)  (Feuille  Jeunes  Nat.,  p.  123-124). 

'  1910.  Muscin6es  des  environs  de  Dunkerque  (Mem.  Hoc.  Sc.  Xat.  el 

Math.  Cherbourg,  p.  277-320). 

I  '.  1 910.  Une  Mousse  nouvelle  pour  la  Belgique  :  Fontinalis  dolosa  Cardot 

(Bull.  Soc.  Roy.  Bot.  Belg.,  p.  153). 

I  "  .  1934.  Les  Fontinalis  des  environs  de  Dunkerque  (Rev.  Bryol.  et  Liche¬ 

nol..  7,  p.  302-303). 
nil'  1‘galement  n°  61,  71,  73,  84. 
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i mMr-  ■ 

M.  E.  H*S  Jr  et  P.  W.  James,  J.  Poeet  e. ,R.  Santesson  seat  EH,, 
logues  ( The  Bnjologist,  (»8,  n°  1,  p-  139>  I965)- 

Bapwlons  qoe  le  11-  Coagres  Ha^eyT^"-" 

National  d’organisation  du  Congres. 


1,’Herbier  Cryptogam!, ue  d„  lichenologrq  narv^gien  Joto,  1I«« 

(1801-1950)  a  Hi  acquis  par  1’  tvh'.'n,^  crStice“ ainsi  cue  ties  Hryo- 
I.es  collections  comprennenl  des  Ll<lu"fiJ^'  lv  e  d.ins  laqreaion  nwiila- 
plivtes.  Johan  Havas  a  passe  presque  toutesaviedansia  ree.  ^ 

gneuse  pres  de  Granvin  dans  le  sud-ouest  de  la  Norvege  y 
fntensenient  et  etudia  sa  Pore  cryptogam.que  B.en  c J 
il  a  ete  bien  connu  des  licheno  ogues  Smme  :  S.  0. 

des  series  de  specimens  etudies  par  des  Lid  enologues  com. 

k  ®  .tes  £  ses  |tl, 

Ses'Lp«nt«U»  qAui  TuYonl  Sf  daijteT Catena  *»*»  ^ 

Toninin  hapasii  Magn..  Umbilicaria  havasu  uano.  eu..  ...  ,vani 

appartenu  a  Johannes  Musaeua  Non  man  (182;51JU^  Vg6tudiecs  par 
de  Nokman  out  ete  conserves  a  part  ^Jn^tations  11  est  possible  qu< 
lui  com  me  le  montrent  ses  nombreuses  annotations  11  esp 
ces  collections  representent  la  part.e  prmapale  de  la  total  te  d^ 
Nokman.  Feu  Wire  que  e'est  par  Nokman  que  let ,  spec  _  1  |crl,ier 

de  G.  W.  Kokbek  el  J.  Mulleu  d  Argoyie  *l™ejd  Occidentals 
Havas.  11  faut  rappeler  son  hxsiccata  :  «  l.ichenes  Norvegica  u  Sck.nti- 
Fxsiccati  »  figurant  dans  les  Herbiers  de  quelques 

Vtotadfi  vie  ses  meri.es  ete  reconaoes  par  J-  *«{S 
du  roi  de  Norvege  (portrait  fait  d  apres  une  peinture  de  Lars 
firyologist,  «8.  n°  I.  p.  186-187,  1965).  V.  A. 


Source :  MNHN,  Paris 


[.(  Meeting  annuel  de  la  Societe  Bryologique  Americaine  «  AIBS  » 
a  cu  lieu  le  18  aofit  1965  a  l’Universite  d’ Illinois  a  Urbana. 

'""'i  la  composition  du  nouveau  bureau:  Seville  Jr.  Flowers,  Pre- 
III  :  W.  B.  Schofield,  Vice-President;  Paul  Redfearn,  Secretaire- 
I  rier.  Ruth  S.  Breen  a  ete  elue  a  I’unanimite  comme  Membre  hono- 

I  communications  suivantes  ont  etc  presentees  : 

I  larvey  A.  Miller  :  The  genus  Herberta. 

'  'lied  X.  Andrews  :  Factors  affecting  fruiting  of  Lvurobniuin  sp. 
an''  /  niudium  sp. 

'  aller  Ainsworth  :  The  bulbils  of  Conocephalum  conicum. 

Margadant  :  Brvological  exsiccata  and  Nomenclature. 

Merton.  W.  Miller  and  Arnold  H.  Sparrow:  Radiation  studies  on 

Mnrrhanlia. 

I'  in  W.  Thomson  :  Studies  in  the  Lichen  Baeomyces. 

I  -  .  (.onan  .1.  Taylor,  O.F.M.  :  A  discussion  of  the  «  Manual  of  Ohio 

Lichens ». 

Frederic  H.  Erbisch  :  Caliciales  of  the  Great  Lakes  region. 

■ 11  !,r>'  A.  Imshaug  :  Northern  lichens  in  the  West  Indies. 

II  i  lici  Fabius  Le  Blanc  and  Dhruva  Rao  :  A  possible  role  of  llou- 
1,1  1  ril  and  pigmented  substances  in  lichen  photobiology. 

falls  ar^  *  '  ^ORMAN  :  Some  mosses  near  northern  Wisconsin  water- 

1 n  Ridgway  :  Histological  and  ultrastructural  studies  of  sporo- 
i- 1  a  is  in  the  hepatophyta  :  Anthoceros  hawaiensis. 

M-mley  W.  Greene:  Antarctic  brvophyta  with  special  reference  to 
1 1"- A  a  I  arctic  Peninsula. 

y  -  am  Steere  :  Antarctic  Brvophytes-Victoria  Land. 

Sharp  :  A  Bryological  visit  to  Asia. 

1  societe  Botanique  Americaine  compte  2  900  membres.  Le  meeting 
ll|l'int  par  500  botanistes.  Harold  C.  Bold  a  ete  elu  comme 
pr°i  ham  president  de  la  Societe. 


qui  est  conserve  a  Helsinki. 


tte  Edwin  B.  Bartram  a  ete 
North  Carolina.  Etats-L’nis. 
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I  e  '-U  novembre  1965  la  Societc  botanique  de  Zurich  a  fete  son  75=  anm- 
versafre  au  «  Zunfthaus  Zimmerleuten  »,  en  presence  du  minisUe  de 
(instruction  publique,  des  Kecteurs  tie  Pficole  Polytechnique  bedcnde 
lie  Kiversite  aurichoise,  in  Professeurs  de  Botanique  et  d  un  grand 
nombrede  delegues  d’autres  Societes  scientifiques. 

M  Fritz  Ochsner  Dr.  Sc.  Nat.,  l’eminent  bryologue  suisse  (Winterthur) 
et  son  confrere  Prof.  Huldr.  Ai.brecht-Rohner  (Zurich)  furent  nom.m-s, 
avec  grande  acclamation,  Membres  d'honneur  de  la  Society  botanapir 
de  Zurich  en  reconnaissance  de  leurs  travaux  bryologiques. 


La  Societe  bryologique  et  lichenologique  suisse  va  entreprendre 
en  ete  1966  du  1  <‘r  au  6  aout,  un  «  cours  alpin  de  Bryologie  et  Lichenologie » 
a  Bourg-St-Pierre  (Valais). 


Joseph  Poelt  a  ete  nomme  professeur  de  Geographic  botanique  k 
l’l'niversite  de  Berlin. 


Howard  CnoM  a  resilie  sa  situation  au  .National  Museum  of  Canada, 
a  Ottawa  et  lait  partie  de  la  direction  du  •  Department  of  Botan. 
l’Universite  de  Michigan,  Ann  Arbor.  Michig,,  U.S.A. 


Le  liclienologue  bien  connn  Elif  Dahl  est  nommd  professeur  a  rinstitnt 
d’Agriculture  a  Vollebekk,  en  Norvege. 


Changement  d'adresse  :  la  nouvelle  adresse  du  Prof.  A.  S. 
est :  P.O.  Box  126.  Lvov,  USSR. 


„  cinq  siecles  de  Science  Danoise  ».  -  Une  magnifique  exposition 

a  eu  lieu  du  4  au  31  mars  1966  a  la  Maison  du  Danemark  aux  Champ^ 
Elysees  a  Paris.  Elle  fut  organisee  par  la  B‘bU^S.^°7et les Services 
hague  en  collaboration  avec  la  Commission  des  Expositmns  et  lesb 
culturels  de  l’Ambassade  du  Danemark.  La  Bibhotheque  . 
Bibliotheque  Nationale  du  pays  -  possede  !es  collectlons^les  pta^,, 
sur  l'histoire  de  la  Science  au  Danemark  :  ouvrages  lmprimes,  ia 
des  savants  de  disciplines  les  plus  vanees  et  une  Del lie  ,„PaK. 

traits  L'Fxposition  fut  presentees  a  la  Presse  (t  mauguree  k  .(r(, 
Les  superbes  collections  presentees  avec  un  gout  parfait  ont^u 
admirees  par  les  personnalites  invitees  et  les  visiteurs.  une  K  jsi. 
brochure  L  pUquEtte  illustree  editee  a  cette  occasion  oermet 
leurs  de  s  initier  a  l'histoire  de  la  Science  danolse grace ■  an.  ■  ,, 

MM.  Erik  Dai.  et  Svend  Gissel  qui  font  revivre  les  grands  savant 
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1,1  M°yen  Age  a  nos  jours.  II  ressort  de  leur  expose  tres  documents 
■  Minn  les  savants  frangais  et  danois  ont  collabore  de  tous  temps  el 
dans  diverse®  branches  de  la  Science. 

IS  conseillons  vivement  la  lecture  de  cet  interessant  document 
a  '|iie  1  Article  par  S.  Grissel  :  I,a  Science  Danoise  aux  Cnamps- 
I  a  i  s.  paru  dans  «  La  Presse  Scientifique  »,  n°  25,  janvier-fevrier,  1966. 


ANNONCE  DE  DEC.ES 


i  lichenologue  autrichien  Karl  Keissler  est  decede  k  Vienne  Ie 
1,1  |,‘1'  1965  a  l’age  de  93  ans.  II  a  ete  surtout  connu  pour  ses  travaux 

mi  i"s  parasites  des  Lichens  et  pour  sa  collaboration  a  Rabenhorts 
Krvpio(j  amen- Flora. 


H-il"  J?s-eI  5'»5?hlicm  regrette  et  fidtle  abonne.  decede  le  23  fevrier 
Uoo.  a  1  agede  75  ans. 


1  1  pli  Courtejaire,  ami  et  fidele  abonne,  decede  le  6  fevrier  1966. 


Aiuhrson  (L  £ ),  _  jn  Memoriam.  Hugo  Leander  Blomquist,  1885- 
'  "  '  trhe  Bryologist,  68,  2,  p.  251-254,  1  phot.). 

l'niv!r'  i'(Phie*.  de  H‘.  L-  Blomqu.st,  Professeur  de  Botanique  a  Duke 
1  >•  taxinomiste  qui  etudia  de  nombreux  groupes  de  vegetaux 
criiu.i,"1  lrl  ",'le  c?lde  efRcace  a  la  Sullivant  Moss  Society  lors  d’une  periode 
'"I"'  -  L‘ste  de  ses  travaux  bryologiques.  —  S.  J.-A. 
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Ando  (II.).  A  Pseudolepicolea  found  in  the  middle  Honshu  of  Japan 
( Hikobia ,  3.  3,  1963,  p.  177-183,  2  fig.). 

Figures  et  description  de  Pseudolepicolea  Irollii  (Herwg) I  GmUe  et  ^o£.mb.  n-v. 

(  Blepharoxloma  Irollii  Herzog).  II  ost  trts  semblable  ii  t  .  frym  (Pcs.)  gi .  An 
now  — 8.  J.-A. 

(HI  —  A  second  species  oi  Slereodonlopsis,  a  unique  genus  nl 
Hvnnaceae  ( Hikobia .  3,  4,  1903,  I>.  295-298). 

Une  comhinaison  «• veils  S.  pMO  W  MT%S^SSS 
(Chine  et  Japon).  Commentaires  concernant  1  examen  du  type  et-  remarques  ■) 
logiques. —  S.  J.-A. 

A„do  (H  )  -  A  revision  of  the  F.ast-asian  species  of  Homomallitim 
(Hikobia,  4,  1-2,  1964,  p.  28-41, 4  fig.). 

Historian*  du  genre  Homomallium  Position  sysWmatique.  SfS2Z£^f2!Tv£. 
centre  geograpl.ique  du  genre  cst  en  As.e,  ;  4  t..ml..nl 

exclut  3  espies  du  genre  llommnalbum  en  rejette  une  ’iVll„llvmi-, 

en  synonvmie.  II  reste,  pour  1  E  asiatiquc.  (i  especes.  Lie  a<  -  •  1  ' 

description,  distribution,  commentaires  morphologiques,  figures.  b.  .-  • 

JEWS 

(Nova  Hedwigia,  5,  1963,  p.  359-411,  12  planches). 

Etude  mouographique  des  Microlejeunea  amdricains.  Quarnnt  o-deux  .esP6®?*  ’ 
JZUnU!  o’-  settlement  .out  to  “  1“ 

fydn-sp  ?a::rr. 

du  Pern,,.  Cliacune  ost  decrite  et  figure,-  en  detail,  lies  indications  sm  son  ‘YP  ’,n(.|ll(ur,-. 
n vines,  son  habitat  et  sa  distribution,  ainsi  quo  des  observations  sal  sa 
competent  le  tableau  sp4cifique.  Bibliographic  important-.  —  H .  Uiscuu-.k. 

Brother  ns  (Y.  I'.).  De  Speciebtts  novis  niuscorume  parte  asia^ica 

URSS  (Novitaies  svstematicae  Plantarum  non  vascularum,  lJbo-  £|) 
Scient.  URSS.  Inst.  B«>tan.  nomine  \.  L.  Komarovu,  p.  273-- 
russe 


jpfeces  nonvelles  :  Phijxcomilrium  ’’w>'/'a 
iov. .  Drummondia  wmurieneis  Broth,  sp- 


Description  et  diagnoses  latinos  des 
Broth,  sp.  nov.  et  var .  majux  Broth,  var. 

Drummondia  turkextanica  Broth,  sp.  nov.  i„  r  des  Sc.  mss*'- 

L«  M~>  U"  V.  v.  BHOTUBBUS,  numb™  -.».*•  |,.-ti"  * 

sill-  l.  s  Mousses  (le  la  Kussie  d’Asie  out  paru  en  1013,  1  ''1  1031.  1  ■  .  dl|  hlocs 

manuscrit  inMit  de  Brotherus,  conserve-  seulomc.it  en  P®‘  1 5J“  ],„  s-d 

de  Leningrad  (194 1-1944)  so  trouvaieiit  desdesenprions  des  «p *ces  nou^U^  flail 
des  Plantes  iuferi-ims  de  l’lnstitut-  Botamque  de  V.  L.  Komarov  a  consid 
indispensable  de  publier  ces  descriptions.  ,  ,  ,  n,utb<,nti<tll‘1's 

Oes  descriptions  ont  etc  completees  par  des  dessins  d  a  pres  les  1>P  '  su..-1i,"  Jr 

aimablement  pr6t&  par  le  Prof.  Boivainen  d’Helsinki.  par  les 
Cryptogami-  de  T Instil ut  Bolaniquc 


In  S-clio" 


Source :  MNHN,  Paris 


Source :  MNHN,  Paris 
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.  .  m.  ..umniVnnes  ou  6  eypupes  sinvant  leur  distribution  hors 

le  ciassement  des  Hitpatiqucs  P  p.  carringlonii  ssp.  carringU>im.  — 

(l'Europe  ;  au  ti'  groupe  appartieut  1  emtemupic  M 

S.  J.-A 


x,  ii. ...  .. ,  v  \  cl  Ando  ( II  )  —  A  review  of  the  antarctic  species  of  Cffl 


I  „  ,111  Contributions  to  the  knowledge  of  the  Plagiochilaceae 

•sgrr'  ,B“"'  . . 

(Tokvo)  6.  4.  53,  1963,  p.  372-37  /,  1  pi-  phot.). 

,a  -  f0'r,  „  m,H  pLI  baskmyme  PlagiochUa  intcgritolia  Mitt.  ,  l  pour 
^o.rvn^T  SLTSi&a.  Distribution  :  Sikkim-Himalaya ,  Japou,  *ormose,  lo.ee. 
—  H.  J.-A. 


Inoiie  (II.).  —  Critical  notes  on  some  asiatic  liepalics  (Journ.  Jap.  Bol., 
38,  7.  1963,  p.  218-222,  2  fig.). 

Cei  taii.es  ospeces  ,l  ondoit  le's'consKlt-r.'.-'ccunino  conspeeiliques 

tzssz  frri'KwSSi7 c.%,  -w*  . . <- 

/o/ia,  PlagiochUa  elegant,  P.  scnwlecurrem.  —  *.  J.-A. 


,V«/.  sc.  Museum,  1964,  7,  n°  3,  p.  335-359).  , .  ,  pla. 

•' '  ~ie  Orient  ale.  —  P-  •  x- 


Inotie  t  Hiroshi).  Some  nomenclatural  changes  and  gmonyms  m  live 
genera^  Syzygiella  and  PlagiochUa  (The  Bnjolog.sl,  196o,  (.8,  n«  ».  .17 
219). 


ehila  ncorupicola  XI.  Inoue.  P,  Tx. 


f Hiroshi).  -  -  A  now  specie*  S'B“i“"»P!iS  »«>  ‘r°m  S>lli“I’Pl,”S 
( loitrn  Jap.  Bol.,  1965,  40,  n°  8,  p.  24 a-247). 

’  L'auteur  Merit  une  espice  nouvelle  pour  les  Philippines  :  BalaMopsis  ph UwpM»> 
originaire  de  l'lle  de  Negrc 


.none  (H  I  -  SOM* nomenclataral  changm  and  synonyms  in  Um  8“m 
y,“ila  and  Pla,iocWa  t  The  Bryolog,,!.  M.  2.  1965,  p.aMU.  . 

cannexa  (Uerz.j.  un  non.  ,,v,o' 


cvnncxa  '  1  *  ■ 1  . 

.  ...  ..  ,  African  Hepatics.  XVII.  Gongylaathus  in  tropic* 

Africa  I  ,U.  U  enjoi  So,.  4.  4  ,964.  «W  »g-  >  t  „  ,  „ 


i  ii  ■■  ,.„mrp  el  e  si  trim  le  au  Cameroim,  cependa.it  11 
Le  genre  Gougglanlhu*  n  a  pas  mix."  ue  sign  mcetorurn  nw.  H1" 


Kitagawa  IN  ).  —  Lophoziaceae  of  Taiwan  (Formosa)  (BlMU,  3' 
!»•  9-  lli!1-’76’  '  aS'>-  _ _  _ .....  ,1.  M-t 


Descviptif 


nov.  :  Anatlro i *.«  “» 
TrUomaria  quinquedentata 
melrica  llorik.  a  1  -  ' 


,  ou  commentaires  a  propos  de  9  espfeces  de  Li9|)l  07.iacera  <1  ^ 
Lophoxia  lacerala  dont  to  permi.Uie  est  profonde  nenl  l.  ^ .  hMui). 
unltyllum  acuminatum  (pour  Sphenolobua).  A.  stnolalum  (pool VJ „„*r 
• . axymmetrica  comb,  et  slat.  nov.  pom 


Source :  MNHN,  Paris 
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I  mion  I  !•:.)  -  Keys  for  the  identification  of  the  mosses  of  Washington 

in  if.  Oregon  (  fhe  Bryologist,  88,  2,  1965,  p.  141-184).  8 

'  :  "|'l.atlv,'s  aux  130  genres  et  106  espfeees  de  Mousses  (non  Ies  Sphaiguce)  deg 

V.-isluugtoii  et  Oregon  has  nil.-,  12  clcs  de  ■  group,  w  speciaux  »  ccsl-ii-dire  de 
1,1  Bai'trarmnceue,  Polytnchaceae),  de  groupes  de  genres  (ex.  Ambluxtraiiim 

"//nil"),  de  gem-es  (ex.  Arcloa,  Burl/ula ,  Brachytliecium).  Pour  preparer  Oes  des 
I  i  imens  do  toutes  leg  espiccs  ont  £te  etudies. _  S.  J.-A.  1  ’ 

li  ver  if.  K  )  el  Orotic  (It.).  Eine  neue  Fruliania-Arl  aus  Albanien 

'  ''iiil.es  lie  perl.,  68,  2,  1963,  p.  101-107,  3  fig.). 

•  11  '  l^!!?’,!Utex„dt!gSp4Ci?ei’s  ltu<li,'fs-  commentaires  cmicernant  Frullania  illy- 
/  t  he  r&olfc^e  prfts  de  repelena  dans  to  S  de  fAllmnie.  ressemblant  k 

I  . I'M,  et  affine  de  F.  clemtoMoma  et  F.  oakesiana.  Bryophytes  accompagna.it  cette 

^  |||  Iigraehn  calcau-es.  Cette,  espece  autoique  pourrait  6tre  cousiderees  comine 

•  It.  A.),  Bonner  (C.  K.  It.)  el  Biscliler  <  H.).  Studies  in  I  eien 
"  )  Microlejeunea  in  Pacific  Oceania  (A ’ova  Hedivigia,  4.  1963 

p.  'i -..61, 3  planches).  “  ’  ’ 

II  .  -"'1,,hio  M™**i«*ne*  d<*  Vm  du  Pacifique.  Mx-netrf  espeoes  avaient  iU 

I  ')“L  demon trent.  que  six  sent  des  synonymes  du  M.  cucullata,  quatre 
,  .  .  ,  ‘■,x.lj|ui's  du  Beure.  et  quatre  sont.  signalers  par  erreur  de  cette  l-ceion 

""  ^°b’lb'eT,,.ti g"*.?8  11  ad.net, tent  ainai  que  cinq  especes,  qu'ils  decrivent 
detail.  a\ec  indications  stir  leur  type,  leurs  synonymes  et  Jeur  distribu- 
ir  leur  nomenclature  et  leur  taxinomie  complotent  T6ti.de.  _ 


s  observations  s 


,  '  T**  'i±  -  >*j"  ™  Ihc  genus  Horitawea  Nag.  (Mad)  |  Bui.  Bel. 
Bangar,  1961,  13,  n°  1-2,  p.  27-30). 

;  ■  lidn  de  Orlhorrhynchium,  d&rit  e„  1D36,  par  l  auteur  It  Taiwan.  Orthorrhyn- 

1  /lease  deviant  Horikawea  p/iyllogmioidcn  (Sull.)  Nog. —  I’.  Tx.  " 


N  )■}■  —  Kesultats  des  expeditions  genevcises  au  Nepal 

11  ar“6  botamque)  Musci.  (Candollea,  1964.  19.  p.  167-187). 


l  1952 


of  plant 


•N'  Ckei acees  repr&entent  les  families  tropical  es.  —  P.  Tx. 

U»T5i&.'ii&.  Ja?.SKV8S».”t  ,he  Genus 

I.  "  I1,  "  r.-.lecrit  uu  certain  nombre  d'espSces  de  Calyplothecinm  etsignale  la  difficult* 
- ",ni. I.',."  ,  «  *eore»  Calyplothecinm  et  Fterabryopsis,  genL  que  NOGUCHI 

'  L  queique  raison,  comme  tr*s  voisms.  —  P.  Tx. 

f  m°«*  flora.  I  {Advancing  Ironlicrc 

•"i.-,'ii  ll!i"V'llTTS'  l,p}lwiP“l«nen<»  Bryacdes  appartenant  au  genre  Bryum 

. '"«*«  au  Japon.  Noter :  Brachymenium  plychothecium  comb. . 

Ilj,  tl<_  |  ■  /naocauiestat.  nov.  ;  B.  truncorum  f"/-/-/- — - -  .. 

!  a ,  -NaieS 
,1'  fm.  11-17). 

/•4//,;;,1",  lli,>"cc'“c  >iu  s  e 

° . i'i'vttr; 

a'£“ I ',ir,  s"' 

;i','a'ii"io,  ';!u",;ild“C^n  I-I«nche  de  ligures  de  Cette  interes- 

'  1  I . nun,.  . !  Ia  science.  Actuellement  il  exude  plusieurs  locality  surtout  dans 

. A-a  ,OUV"  d";  PXl-niplaires  avec  des  HrcWgon,*,  mars  leg  planteg  ^ 

1,1  i-.il  p"co,-,-‘  '"«>""U'S.  Par  ».«  eameteres  ce  Fismdrn*  appurtieut 

11  .  Il, .  I,,  ",  ,  rencontre  Sill-  les  talus  dans  les  boig  lo  long  des  fours  d'emi 

i ’ " 1 '  In-,  ;  f-*  autres  locality  dans  le  and  et  fouest  de  rAngleterre  seruient 


r.  laii/oHum  comb,  i 

an  asiatie  moss  tlora  III  ^ Hikobiu ,  4, 

du  SE  de  1’Asie.  Kspeces  nouveiles  : 
ium  corlicolu  Mitt.  sp.  nov.  ex  Ochi. 

>ur  une  espScv  du  Sikkim.  —  g.  .1,-A. 


.  1  -Y/l  TOM  I /•;,  M ORPHOLO  GIE,  I)£  VELOPPEMEN  T 
rMgjSnEra TIOX.  EVOLl  TIOX 


Source :  MNHN,  Paris 


liioiip  (H-)  -  Sa'tTng". 

SS»SE!S 


>7- 

«•  =•  I'-  ««•*•  ' 


Xohira  (K  ). 

losanus  Steph.  and  Dendro 
p.184-190,  9  flg.).^  ^  ^  gi 

.  L . k  v  The  germination  oi  spores  in  Mns. 

^  M  ^nsrh  )  Russ. .  Andreuru  /< uiriei  Hesch..  i 
M,lt  (K&ffi  2%*.  P-  mmw. 25  "*■>■ 


VMtrt  I  \.I.  Hybrid  . . j1;  ''''"'  Jff. 

648,  3  fig.). 


Source :  MNHN,  Paris 


(4)  (Hikobia,  3,  19- 


PH YSI0L0G1E,  CHIMIE 


Source :  MNHN,  Paris 


«•  conduit. 


B1BLI0GRAPHIE  BKiou^.v- 

•  •  „  .  in  culture  en  lumifcrc  blcue  lilitrc 

.•lot  de  cos  notubreuses  experiences  q  .  )a  ) urniorc  blanche 

nee  diffusible  inhibit,  ice  du  hou^eoimement.  t q i  ^  ^  au  8Ul«trat 

CY  TO  LOGIE 


. . .n*  .-).  el  +JS* 

In  hiding!  Ueprodml "'n  ‘ 1  Experimental  Biology,  9650  Wisro 

Iteration  »f  \mencan  S  >u et.es  for  h.x 

Avenue,  Washington,  D.U.  »  ’  . >-•>■■• 


msin 


i  cel  te  aiande  compilation  de  donii&s 
I .’inleret  principal  quo  U‘,,IV'‘’  ^nombros  chromosomiqnes  rapports  J”®'. 

^!w^«^UtW'™turo l^8' Brjrophyt^- **°  *****  r^" 
m‘"  omiqu.«  William  Unite  ~  “ . 


ILBKB80N. 

chromosomes  in  Mosses 


i  -  heteroehroinosnmes  des  Mousses  ul  ^  " 
concernant  surtout  le  genre  Anomodon.  -  *•  •'•  A. 

i  i;..c  mi  Hunearian  mosses  (Ada  hiol. 
.it  i  Chromosome  studies  on  1 ^ 

Hung.  Sup*- ;1-  !’•  2(i_27,  Budapes1,  1%4)  „  is.  Mildedd  bm° 

■  ,  sent  :  Hymeiioslomum  micrustomnm  Ceratodvn  pw 

„  if,.  F«.wrio  hungartca  n  i3,  Wema  co,dr,npm 

n  13,  Plmndium  *ubulatumu  ^n(trfo  kygrJ,utnca  n  -  It.  Bry«w 
„  Kl.  lJhy«i'i>viilri"ni  ppii'orine  'ulus  n  10,  Buxbaumia  aphylla  11 

"  _  10,  Fimidcn*  Minutu#  asp.  pwnllua  u 

A- „  c^f^^sssr ,rom  wa,""’g“ 

. 

XXVIII  1965,  p.  257-260).  . tri- 


serabW 


nJum  ««•#,»  rsss  *y2£iS^— 

SUiSSrS  S  i  SKlg  s' 

fdiviits  plusmolytiqucs).  J>‘»  ..ropri-'t bs  micuniques  du  cytoplasmc 

_l  ,IU  curs  dea  deplaamolyses  qu<  ■'»  i 
Bc  modifier.  -  E.-.T.  Boksot. 

Tat uno  t  S.).  -  - 
Antarktis  (Hilcobia 

»lle,"am'-  ,  . . .  ,1,.  3  «*»  »«—»  *' 

Thrower  (S.  L.;.  - 

t . 

elut  pas  ill  possibilitre  de  tnouM-mon  -  i 


zyiutoBiKiii  >’"«s«n^T»?!nSSrss 

„  3t  4,  1963,  p.  268-274,  4  Ilg.J.  J  1 1 

,1  * 2  -)*»  4.-  “e—.asf*  1,1 

3.  incn.ie.rum,  Ccratod.w  pur/mrens.  —  H.  ■'■  a. 

i  •  ..  .i _ _ de  t  P^  «  ..(.I 


Source :  MNHN,  Paris 


ifllfl 


;|ior  (J.-L.).  -  Contribution  a  l'elude  an  microscope  electronique 

•  '  'pf Rules  de  lunulciria  cruciata  (I..)  Hum.  (Rev.  Cyl.  d  Biol.  vend.. 

\\\  Ml.  1.  1065,  p.  279-301,  11  pi.). 

1  '  . . front..-  U‘s  ti'avaux  d£jfc  consacros  aux  •  dl&>corps  .  ct  Ire  resume  on  tin  tableau, 

r. 


ss 


■■■'  k  la  nature  chimique  des  dilT.-rents  globule*  eytopUsmiques  et  vacuolairre 

sixths  saMs 


RFPA  RT1 TIUW  FC.01.0  GIF.,  SOCK)  LOG  IF 


'"•<  I  i.  Isoviiln  (l*.). 


W.  S.  «.).  Di 
;s  and  Labrador,  with  a 
6B,  2,  1965,  p.  197-201). 


7 euron  Kindb. 
Of  the  sporo- 


.‘HsSSF.SSSSS 


,,  V"1"  "  1  Moss  garden  of  the  Sanboin  Temnle,  Kvoto  ( 
ion.'!.  p.  209,  1  phot.). 


,,  iCh.  it.).  Uryophvtes  of  the  Cedar  groves  of  Lebanon  (The 

(III.  I,  p.  1(19-113,  1965). 

fiSSST l"  “* 


».).  -  Mosses  or  the  Eastern  Highlands,  New 

;  '■  'di,  Archbold  Expedition.  1959  (Bull.  U.S.  Rational 


Source :  MNHN,  Paris 
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I  Broth.,  nrm  ~a«S 

sSU  . . .  > "“‘7’?,”"™:  's  SsrJUa. *->*.  j,  '  v, 

mmtm  Mt.  1"  -•»?>•£•  “  ,,SH  MM  i  r.  -«W. . .  C.  MHm . 

il/ ielirhhoferin  noro-gH»>en*t».  Hniuv,  iclhclmrnse.u  OT  .fa  brevijoUo,  Calli . 

brevirameum,  ft  lulolrtchella  api<  it  a  <  ,  •  /  pli,t<,  q,.  specimens  est  d£pos6c  a  1  t  .s. 

lei/Ae! mease  (affine  .'ainsi  runffl  dc  Harvard  auquel  PA. 

(1878-ni9ui)«  fait  <lon  dr  son  propre  fea-hic^.  nomhri)  deg  Mousses  eonnues  de  •  ,11. 

ties  donwSes  nouvelles  portent  a  S.i  in  ^  total  d’un  millier  d  e-in-ces 

riche  bryoflo.-einsulai.eqm  pc.urra.t  atte.ndre.  d  aprfe  ..  6  6lcv4.  ....  ,,„i 

pour  U-s  Mousses.  Le  P"U™u‘«Ke la  moitie  de  la  flora  musci..:,|t. 
TSdIefo' tt^dicritede  Notvelle-Gutnee.  Pour  lcresteb,  plus  .ZTit 

&£sES3S£3&&&st~ . 


Bi/ot  (M.).  -  Contribution  it  'a  llore  bryologique  de  Cuba  (Bull.  Sue. 
1  inn  Li  on  »4«  a..  8.  1965.  1).  306-328). 

de  synonymies  rdeemment  _pai .  "V-™(2 i  taxa)  ;  au  rontvaire.  il  y  a  srul-u.ent 

Le  genre  FUsidcm  eat  lqqnfcereSsantra  remarqnes  systematiques  et  law- 

E.-J.  Bonnot. 


Courtejaire  ..I.),  -  I.es  Htfpat'ques  de  Vernet-les-Bams  (Pyr.-Or.)  <  •  ' 
des  Plantes,  348.  1965,  p.  12-13). 

Vi ngt-huit  espies  sont  elides.  Le  cortege  rircumWal  est 

rtVautr.*  submMiterranecn*.  - 


K.-J.  B. 


Crum  (H.).  -  Additions  to  the  Douglas  Lake  Bryo flora  (The  Miring™ 
Botan.,  4.  p.  2,  1965). 


'‘s'/ZgnuJ  rampaelum  et  S.  fimhriatum  nouveaux  pour  la  legion  du  Lao;  Dougin* 
S  nutres  especes  nouvelles  pour  la  region.  V.  A. 


Crum  (II.).  Brotherella  lenuiroslris  in  Canada  (The  Bryologisl ■  <lB-  - 

n ’/  'Xiste  depute  l'Ontario  et  le  Wisconsin  jusqu’auS  de  Ja  Caroline  et  IV 
II  ressemhle,  par  son  port,  &  B.  yokdhamae  du  Japon.  S.  J.-A. 


Crum(H.).  -  Mnium  nudum  in  Japan  (The  Bryologisl,  68.  n«  L  P-lls‘ 

1 1  Decouverte  du  M.  n.  au  Japon  dans  les  forfets  de  Conifores  dans  les  monte*"1*  ll' 
Yatsu  et  Kisokoina  (prefecture  de  Nagano).  — A. 


Crum  (H.).  New  moss  records  from  Haiti  (The  Bryologisl,  (>8.  -• 
p.  232-233)! 


-e  de  Haiti.  Stations,  localities,  distd1" 


Crum  (II.).  —  Refinements  of  the  Jamaican  brvoflora  (Trans.  B- 
part  5.  p.  790-793,  1965).  — w 


wSHSSSSSSSI 


Kino  We. ..  .I  ,-l  Cups,  ajoutenm 
v.-ll.  s  pour  lii  Jamalquo  dont  la  bryotlore . 


Source :  MNHN,  Paris 
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Crum  (H.)  e!  Anderson  ( L. )-  Fissidens  asplenioides  Hedw.,  new  to  the 
t  niU'il  Slates  ( The  Bryologisl.  68.  n°  1.  p.  100-105,  1965). 

!'■  ii.  ii  et .6  t-rouve  dans  ties  rccultcs  provenarit  de  la  Caroline  du  N.  et  do  la  Caroline 
l  i  s.  I'.ii'  suite  de  sa  grande  ressemblance  avoe  F.  polypodioules  ces  deux  es pices  peuvent 
i  ilement  confondues.  Leu  AA.  donnent  lours  descriptions  detaillees  accompagnAs 
i  1 1  elites  ligures  montrant  leu  caractires  distinct!  fs.  —  V.  A. 


Crum  (H.)  et  Anderson  (L.  E.).  —  The  taxonomy  and  distribution  of 
A < anion  schimperianum  (The  Bryologisl,  08.  2,  1965,  p.  208-211,  7  fig.). 

ii  si  iiptiion  et  fig.  de  .1.  ospice  mal  connue,  a  spores  densiment  papilleuses,  proche 
ii.  I  ule*cen».  Distribution  etliste  des  specimens  examines.  —  S.  J.-A. 


Crum  (Howard),  Stecre  v William  C.)  and  Anderson  (Lewis  E.).  -  A 
lis-  i  (he  Mosses  of  North  America  (The  Bryologisl,  68.  n°  I.  p.  377-432, 

in.  l.iste- Catalogue  des  Mousses  »  sc  rapporte  oxclusivement  h  l’Amerique  du  Nord, 
!'■  ...(iii-  et  le  Groenland  nVn  font  pas  partie.  C’est  one  revision  et-  mise  a  jour  d’nprfa 

lr  I’d'le  International  de  la  Nomenclature. 

:  -  Splmgtium  tigurent  dans  cette  liste  d’apres  Andrews  avec  dts  additions  et  des  cor- 
r  -  i  us  * 1 1 1 i  etaient  indispensables.  La  flora  des  Mousses  compremi  au  total  1  ]58  especcs, 
-!l;’  earietes  reparlies  an  200  genres.  Les  genres  sont  elassds  par  families  d’aboril  par 
ordre  -ystdmatique. 

*•“  I’1  us  le-s  A  A.  donnent  cette  liste  par  ordre  alphabetique  ce  qui  facilite  la  consulta- 
•i  1  I.-  iravail  se  terminc,  par  line  liste  de  synonymos  et  d’espices  exclues.  La  revision 
1  '■  me  a  Moss  Flora  of  North  America  r  de  Grout  a  Jemande  un  gros  effort  et  beau- 

1  1  !  de  temps  aux  Auteurs  mais  ils  seront  recompenses  car  elle  rendra  un  service  inde- 
uial  i  mix  bryologues.  —  V.A. 

•hula  (J.).  —  Die  Lebermoossammlung  des  Slowakischen  National- 
"  ■  :  n  iii  Bratislava.  Lebermoose  in  den  Sammlungen  T.'chechoslowa- 

ti.'  i>ei  Museen  IV  (Ada  Rer.  Nat.  Mux.  Nat.  Slov.  Bratislava.  11.  p.  3-12, 
Hraiishiva,  1963)  (en  tchfeque  avec  resume  allem.). 

I’"'  plus  interossantes  sont:  Fimbriaria  Ludicigii,  Grimaldia  rupcstris,  Madotheca 
d.hgeria  /rutieutota  en  Slovaquie.  Toutcs  les  localities  de  cette  domiere  espdee 

1 '  1  1 1  -lovaquie  sont  groupies  et  port  des  sur  la  carte  par  l’A.  —  A.  Boros. 

Hilda  (J.).  —  Lebermoose  in  den  Sammlungen  Ischechoslowakischer 

■  .  HI  (Ada  Musei  Sitesiae,  A.  13.  p.  193-206,  Opava,  1964  :  (en 

C  heque,  resume  allem.). 

|  Huda  (J.)  und  Yana  yL).  Erganzung  zur  Moosforschung  der  Umge- 
11 in-  von  Stramberk  und  Xovy  Jicin  (Ada  Mus.  Sites.,  It.  p.  109-110, 
"l1 '  1965)  (en  tcheque  avec  resume  allem.). 

du-  iniercssantes  sont  :  Encalypla  vulgaris  f.  pilijera,  Grimmia  tergeslina,  Syn- 
"""tana.  Tortella  inclinata.  —  A.  Boros. 


Hflll  ( II.).  —  fiber  einige  Moose  der  Hohle  «  Steinernes  Haus  »  bei  Wester- 
Karst-  a.  Hohlenkde,  32.  4,  1963,  p.  245-250,  4  fig.). 

.  . .  dune  ca verne  sur  pente  exposde  au  NW,  &  700  m  alt.:  Pedinophyllum 

I''" '!'  M'diirn  stellar"  vers  l'entree,  Schistostega,  Fissidens,  Seligeria  tristicha. 
phalmn  conirum.  Conditions  rt'dclairement,  d'humidite,  de  siibstrat.  Structure 


1 uf si-i'iji  (j.)  et  Philippi  ((;.).  —  Beitrage  zur  Moosflora  der  Rhon  (Hes- 
I'1"  istische  Brieje,  jul.  1963,  p.  41-43). 

Isl  1.  21  Hepatiques  et  de  15  Mousses  rdcoltdvs  ilans  le  Massif  du  RhOn.  Locnlitcs 


i  lljiL"ii,.r  ,\j|S)  —  Bidrag  till  Sveriges  mossflora.  Ill  (Contributions 
I  n,  !  '"'"flora  of  Sweden)  ( Svensk  Botan.  Tidskr.,  59.  h.  I.  p.  165-167, 


,.i  3s  '  1  '  -d  espdees  de  Mousses  pour  Dalarna  dont  II  esp.  nou veil es  pour  cette  region 
\  i.,,1'  "  Hepatiques.  Seligeria  tristichoides  var.  patalu  (l.indb.)  Broth,  nouveau  pour 
"  "umid  ainsi  que  Mannia  pilosa.  — -  V.  A. 

l„  '’"'fl'iiwa  1 1 .)  cl  A nilo  ( II.  i.  An  additional  list  of  literature  on  antarctic 
s  '  llikobia,  3,  4.  1963.  p.  265-267). 

11,1  """  flat 1  de  references  bi bliogra phiques  pa  rue  en  1001  ;  23  titres.  —  S.  J.-A. 


APHIE  BRYOLUaigi'F. 


el  les  i6Kions  insiUai.es .  (  I10tal.lemeiit  v»  1  e  1’ A  —  E.  T 


«£2St»srMSiSi sasS 


E.-.T.  I 
With  special  rele- 


fi,  :j,  5 ‘2,  1  903,  1>.  -II  •■>-«  "•  . .  .  Hieashi-akAtehi,  au  N  do  Shikoku  : 

cStoeiS")  (“A. NAsl’SSSat  i’«.  8^-STwmW1 

(Carolines  isianas;  t  -.leim-nt  an  altitude  0  """  •")■ 

,.  ’jssrsii&t  K  Ueatate  »*  «**<*<•»  >- 


r  x  i irrv  m  \l  i  Complement  5  noire  elude  des  M"io 
,  •l,‘,rl'\  iu';,.?,i,Ls  environs  (Ibid..  101.  1,  1004.  p.  1«-Vlfi8). 


i  (K  )  .Two  interesting  species  of  CjmptftonW  : 

W  iHikobia,  :!.  3.  1003,  p.  21 3-2.10,  4  fig. 


the  South  Japanese  Alps  ( 


. . .  to  the 

collected  in  the  district  ( 
geobol.  0,  p.  275-281,  W : 


nara  ol  U.I»«SJ 


sirs,  sss.s*« . 

ra^rsugs^saK'^ 


S”,i,ssr  TEssar; 


Source :  MNHN,  Paris 
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dhvni  plicatum,  Kyloeomium  ,,yrena«**».  —  A.  Boros. 


*•  SJSSiS  ^SSS'"4t 

-Sir,™,  3fi-»  — •"■  -  *• 


Rhynchostegvum  meyuim » 

|,i"  Kffl  oWaJSSSh^  El^iSo-S 

EttttsxesgU- 


i  franfais. 

'  ,  ‘  ...  ,  dans  16  comitat  Als6-Feher  en  Transylvani.  ... 

ilTSiti  .out,  CalMrima  »»*«*».  OJ~g  . . **• 

f,SS»~  JS2J8R  **-*•  i"'  •*— **  -  BO" 


u  107-112.  CluTl 964).  Kn  roumain  avec  resumd  en  fran?ais. 

I  .'  A.  enrichit  la  bryofloro  de  la  ~BM^zi7Hatcl^rTsnl 

ssrjsi',ss?si;s?s*«<i.  . . 

yureitaiciim.  —  A.  BOROS'. 

Xonuulil  (A.)  -  A  list  ot  mosses  Iron,  Kashmir  and  Pakistan  (Con.MI  , 
. . . . . ' . ‘ . - . . . . 

en  altitude.  -  R  T'’ 


tn  altitude.  — ■  r  •  L  . 

i,  1-2,  19114.  p.  67-68,  1  fig-)-  —  S.  J.-A. 


I  rllln,  JJ.  u#  Pi't  "O  t 

—i  5SS-U-  w^f^^sSSSSi  JSSSmmoSwo'tt . '- 

au  jW.tom.  .t  I.  AtoMta.  HmUP  *•  '*’’ 


Patterson  (P.  M.).  -  John  Clayton's  collection  of  Virginia  mosses 
Bnjologist,  till.  1.  1'.  105'1™,  l9®4  . 

jiss^sssvsisss.  >«•  j”  ~  ->*- — — 1 

Peciar  (V  )  Epiphytische  MoosgeseUscliaften  der ' 

Facult  rer.  nal.  Universitatis  Comenianae,  9,  Bratislava,  1965,  P-  • 

En  allem.  ,  ,  ..  : 

,  =  Anhihvliaues  d.  la  SlovadUle  de  la  manieresui'am 

"Orars 
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'"! foxuroidto.  Vorband  TV.  —  inomodontion  europaeum.  S o*.  6.  Irskeetum 
•••  s'  '  7  —  Maduthma  pMyphylla- lludula- Fmllan  i  mm-.  So*.  K.  .Inomotfon 
.  1.,-uei.dur I  W  I»r»i</r«  »«>c.  So*.  Ii.  —  I  nomodonrtum  allmuali.  Soy.  10. 
••••'••>«  fit  itoriui*.  So*.  II  -  Erullonio- Lcsksrltrtum  nen-osae.  So*.  12. 

'  irh'.uranm'ii*.  Verbal, d  V.  -  Auihlystrijinn  mry,nli«.  So*,  id.  Hrarl.., 
fi.  So*.  II.  —  Amblystryietum  scrpentU  So*.  I  5.  -  Hrachyth.ci.tum 

V.-rhnml  vl;  —  FruUanum  dilatator.  So*.  I'i.  —  Frullnuia  dilatata- Itadula 
-  1  •  s,,z-  >■-  ttadulrlum  complauata  f.  So*.  Is.  —  Fylaisirtum  pulyanthni . 
Vl  '*«»"  Complanotar  So*.  20.  -  Mrtzy.n.iam  turn, tar  S. ./.,  21.  -  A  non, a 


Ortludnrhctalia  \Trband  VII.  Hgutriehion  larcipilat  So*.  22, 
i-'thin'iiac.  So*.  22.  (Mholricho- HomatUrtum  mcurvutac.  Vei  band  VII I 


■i'-dii.  So*.  24.  OrthotricHeium  abtusifotii.  So*.  25  —Orth  t  hehin 
'  -  Syntrichirtum  papitlusac.  So*.  21.  -  Vloto-Orlhutrirhetum  sirint, 

(H'hvtr.rhdum  octr.blrphuhs.  So*.  22  -  Orlkotrirhetum  diaphun. 

.  ,,  |,.a  suivantos  soul  Cities  routine  epiphytes  :  Metzger. a 

Trtchocolca  tomenUlla,  Hndula  Lindbergiana .  Isothecium  myosuroides.  line 
•-  Hiiyclii.  Amblystrgiella  conjcrvoides  (.1.  subtile  manque),  que  j'ai  observers  dans 
I' 1  1 1  <1  Ins  settlement  comme  Apilitliiques.  —  A.  Boros. 


iVciur  (\ .).  —  Entoslhodon  hungaricus  Boros  in  der  oslslovakisclien 
1  7  in'  ( Biologia.  21,  p.  39-44,  Bratislava  1966).  En  slovaque  aver 

resume  allcm. 

I  \  -ignale  eette  espftee  (Fun aria  hungarica  Boros)  dc  la  plains  Zemplen,  region  eiitiv 
Lahore  =  Laboroc  el.  Tapoiy  -  Topola  au  voisinage  du  village  Males  - 
M  .l  ii  —  A.  Boros. 


I'ile  is  (Z.).  —  Fragments  bryologica  51-60  t Preslia,  37,  p.  13-26,  1965). 

En  allcm.  ' 

I  >.  -Ignale  1  existence  de  :  (SI )  Drepanocladus  lycopodioides  en  Slovaquie,  (52)  Spha- 
‘"b'darr.  en  Slovaquie  septentrionale,  (53)  Blindia  acuta  asp.  laticastata  nov.  asp. 
'bins  la  Haute  Tatra,  (54)  Eurhynchium  inilchellum  -  strigosum  ssp.  diversi- 
"!'•  totricum  nov.  ssp.  toutes  les  deux  se  rencontrent  dans  la  Haute  Taira. 
'  ,  .-■•"cnbryum  juniperaidmm  au  Cauease  et  en  Asie  orientals,  (50)  Tortella  rigens  et 

‘‘‘"is  •“  Haute  et  la  Basse-Tatra,  (57)  Eurhynchium  magnusii  =  E.  striatum 
'Vinter  dans  beaucoup  de  regions  d’Europe.  (58)  Plagiothecium  (Taxi- 
!  1  1  "‘""'folium  se  Lrouve  en  deux  localities  nourelles  en  Slovaquie,  (59)  Slreblo- 

'  dans  les  Tatras  de  B<51a,  (80)  Tirnmia  austriaca  existe  en  Bohfme.  — 


'  Cereel.  de  Biolog..'  14.  p.  177-194.  Cluj,  1963).  En’roamain  aver 
resume'  en  franpais. 


bn  botanique  de  Cluja  (Kolozsvir,  Klausenburg)  est  si  aneien,  que  1’A.  a  trouve 
1-  est  presque  aussi  riche  en  Mousses,  que  le  jardin  botanique  de  Vacratut  en 
.  ■  Rois  intoressantes  sont  :  Fissidcns  pusillus,  Ephemerum  srrratum.  Funaria 
tthadobryum  roseum,  Entodon  orthocarpus.  —  A.  Boros. 


I-,,  h  V  Prodrome  de  la  bryoflore  du  Vietnam  (A*  Egri  Tanark^pzd 
"  i  l-uzetei  No  371,  p.  453-495,  separnlum  e\  Acta  Acad.  Pedago- 
7  ".  Ar/riensis,  Eger,  1965).  En  franfais. 


nn  catalogue  complet  de  550  especes  d’Hepatiques  et  des  Musci  an  Vietnam 
blterature.  — A.  Boros. 


onJii/al!?  l  llc  Mousse  nouvelle  ?  pour  les  Pyrindes  Tremalodon 

nuns  (Hedw.)  Hornsch  (Le  Monde  des  Plantes,  n°  350,  p.  14,  1966). 

x  abords  des 


ibm!  j'  .J'-j-  -  Notes  on  Louisiana  Mosses.  II  (  The  Brijologist.Rtt.  2, 

"''■lit.-, if 1  ' '  "  wrint'  *  njoutar  h  1a  flore  bryologiqne  de  la  Louisiana.  Distribution  et  com- 
'  -  '  "Iicemant  3  nutres  eapbcee  de  Mousses.  —  S.  J.-A. 


tier  't!"1.1  "k  1  e’  Hybnlt-kovd  (E.).  Cbergangsmoor  bei  Benardovo  an 
I'M,:,',  |V‘  ",Ver  N o rdvvesl slovva kei  ( Biologia ,  20.  p.  .iTH-BTN.  Bratislava, 
111  (cheque  aver  resumd  en  allem. 


,  ,  Flora  and  vegetation  ol  the  Kyroulso  I ,« 

I  Western  j.art  ol  Aki  Province  Hiroshima  Pretei  « 
p.  217-237,  16  fig.).  F.n  jap.  rte.  en  anglais. 


Savic/.-Ljubltzkaja  (L.  I.)  it 
Fuernr  in  Antaretide  inventxs 
tarurnnon  vascular  am  1965.  Acad.  Sclent. 

TUX XXIII. |..  3021.  —  V.  A? 

Sootier  ( (i .  W  .i.  Bryophylcs  of  the 
western  Manitoba  (The  Bryologist.  «8.  2.  1 

Liste  (le  113  espfcces  e*  s’Kiietfe  d'Hopp' iques, 
tlu  Manitoba.  On  note  2(1  cspices  nouvelles  pour  I 


—  De  specibus  Polli 
la  (Nooitates  Syslematicae  I'ia 
I'RSS.  Institnt.  Botan.  Non  i 


i  of  North- 


Scki  (T.). 
p.  274).  En  Ji 


-240). 

-8.  .I.-A. 

Bryophytes  (5)  (Hikobia,  3,  4,  1963, 


n  epiphytique  de  1'lle  A 


Source :  MNHN,  Paris 


Source :  MNHN,  Paris 


sSSmSi"  WW  p%W&£°  SR  & 


"  '""'  ''  ”  '  j  . '  -  ( i ,. ,.  1 1 ,, v  j .-; , ,  ii  (jes  Lebermoosher- 

VeiSoSy  lActoflS  same,  A.  14,  p.  MU  En  ■**. 


ss^£  s&y  <  a 

™  fal  ser  A,  14.  p.  171-1711,  Opava  1965).  bn  Ulu-que  avep  r.-si.mi 


s  in  Britain  {B.  Tra 


Warburg  (E./J.  —  Grn 
4.  part  5,  p.  757-759,  1965). 

i  *  "fly  w'&T'*r  »•£*? 

. ;,n: . /'";t ! ! 


pai.bobryologie 


Tl'iRA  TO  LOGIE 


Source :  MNHN,  Pahs 


Source :  MNHN,  Paris  I 


HBLIOOR.VPHIE  I 


(  I.  A.).  Census  Catalogue  of  British  Hepatics,  4'  edition.  Truro, 
w.  S.  Cowell  Ltd.,  Butter  Market,  Ipswich,  50  pages.  Prix  :  7/fi. 


S4vres  ( K™]mraLl 


MNHN,  Paris 
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T,,f rnrliiction  l'A  tient  compte  des  travaux  dcs  bryologues  qui  avaient  par- 

Vfe-, ,  v  m.“!w 

I-oynkh  t>r  F.  Camus,  M.  belief '»  flrne  des  Bryophytes  dcs  Deux-S.-v.rs 

I)  apres  lea  c™EgW;.  M  ,,  S*6cc8  de  Sphagnum  avec  3  vav.  et  270  espccia 
...  •  VAdOWie  los  noms  des  locality  avec  l’indication  ties  utile.-  dee 

C^llo^e"aS?  re»dreCdo  pv" 


comprand  77  especes 
de  Musci  avec  32  vai 
communes.  Pour  cha^..-  - 

region  et  pour  la  bryogcographie  en  g^ndral.  —  V.  A. 


FrKvird  Tuckerman.  —  The  Collected  Lichenological  Papers  of 
Edwtrt  Tul“ma„.  Edited  end  prefaced  by  Wild, am  Lome  Cafte 


u  cdlebre  licMnologue  a 


Les  2  1 


Edward  Tuckerman.  Jc,ueu  Cramer,  M,.  Weinhrim. 

1964.1  Postf ach  166,  694  Weinheim.  Subscription  price  DM  162,  List  pnte 
DM  198.  Germany. 

W.  L.  Culberson  a  publid  en  1961  1 .a  biograplne 

"  »?' pabS'pu  .eat  fm.  v**>  1™"'“"“ 

•  "l.  ntaM  »  W.  L.  M  <c?  • 

•  a.  i. 

rt  I'touvre  de  Tuckerman. 
zaiix  dont  les  plus  important! 

Lichens  »  I  p' 

en  1882  et  n  posthume  «dit*  decrit  350  septa* 

,  Kd^l  ^ouvelf^En  «  des  rechercbes  lieWnologiqtns  •; 

ft  vanetes  nouvelles.  ~  q,  nte  anaivse  de  J.  W.  Thomson  parue  .Ians  f 

TUCKERMAN  reportons  no^  h  oontiellt  done  les  publicatFus  dr 

Bryologwt,  68,  I,  p.  &ohont  d<.  Nouvellc  Augletorre  jusqn  '»hl 

s.'  terminant  par  la  description  de  2  I ^d^publiMt"^!!!' 

;r^  r,if  jdei  ssu  *««*£•.  *«*  dot, 

dans  lea  Bibllothfcques  universitaires.  —  V .  A. 


„v.„„  _ _ volumes.  I 

iveront  le  portrait  de  Tuckerman  et  la  Table  de  s 
(1830-1 884)  dans  laquelle  W.  L.  Culberson  retrace  la  vie 

Durant  45  ans  Tuckerman  a  publie  de  nombreux  travaux _ 

sontl le  .  Genera  Lichenum  .  de  1872  ,t  le;  Synops.s^the^Americ. 
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Biology  Data  Book.  XIX  + 
lor  Experimental  Biology. 


Source :  MNHN,  Paris 


Lichens-50  (The  Bryologist, 


on  Lichens- '>2  (The  i 


08.  1.  p.  129-122,  1 

Cette 


Culberson  (W  L  )  —  Recent  literature  on  Licnens-53  (The  Bnjoloi 

•HI.  2.  p.  297-271.190;,,.^  ^ . _  . . 


li8f“!l’prl37(l-l373,Ir&5). 

ln"cl”b«.»»  M  IHcralurc  On  Ucten»-S6  (H* 

08,  4,  p.  478-481.  1905).  .  ^  ^  VMiit6s  CUD1Ui- 

— —  - l““ 


I  her. son  (W.  L.).  Hale  (M-  K.)  jr.  ?»***« 
s  (The  Bnjoiogisl,  08.  1.  p.  113-1  lb,  _  hg- 


caesiopruinosa  in  the 


United 


1965)’ 

VOhio  0t  au  Kansas.^o'Y".  (lM, 


Hu  ou-Uut  .U.  Gulf,-  .1,-  Mexico  jusqu  ai.  Marylau.i,  a  .  vmy  fV  <"» 


lion*  "7  pigment 
logist ,  07,  3,  p.  3 


Han  <\  ). 

;n  the  Li 
18,  l  labl.. 


(II.).  —  Preliminary 
Acarospora  / uscata  (.  i 
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Bhi- 


, . *  °°urt  historiijue.  los  A.  exposent  lour  jndthode  dans  laquolle  ils  out  isold- 

h.impignon  composite  a  partir  ,V  Aearospora  I, wain  (Nvl.)  Am  on  culture  •  I  , 

r-.  les  pigments  sont  oxtraits  par  ,1,-s  solvants  vari'cs.  I,-  meillour  para  it  rw 

bans  las  details  du  mode  opdratoire  et  dcs  techniques  employees.  on  rema.-que 
“".  it  quo  la  spoct rophot mnot ric  <lo, me  ,uio  rate  caracl  4ristique‘ ,1c  520  m  »  pour 
"  l"  V*  «h~n»tographie  sur  papier  a  revele  la  prAsenc?  do  7  pigments  dont 

tain-  ot  que  5  pigments  sont  rouges,  tnndis  quo 
Mine  cc  travail.  —  G.  Pt'Eyo. 

I'louers  (S.).  —  The  1964  Foray  or  the  Amerieain  Bryological  Society 
'."loiado  ( The  Brijologi.il.  f»8,  2.  p.  246-250.  1  fig..  1065). 

11  "  C  locality  situ^es  dans  la  region  do  Boulder  contribuent  a  la  masse  totale  dcs 
1  -  on  occurence  73  Bryophytes  et  57  Lichen*,  ce  sont  Bouloer  Canyon  et  Doll's 
ttampai t  Kang,-.  [our  los  L..  nitons  les  genres  suivants  assez  bion  represontes  ■ 


,,  Caloplaca 


I  !e  (  M  E.)  jr.  Vertical  distribution  of  cryptogams  in  a  Red  Manle 
•s" ■" 11  i‘  111  Connecticut  (The  Bryologisl.  fiB.  2,  p.  193-197.  2  tabl.,  1965). 

I.  partition  dcs  Cryptogames  sur  les  troncs  do  6  Acer  rubrum  ot  la  surface  exact,- 
1  "V  oha'l'u'  vegetal  sont  etudnSes  minutieusement.  Les  limit ea  choisies  par  les  A. 
111  ,  hauteur  de  l,n.  4,,  et  10  m.  Kn  ce  qui  cuncerne  les  L..  5  viennent  en  tele 
'  ’ uriHCe  couyert e  du  tronc  :  Parmelia  sulcal, i.  P.  sweaMU,  P.  c.apernta,  P.  nidecta 
.  "...  isnsmle.  on  remarqii a  Parmelia  perforata.  P.  subrudecla,  P.  subaurifera 

■  a,  l  kyseut  miUegrana,  Premia  mesomorph a  et-  Cetraria  ciliaris.  En  ce  qui  concern,- 
'  ’  '  k;  norabre  de  vegetaux  duninue  a  mesure  que  l'on  s'el&ve  ;  pour  les  L  on  lie 

||  |  plus  a  partir  de  10  m  que  Cetraria  ciliaris,  Physeia  stetlaris et  Bacidia  chlorococca.  — 

II  dr  i  ll.  E.)  jr.  —  The  Parmelia  conspersa  group  in  North  America 
and  l  .u, ope  ( The  Bryologisl,  ft 7.  4,  p.  462-473,  7  fig.,  2  tabl.,  1964) 

a':-'.  ;'|!'|  ,:'UuU;  de  7  espfeces  do  Parmelia  appartenant  au  groupe  de  P.  conspersa,  dont 
•  • n  -rement-  nouvelles,  qui  est  faite  ici.  Apris  avoir  donnd  t’origine.  les  loealites. 


eoloreos  e 


Aprt-s  avoir  donn4  t’origine,  les  loealites, 
specimens  mis  en  cause,  la  repartition  gend-rale  en  Am^rique  du  Nord.  la 
ubst rat  (quartzite,  grfe.  gneiss,  ardoise.  granite)  et  l'analvse  chimique 
Inreno  et  acidos  caraoteristiques),  EA.  examine  nne  h  une  eh'aque  esp&e. 
Parmeha  conspersa  (Ach.)  Ach.,  /*.  tinctina  Mah.  et-  Gillet,  P.  pied- 
'ea.  Hale  sp.  nov.,  P,  mexteana 
I'A.  donne  li-s  specimens 
repartition  en  Ameriqu, 


f  Hosoki 
logical  a 


P.  pliltii  Gyeln.,  P.  dieryth 
subramigera  Gveln.  Pour  chacune  de  ces  especei 
drs.  auteurs),  la  description  morpliologique.  lei 
1  In  distribution  dans  les  autres  continents;  i 
'"'er  la  conna usance  de  P.  piedmontensis  et  t 
'-■lies.  Une  clef  hasdo  sur  les  reactions  eoloreos  , 
ifti'acteristiques  termine  ce  travail.  —  (1.  Pceyo. 


•  courts  diagnose  latine 
P.  dierythrea,  les  deux 
i  t hallo  et  sur  la  presence 


suivVi'V1  !"ll'“‘"c,,r  la  repartition  d,  . , 

,-i  I- '  : "licroclimat*  des  habitats  de 
■  1,1,::;:,'  "  '*!?  idantes  avoc  l'atmosph&re  (fliictuatii 
"  'lodisme  et  la  compensation  jourualiilre. 


1 1  ).  Odiini  (Y),  Fagawa  (H.l.  -  Causality  of  the  distribution 
ions  species  in  forests  with  special  reference  to  the  phvsio-eco- 
pproach  (  The  Bryologisl,  l»7.  4,  p.  296-4 II,  15  fig..  1 964). 
r!i pp, ,|i' 1  introduction  sur  quelques  aspect*  physiologiqucs  et  feologiques 

un  i  ,  ,  '  i  ..'1  ' egdt-ation  qu  ils  (Hudient.  los  A.  abordent  leur  present  travail  par 
I'm  .  'n  \  '  '  ‘‘spaces  oliservik-s.  Mousses  et  Lichens.  Parmi  ces  dernier*,  on  remarqui- 
.  nuda  oalilhr. .  Parmelia  marmariza  Nvl..  Parmelia  subdiearicota  Asali. 
Ii'-ans  ROhl.  L  essentiel  est  ensuite  aliorde  avee  les  conditions  ext^rieures 
esp^ces  eorticoles  :  ainsi.  sont  trades  dans  1’ordre 
vdgelaiix  particuliers,  les  ^changes  d’eau 
possibles  et  pression  osmotique), 

...  ...  -— «■ - , —  . .  ...  photosyn  those  on  fonction  ,1,-s 

.  lummosite  ntraospheriqne  et  de  I'humidite  relative  de  l'air.  L’influence 

I-  -  A  v  :  "  11  hinu nosit e,  facteur  essentiel  de  la  photosyut hJse,  termine  cede  etude. 

'•  i-n.l.- "c,ivi'<5  maximum  de  la  pliot,wynthfise  en  aofit  et  un  minimum 
l!*  o'-rei-ei,.'.  .  _  y  npmbrenses  courbes  Ulustrent  ces  Msnltat-s.  Bibliographie  comportnnl 

'  The  ^'I  'piloijisi  lm  1  Lj  r;e,l ftf- ,<  St  Fork'  Coconino  County.  Arizona 

tub, ,‘St  run  yon  du  centre-nord  de  I'Ai-izona.  quo  sont  issues  les  diverses 

l'" 'niei-i.  f.iiVil!!'!**  gq1*,  rt’t  ouvrag*-.  II  y  a  32  i-spec-s  dont  11  sont  l-apportees  pour  la 
••"■mi,.  ;l'-  J'I  S  genres  soul  lessiilvanls  :  Caloplara.  Cimde.lariella,  Cladonia. 

"V™,  ‘P’rnmtotarpan,  tecanora,  Leciden,  Leptogium.  Parmelia,  Parmelietta, 

Jta""dina,  Sareogyne,  L'miea,  Xanthuria,  Ptacynthium.  —  G.  P. 
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„P  Polyalcool  de  Xantoria  parielina  Bellr.  par  cliromato- 

10V  |,«VrS|"r  l'ol(,|lno  {Butt.  Centre  Eludes  Rech.  Sr.  ,  Biarritz.  3  (I),  p.  103- 


a].. ”  1,1  Influence  dcs  conditions  exlerieures  sur  le  m^tabolisme 
Pi  ..  7 11  V  ,<le  fleux  Slid  antes  (Bull.  Centre  Etudes  Rech.  Sc..  Biarritz.  5 
£  p-  1  >1-196,  26  tab!..  7  fig.,  1064). 


Source :  MNHN,  Paris 


cc  a  l'euchaincment  dps  travaux  les  plus  g”"Tp' ind/cst  diviscV 

:  avnnt  1850.  de  1850  a  1900.  .pros  vjrti ontV  ««' 

isetaubdivtaieonSOIocfthMs.  14  z .  i  r“  *  .  d4oouua(w  horizon'*! 


I;,:;:",',!::,'. 

Smith  (D.  C.).  The  Lichen  thallus  as.  a  f 
Ada.  o/  Sc..  21,  91,  p.  248-250,  1964).  .  iplltuu„ 
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21Tiil!V'250I2527l964)henS  and  atmosPheric  pollution  (The  Adv.  of  Sc., 

r  vEnrt  de  !a  P°llution  *****  dans  1«  grands  centres  urbains, 

I  >.i'-ntie  par  quelques  exemples  appropri6s  comment  certains  L.  peuvent  encore 

I. '  V  'le^dwik-rcW “'!  recld  de  quelques  L.  r&lstants 
;r  ;*ulef*' . acelabfum,  eubaurifera,  JSmHtti °o»  bitm ' '"neoTJ" '’^rni'a^Zl^tri 

hnares  ((.  \.).  —  Contributions  lo  the  Lichen  Flora  of  Macaronesia 
I  I  I  .  \CW  or  interesting  taxa  (Revista  de  Biologia,  4,  (1-2),  p.  131-144,  3  flg* 

La.  h. 


•ants  o 


.  ot4  e: 


.  ,  „  ,  V  -  :  Thelop&U  iniaoa  Stzbg.,  Uorgadcsia  mint  0,  Tav 

i  ‘"'.’V;  *!!*•«•).  U.  camirieusi*  (Ach.)  1)1!..  U.  decant  Mot.,  U.  hcsperina  Mol 

»Xi,  I  ^Tv1!;-tT“V  p,M!t '  pPeC-)’  Part7lia  T«»lor"u‘i*  Mitchell,  Xanthorid 

•  I  our  Cliaque  specimen  et  min'-  1’A.  precise  I’origino.  la  synonynue,  les  carac- 
olorees,  les  locality  et  le  substrat.  l)e  ties  belles  diag- 

toWS;  Sffllf  P0'1Ueal  d’orlunaliae  AC. 

comprend  au  Portugal  :  P.  ij/nobith,  P.  microphylla,  P.  nebulosa, 

-  1  t. :colog5eXtribut SaCtugal 

fmm"1,"','' ^  b,ifarrc  n«S  species  or  Rinodina  (lichenlzed  fungi) 
196))  UPe  Island,  Mexico  (  The  Bryologist,  67.  4,  p.  473-476,  1  fig!' 

robjet  d'une  diagnose  latino  suivie 
da  eorter  d:  \ieiSi,?Sr1^lT'P50  0g,qUeS.  tustohigiques.  Les  factions 
I  .es  reraaroul  de  PA  eol^if  “umes  de  l’origine  dee  specimens 

lion V  .11,1'  »  -  P'  t®"1  oe  travail.  Parmi  ces  derni6res  on  apprend 

,  . 1  cite  esp&ce  qst  unique,  car  eUe  est  le  seal  rcpnSsentant  connu  snhWi. 

,.|  ,|?3  deeAri  fJ’aspe®.t  8^n4ral  de  It.  calculiformU  est  semblable  k  des  grains 
l4s  dl  c®r4ale,  ou  bien  encore  k  des  cailloux  de  formes  irregulifcres.  —  G  P. 


ilomiques,  les  reactions 


-i:ji<lcs,  P. 


colon- 
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Source :  MNHN.  Paris 
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30o!  Po£n,(T963.PhilUS)'  ~  Hepatico™eca  polonica,  Fasc.  XII,  No.  276- 

■  1  %r  277'  Conocephalum  conicum  (L.)  Wiggem.  - 
....  usilla  L  .  —  2/9.  PelTia  labbroniana  Raddi  <7.  —  280.  Pdlia  evivhvlla  I  I 

I  2M .  Plagwchda  asplenoides  (L.)  Dura.  -  282.  Apylia  anon, ala  (HooT)  Lb  dh  - 

-  »«-^(Sohrad)Oray.  -  281.  Jfardia  g.ojypha  (Do  Not" Endb  _  285 

1  "  111  1 1’tlata  (Hudson)  Hum.  —  289.  Lophozia  cxcisa  (Dicks  )  Dtnn  _ 987  / ( , ' 

V’lLTjl’um"  (H290eIlOn7m'/_  vj'  S.cl’l'unia  nemoroga  Dum.  —  289.  Scapania 
-  l  l'  .i  num  ''-1  Dum-  ~  2!"  •  Lophocolea  hctero- 

„  li  Dum  '  %Q9.2'  fla?°V0d,clla  flu, tans  (Nees)  Buch.  -  293.  Cephalozia 

,  \v!..  <  ..V  -  ^  ,''S  (L;’  Dum-  -  295’  ««<*«*  putcfter- 

■  i  I  licks >  I)„mP  sir  Pt,hd\um  ctlmre  (L.)  Hampe.  —  297.  Odontotchitma 

dv  '  Buch-  - 299-  **■**■  <L‘> 

'  ••/«<*'  <•'•)■  —  Lichenes  selecti  exsiccati  edit!  ab  Inst.  Botan.  Academiae 
Sc.  (,ci hoslovacae,  Pruhonice  prope  Pragam,  1965. 

istr,  f nterographa  graphidioides  (Lusitania).  —  252.  Lichinella  stipatula 

limbaia  parado*umr  (Moravia).  —  254.  Hcppia  reticulata  (Mallorca).- 

(Aat-Jla).  -250.  I.rndea  elaeockroma  f.  fla, mans  I Mallorca).  -  2.7 
•  L  t'.  ■  ...s.  Ton, », a  pdopktla  Poclt  i  t  \>».da  nov.  »,kt.  i Uat’orra : 

VI  (Tatra,.  2n„  ,.Ic0r„„iorn  ,„>pot  ^ 

'■  '  ’'Sanim  Tatra).  -  -  362.  Pcrtusana  rupicotu  var.  coralloidea  (Provence  I  - 

,  l'l  '  '"chene,*  i  V  irginia ).  2«1.  PormWia  «**prr«,  (Gvorwul  205  /'or- 

.  .■/  C,!'o‘!Iia':.  208  !:arn,e!‘a  (Oregon).  207.  Parmrt.a 

i  i  larmcha  carporrhizans  (Proven. cl.  209.  P,irm,/«t 

I  '.-j  p7  T-  f  armelia  texana  (Georgia).  —  271.  PApacia  pulverulent,, 

Physcia  tcnusla  (Majorca:.  273.  Caloplaca  Mraspora  (Tatr« ) 

,  aca  bo.;„aUtes  (Mallorca).  -  275.  Cato, ./oca  car, (Provence).  ' 

27s  .V,!,1  270’  KM,¥\um  u*?eri  (Tatra,.  —  277.  Sphaerophorus  fragilis  (Tatra).  — 

Ah  1  '■> ^/Win Wo  »  h,’ /~  MI9'  DV>'rhit8  actinos,om«s  var.  larinosus  (Basses- 
2-  ,  "  ?  "e6“,0f“  (Moravia).  —  281.  Pannaria  rubiginosa  (Lusitania).  — 

-.•(/•,.  v/;r.  /X  (Ga.USa)la<“  28W>'  _  f?3,  Pa™lcHa  **'»««*'  (Tirolia).  —  284.  Par- 

|.  ,,-sia  pur  )  11  98T- r  85‘  Pa™*,ta  rflssol'a  (R"*si«  cur.).  —  286.  Parmelia 
l:.  s  ,  ;  U_*2sr  ZlS:i-LeCanora  h^ymca  (Moravia).  -  288.  Lccanora  rubina 
, olili« )  T4pTM?'  (‘mtypus.  Gallia).  —  290.  Pertusaria  mam- 
a:,291'  PrrWm  monopoim  (Gallia).  -  292.  Pertucaria  ocellata 
bieitii,,  i  I  usttanln i  oq/T'p293'/ .Bacon‘«?f*  corneas  (Uppland).  —  294.  Ramalina 

. .  W  Pomatma  medflcrranea  (Gallia).  —  296.  Ramalina  pumltu 

l*tfll„  |  ,  -•* < •  (-oloplaea  _ iitfer/u/pena  (Gallia).  —  298.  Pkyteia  biziana  var !  lepto- 

11a  la  k.  unn  Di  ~  290‘  Phuscia  biziana.  var.  aipolioides  (Hungaria  : 

'•  ■ 1  ngsca  magnussonii  (Garpati  :  Liptovskdhole). 

^Th„r,  idmM^X‘tHmnTt?  ignobilis  (Provence).  —  302.  Ephebe  lanata  (Tatra).  — 
:i"v  '  '  dislans  iri°tTV'\'  —  oVt-ScMsnotomma  decolorant  nov.  comb.  (Gallia).  — 

•■ol.-'.  , ''l'1-,*'  T-  Leclca  lapicida  f.  oxydata  (Carpati  :  Liptovske 

Uc„„ . '"Solaris  (Moravia).  —  308.  Toninia  havaasii  (Tatra).  —  3119 

:;II  IP,  . . „  ~  SQuamaria  lenligera  (Hungaria  :  BalatonfUred).  — 

-  cccc’ncum  (Carpati  Minores).  —  312.  Stercocaulon  evolutoidcs  (Carpati, 
'•»).  31.7.  /WtuLriZ1*011*  <H""?ari.a)-  ~  3U*  Pertusaria  amara  var.  amr/ro  (Mora- 

(I-  J'otowiana  (Gallia).  —  310.  Cctraria  ericctorum  (Tatra 

' '•  rowtm  (Tiroha).  —  318.  Ramalina  similis  (Hawaii  Ins.).  — 

cepo,  ilormis  (  Tirolia).  —  320.  Dactyl ina  ramulosa  (Tirolia).  —  321 
^rllinoe,,,  ,  .  rfi"'""  ,1"S').,'i212- Bfaate!lia  keMeH  (Tatra).  —  323.  Caloplaca 

***ia  pnlch, ifafiitTlSr  ’  _  ^  "  f'  Md,iphora  (Hawaii  Ins.).  —  325. 

Pace  X|v 

;?:'«■••).  :i28n  £:*•  Ver:"earia  cazzac  (Provence).  —  327.  Fcrracaria  controvcrsa  (Pi-o- 

Tin  e  ^  m,CTOsp?TO  (Helgoland).  —  329.  Chaenotheca  phaccephala 

•  322-  Prfrorfw  bypoleuca  (Mora  via).  —  333.  HHradis  luetkcmelleri 

U!r»  . . .  :_‘i£a/*2or?“.0,'*,?,v"  (Provence).  —  335.  Boctdfo  pAacorfca  var. 

pula ("'"'Z'ao  cornrol  lit  cola  (Carpati).  —  337.  Innas, , is 

,  1  ,"V',,c,‘l.  338.  Cladonia  pseudorangijormis  (Newfoundland). — 

'  j„  1  n  -nojw  (woparatypus.  Newfonndlaiid).  —  340.  Acarospora  schleicheri 

■  olcagincsccns  Rondon  nov.  sp.  (Provence).  —  342. 
'"Jib  t  arolinna).  —  343.  I  lectori,,  sarmentosa  (Salisburgia ).  —  344 

—  3 Hi.  Physcia  hirtaosa  (Mongolia).  —  340.  BueUid  tergestina 
\\\  "  '-'I'.raviai  ,turJacea  var.  depauperala  (Tatra).  —  348.  Caloplaca  fus- 

'"8oli:i).  “  ,5nl'  t-aloplaca  subochracca  (Provence).  —  350.  Xanthoria  fallar 


EXSICCATA 


rs&^i-  sst'-‘”VX“Ss»  <«»"«■  . - 

alor  (topotypus,  Clallia). 


Cahrla, 


ccelln l 


~u~  -  «*•  “sg'Sasg- Bt 

r.  conglomeration  (Gallia).  — 
(Gallia).  —  384.  Rhizomrpm 
■  '  ta  (Gallir 


378.  Spilonema  paradoxum  (Gallia).  3711.  Ancma  in 
gium  pal  main  in  (Gallia).  -  381.  Collnna  conglo.nera 
382.  Collnna  fragrans  (Gallia).  —  383.  Collema  I 

epispilun,  (Gallia).  -383.  Lecanora  “VioaUia).  -  381). 
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AVANT-PROPOS 

Les  Discolichens  sont  les  Lichens  gymnocarpes  dont  l’element  fongique 
esl  nn  Discomycete  inopercule.  D’aprAs  les  caracteres  de  leurs  ascocarpes, 
qui  sont  des  apothecies,  on  les  repartit  classiquement  en  trois  groupes  : 

1 .  les  Cyclocarpinees,  a  apothecies  rondes  largement  ouvertes,  groupe 
\ list '  ct  complexe  que  H.  ijes  Abrayes  (1951)  et  F.  Mattfck  (1954) 
subdivisent  en  cinq  ordres  plus  reduits,  savoir  :  les  Thelotremales  (Lecanac- 
tidacees,  Pilocarpacees,  Chrysothricacees,  Tlielotremacees,  Diploschis- 
Im-ees,  Ectolechiacees,  Gyalectacees,  Coenogoniacees),  les  Cyanophilales 
(Ephebacees,  Pyrenopsidacees,  Lichinacees,  Collemacees,  Heppiacees, 
Pannariacdes,  Stictacees,  Peltigeracees  et  Nephromacees),  les  Liciddales 
(Li'cideacdes,  Phyllopsoracees,  Cladoniacees,  Gyrophoracees,  Acarospo- 
racees),  les  Lecanorales  (Pertusariacees,  Lecanoracees,  Parmeliacees, 
Usncacees),  les  Caloplacales  (Caloplacacees,  Theloschistacees,  Buelliacees, 
Physciacees) ; 

2.  les  Graphidinees,  dont  les  apothecies  sont  en  principe  des  lirelles 
etroiles  et  allongees,  souvent  ramifiees,  s’ouvrant  par  une  fente.  Ce  sont 
les  Graphidales  (Arthoniacees,  Graphidacees,  Opegraphacees,  Chiodec- 
lonacees,  Roccellacees,  Dirinacees)  ; 

•!.  les  Coniocarpinees  (=  Caliciales),  dont  il  ne  sera  pas  question  dans 
le  present  mdmoire. 

A  1' exception  de  certaines  Graphidales  (Arthoniacees,  Opegraphacees) 
qu’il  transf&re  parmi  les  Ascoloculaires,  et  tout  en  reservant  le  cas  des 
Caliciales,  J.  A.  Nannfeldt  (1932)  admet  que  tous  ces  Lichens  sont  des 
Ascohymeniaux  dont  on  peut  faire  un  ordre  unique,  celui  des  Lecanorales 

lato  sensu, 

Moire  travail  a  pour  but  d’approfondir  la  connaissance  des  ascocarpes 
i  t  'Us  asques  des  Cyclocarpinees  (parmi  lesquelles  nous  appellerons 
Lecanorales  seulement  celles  qui  ont  un  parathecium)  et  des  Graphidinees 

Graphidales).  Nous  voudrions  qu'il  aide  A  resoudre  un  certain  nombre 
de  problemes  lichenologiques  d’ordre  systematique  ou  anatomique, 
Loujiiu rs  en  suspens,  et  que,  d’autre  part,  il  soit  une  participation  aux 
recherches  qui,  actuellement,  tendent  a  preciser  nos  conceptions  sur 
Lmtogenie,  la  structure  et  revolution  des  ascocarpes  des  Discomyc^tes 
hint  iichenisants  que  non  lichenisants.  Nous  n’avons  en  effet  jamais 
perdu  de  vue  que  les  Lichens  sont,  malgre  leur  symbiose  avec  des  Algues, 
essenticllement  des  Champignons  et  qu’il  y  a  done  tout  interet  A  les  etudier 
•Inns  le  cadre  de  la  Mycologie  moderne,  pour  que.  leur  etude  serve  au 
progres  la  fois  de  la  Lichenologie  et  de  la  Mycologie. 

Ce  travail  a  ete  poursuivi  sous  la  direction  de  M.  le  Professeur  M.  Cha- 
1111  Al  "•  dans  le  cadre  des  recherches  que  celui-ci  dirige,  au  Laboratoire 
j1  ■  •'•otanique  de  la  Sorbonne,  sur  les  Ascomycetes.  Avant  d’en  exposer 
''s  r<  s"lta ts,  nous  tenons  a  lui  exprimer  notre  reconnaissance,  et  a 
rappelev  ce  que  nous  lui  devons  :  il  a  constamment  guide  nos  recherches  ; 

'  ,  st  grace  a  de  longues  discussions  avec  lui  que  nous  sommes  arrivee  A 
"nr  part  ie  des  concepts  exposes  dans  le  present  memoire  (notamment 
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ceux  qui  concernent  revolution  des  ascocarpes)  :  en  outre,  ses  conseils  et 
ses  critiques  ont  grandement  facilite  notre  travail  de  redaction.  Nous 
n'oublions  pas  non  plus  le  soutien  particulier  que  nous  avons  regu  tie  lui 
dans  des  moments  difliciles  de  notre  carriere  au  C.N.R.S. 

Notre  gratitude  va  aussi  a  M.  le  Professeur  IT.  des  Ahbayes  a  qui 
nous  devons  notre  engagement  dans  la  recherche  el  qui,  pendant  plusieurs 
annees,  nous  a  patiemment  initiee  dans  son  laboratoire  de  la  Faculte  des 
Sciences  de  Rennes,  a  l’etude  des  Lichens  et  de  leur  Systematique.  II 
fut  notre  premier  maitre,  toujours  disponible  ct  soucieux  de  ne  laisser 
pour  nous,  dans  1'ombre,  aucun  aspect  de  la  Lichenologie.  Mcme  apres 
notre  passage  au  laboratoire  de  M.  Chadefaud,  il  n’a  pas  cesse  de  nous 
encourager  en  suivant  nos  travaux  et  nous  comnnmiquant  de  nombreux 
documents.  Nous  lui  sommes  en  outre  particulierement  reconnaissante 
d ’avoir  bien  voulu  faire  partie  de  notre  Jury  de  Doctoral. 

Nos  remerciements  s’adressent  aussi  particulierement  a  M.  le  Professeur 
R.  Heim,  Membre  de  1’Institut  et  Directeur  du  Laboratoire  de  Crypto- 
gamie  du  Museum  qui  nous  a  permis  d’utiliser  la  riche  bibliotheque  et 
les  herbiers  de  son  laboratoire. 

Nous  exprimons  notre  vive  gratitude  a  MM.  les  Professeurs  A.  P.icm- 
horn  et  J.  Feldmann  qui  nous  ont  fait  l’honneur  d’accepter  de  faire 
partie  de  ce  Jury. 

Nos  remerciements  vont  encore  a  nos  camarades  de  laboratoire,  pres 
de  qui  nous  avons  trouve  amitie  et  aide  :  Mine  A.  Pahguey.  maitre- 
assistant  a  la  Sorbonne  et  gestionnaire  du  laboratoire,  qui  aamicalement 
resolu  pour  nous  tous  les  problemes  financiers  et  materiels,  qui  nous  a 
fourni  de  nombreux  renseignements  et  nous  a  tenue  au  courant  de  ses 
recherches  sur  les  Pyrenomycetes  ;  Mme  Janex-Favri-;,  dont  nous  avons 
largement  utilise  les  resultats  sur  les  Dcrmcdocarpon  et  les  Graphis,  pour 
son  aide  et  pour  le  plaisir  que  nous  avons  eu  a  travailler  avec  tile; 
M.  A.  Bei-lemere,  maitre-assistant  a  l’E.N.S.  de  Saint-Cloud,  avec  qui 
nous  avons  souvent  discute  et  qui  nous  a  communique  les  resultats  de 
ses  recherches  sur  les  Discomycetes  non  lichenisants. 

Nous  n’oublierons  pas  non  plus  D.  Ambkoise  et  Mme  C.  Schluk.  que 
M.  Chadefaud  nous  avait  demande  de  diriger  pour  la  preparation  de 
leurs  Diplomes  d’Etudes  superieures,  et  dont  nous  avons  utilise  les  resul¬ 
tats  sur  YOpegrapha  viridis  et  le  Thelotrema  lepadinum. 

Nous  tenons  aussi  a  remercier  vivement  Mme  Jampsin,  technicienne, 
pour  l'aide  qu’elle  nous  a  toujours  si  aimablement  fournie,  M.  P.  l-.\nCE 
aide-technique,  qui  nous  a  rendu  avec  empressement  les  services  dont 
nous  avions  besoin,  Mme  C.  Glaize  qui  a  dactylographie  notre  manuscri 
et  Mme  M.  Chassin,  ma  mere,  dont  l’aide  familiale  a  grandement  facilite 
notre  travail. 

Nous  exprimons  enfm  notre  reconnaissance  aux  chercheurs  f rancais 
et  etrangers  qui  nous  ont  accueillie  dans  leurs  laboratoires,  fourni  es 
renseignements  ou  des  echantillons,  apporte  leur  aide  ou  temoigne  cui 
interet. 


Source .  MNHN.  Paris 
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INTRODUCTION 


Avant  d ’exposer  les  resultats  de  nos  recherches  nous  rappellerons  quel- 
1 1  in'®  not  ions  concernant  les  ascocarpes,  les  asques  et  la  systematique  des 
Hiscolichens  (1). 


1.  —  LES  ASCOCARPES. 

\  Les  ascocarpes  sont  les  <«  fruits  a  asques »  des  Ascomycetes.  Ceux 
'les  I  tiscomycetes,  done  aussi  des  Discolichens,  sont  des  apotheeies  rondes 
""  Nrelliformes  qui,  en  principe  largement  ouvertes  a  maturite,  s’opposent 
par  cc  caractere  aux  peritheces  des  Pyrenomvcetes  et  des  Pyrenolichens 
ouverts  seulement  par  un  ostiole,  ou  tout  a  fait  clos. 

Chaque  ascocarpe  est  forme  d'elements  fertiles,  de  nature  sporophytique, 
genera  teurs  des  asques,  et  d’elements  steriles,  d’origine  gametophijtiquc 
(llli  ”•  mi'lent  aux  premiers  et  les  enveloppent.  Dans  les  apotheeies ,  ces 
divois  elements  foment :  —  1 .  un  hymenium ,  constitue  par  les  asques  et, 
le  plus  souvent,  des  filaments  interascaux ;  —  2.  un  sous-hymenium ’, 
qui  nuitient  l’appareil  sporophytique  ;  —  3.  un  excipulum,  compost 
iiimpicment  d’elements  steriles,  constituant  l’enveloppe  de  1’ascocarpe. 
Sous-hymenium  et  excipulum  ont  souvent  le  meme  aspect  et  sont  alors 
confondus. 


I’  i-,s  principaux  types  anatomiques  et  onto(|eni<|iics  d  ascocarpes 
peuvi-m,  dans  l’etat  actuel  des  connaissances  et  en  premiere  analyse, 
etre  presentes  ainsi  : 

a)  Chez  les  Pyrenomvcetes,  depuis  les  travaux  de  J.  A.  Nannfeldt 
on  doit  distinguer  deux  grands  types,  qu’avec  M.  Chadefaud 
(1960)  on  peut  caracteriser  ainsi  : 

1  Le  type  ascoloculaire.  —  Les  asques  se  developpent  dans  les  loculcs 
'li  stromas  pluriloculaires  ou  de  pyrenospheres  ( =  petites  masses  stroma- 
"lups  nniloculaires) ;  chaque  locule  remplace  un  carpocentre  qui  enrobait 
"n  apparcil  ascogonial,  depourvu  de  filaments  recouvrants  :  celui-ci  y 
tonne  ""  nppareil  sporophytique  produisant  les  asques  (fig.  ],  R).  Chez 
"nt‘  liarllt'  (lcs  especes  (celles  du  type  Pleospora),  les locules  sont.  enlourees 
11  mu  garniture  periloculaire,  formee  d’une  cloche  sus-hymeniale  et  d’un 
menisque  sous-hymenial,  et  la  cloche  produit  des  filaments  interascaux, 
I"1  s°nt  des  pseudo-paraphyses. 

2-  Le  type  ascohymenial.  —  Les  asques  sont  contenus  dans  des  asco- 
'  .  {JI-  Chadefaud,  1944  =  lagynies,  F.  Moreau,  1953)  formees 
"iix  depens  de  filaments  recouvrants,  developpes  autour  de  l’appareil 
s' "gonial,  et  engendres,  au  moins  pour  partie,  par  la  base  de  celui-ci. 
,ls  as(0 nicies  peuvent  se  developper  dans  des  stromas,  dans  des  pvre- 
I ‘‘"P  r’f’  ou  directement  sur  le  mycelium.  Chez  la  plupart  des  esp6ces, 
‘°nd.  et  souvent  aussi  leurs  flancs,  emettent  des  filaments  interas- 
‘lux,  qui  sont  des  paraphyses  veritables. 


(I)  Voir  nomme  ouvrages  Scents  en  langne  1 
lu,,EKAtTD  (I960)  J  P.  OZENDA  (1963). 
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D'apres  l’etude  des  Nectriales,  et  d'autres  especes,  il  est  possible  que 
les  ascothecies  ascohymeniales  derivent  ancestralement  de  pyrenosplite 
ascoloculaires  endostromiennes  (=  formees  dans  un  stroma)  (E.  Strik- 
mann  et  M.  Chadefaud,  1961  :  A.  Parguey-Leduc,  196b),  mais  il  so 
pent  aussi  qu’elles  soient  plutdt  comparables  a  1  appareil  parathecial 
ou  au  discopode  des  Discomycetes  (M.  Chadefaud,  1965). 


b)  Chez  les  Discomyc£:tes,  en  nous  basant  sur  les  donnees  de 
J  A  N annfeldt  (1932),  qui  en  fait  des  Ascohymeniaux.  et  sur  celles 
de  E.  J.  H.  Corner  (1929-1930),  qui  a  introduit  la  notion  de  discopode. 
de  R  Dughi  (1952-1954),  qui  a  precise  les  notions  de  para theci timet 
d’amphithecium,  et  de  M.  Chadefaud  (1960  et  1965).  ainsi  que  sur  nos 
propres  observations,  il  semble  qu'on  puisse  distinguer  au  morns  les 
quatre  types  suivants.  dont  les  deux  premiers  sont  prc-paralbenm 
(pas  encore  de  parathecium)  et  les  deux  autres  paraiheciens  (un  parathe- 
cium,  ou  son  equivalent) : 

1  Le  time  prc-parathecien  d  excipulum  stromatique,  ou  type  disco- 
stromien  (=  endostromien)  (fig.  1,  A).  L’apothecie  est  un  stroma  (ou  un 
lobe  de  stroma)  creuse  d’une  ou  plusieurs  locules,  qui  s  ouvrent  largement 
a  maturite;  chaque  locule  se  forme  autour  d’un  primordium  ;  elle  esl 
d’abord  remplie  par  un  carpocentre,  qui  derive  du  primordium  et  contient 
un  appareil  ascogonial,  et  qui,  ensuite,  se  transforme  en  un  sous-hymemum. 
relie  ou  non  au  plafond  de  la  locule  par  des  paraphysoides  ;  les  asques  se 
developpent  entre  des  paraphyses  verilables,  engendrees  par  le  sous- 

hymdnmm.mbiance  avec  le  type  ascoloculaire  (B)  des  Pyrenomycfe 
est  evidente,  mais,  dans  celui-ci,  il  peut  y  avoir  seulement  des  pseudo- 
paraphyses,  et  non  pas  des  paraphysoides  ou  des  paraphyses  ventables. 

2.  Les  types  pre-paratheciens  a  excipulum  pericentral.  Ils  different 
du  precedent  parce  que  le  primordium  ne  se  forme  pas  obhgatoirement 
dans  un  stroma,  et  qu’il  produit  non  pas  seulement  un  carpocentre  mats 
une  ebauche  apotheciale,  formee  d’un  carpocentre  (c)  et  d  une  eiweloppe 
pericentrale  (e)  dont  les  parties  basale  et  sommitale  sont  le  planclier 
le  toit  pericentraux.  .  . 

Nous  trouverons  chez  les  Discolichens  etudies  dans  le  present  munoir 
deux  types  a  excipulum  pericentral  :  —  a)  celui  des  Baeomyces  ((.).  c 
lesquels  le  planclier  pericentral  se  developpe  en  un  podium  hypacenira 
(no)  (=  podetion  pericentral)  portant  le  carpocentre,  tandis  que  k 
toil  se  reduit  a  un  voile  fugace  (velum),  sous  lequel  le  carpocentre  .leMen 
un  sous-hymenium,  producteur  de  paraphyses  veritables  ;  —  P)  ce  u* 
Graphidales  (D),  chez  lesquelles  l’enveloppe  pericentrale,  et  surto 
son  toit,  se  developpe  pour  former  l’essentiel  de  l’excipulum. 

11  se  peut  que  les  Graphidales  soient  non  pas  pre-para theciennes,  m*. 
plutot  apo-paratheciennes,  la  transformation  de  l’enveloppe  en  un 
pul  urn  pericentral  ayant.  inhibe  la  tendance  a  la  production  d  un  pa 
thdcium. 


j.  Le  type  paralhecien  le'canorien  (E).  La  encore  le  primordium 
forme  pas  obhgatoirement  dans  un  stroma ;  l’ebauche  apotheciale 
prend  generalement  un  carpocentre  et  une  enveloppe  pericentrale, 
cette  enveloppe  peut  manquer  ;  ensuite,  le  carpocentre  et  1  enve  opp 
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completes,  et  s’accroissent  en 
par  le  developpement,  sur  leur 


diametre  (plus  ou  moins  selon  les  espSces) 
pourtour,  de  formations  marginales  cons- 


^^*5*5?**."“  <■»<  O,  d’.prds  M.  Cmmm. 

. .  *  Om-m  Um*.  mar.  _  *]££ 
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IWMon'nl  1 1.  I* TS,le  f*f  rt  consutue  le  parathidum 

1  la  partie  laterale  de  1  excipulum.  Le  carpocentre  et  sa  partie 
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marginale,  peribasique  donnenl  un  sous-hymenium ,  relie  au  toit  carpo- 
central  par  des  paraphysoides ;  puis,  cntre  celles-ci,  il  engendre  des  p„ra- 
nhuses  ueritables,  qui  sont  les  paraphyses  carpocentrales  (-  epicentrales). 
La  face  interne  du  parathecium  se  garnit  d’autres  paraphyses  yen  tables, 
les  paraphyses  parathecialcs,  tandis  que  sa  face  externe  produit  les  hyphes 
composant  un  amphithecium.  . 

Nous  trouverons  ce  type  chez  les  Lecanorales,  d  ou  1  epithcte  de  leca- 
norien  que  lui  a  attribuc  M.  Chadefaud  (1965).  Chez  ces  Lichens,  ]e 
narathecium  forme  la  marge  interne  de  l’apothecie  ( -  excipulum  pre¬ 
mium  des  auteurs  -  calice  selon  R.  Dughi),  et  l’amphithecium,  sa  marge 
externe  (dont  R.  Dughi  a  montre  qu’elle  appartient  a  1  appareil  para- 
thecial).  De  plus,  l’amphitheciuin  peut  se  charger  de  gonidies  et  devenir 
thalloide  (  -  amphithecium  thallinum  des  auteurs).  Selon  quil  esl  thal- 
loide  ou  non,  les  apothecies  sont  dites  kcanorines  ou  lecideines. 

4  i  e  type  parathecien  discopodien  (F).  11  differe  du  precedent  par 
1’ absence  plus  ou  moins  totale  d'une  peribase  reconnaissable,  la  tendance 
du  carpocentre  a  se  developper  en  hauteur  plutdt  qu’en  largeur,  et  la  forma¬ 
tion,  au  lieu  d’un  parathecium  lypique.  d’un  discopode  Lubulenx,  qm 
nait'sous  la  forme  d'un  manchon  paratheciolde  ( rnpa )  (FI),  puis  se  compose 
d’un  stipe ,  en  principe  cylindrique  et  creux,  et  d’une  partie  sommitae 
evasee,  en  lorme  de  mpule  (ou  d'entonmir)  (F2).  S'accroissaiit  vers  k 
haut  en  meme  temps  que  le  discopode,  le  carpocentre  en  remplil  le  stipe, 
dans  la  cupule,  il  engendre  les  paraphyses  carpocentrales  (  epicentrales), 
Autour  de  celles-ci,  la  face  interne  de  la  cupule  produit  les  pnniplupn 
parathecialcs ,  tandis  que  la  face  externe  du  discopode  se  garnit  d  un  rm- 
tement  amphithecioide.  Les  parties  basilaires,  entremflees  des  paraphyses 
foment,  sous  celles-ci,  un  carpocentre  secondaire  ou  dcutcrocentrc.  quen- 
vahit  l’appareil  sporophytique. 

11  v  a  naturellement  des  variantes.  Amsi :  —  a)  si  le  carpocentre  se 
forme  dans  un  stroma,  le  discopode.  ensuite  en  emerge,  mais  il  peui 
demeurer  enveloppe,  a  sa  base  ou  sur  toute  sa  hauteur,  d’une  game  straw, y 
tique  ;  —  ft)  si  la  cupule  n'est  pas  remplie  par  le  sommet  du  carpocentre 
et  le  deuterocentre,  elle  conserve  l’aspect  d’une  cupule,  et  le  discopo 
est  eupule-stipiU ;  dans  le  cas  contraire,  elle  prend  la  forme  d  one  te  . 
et  le  discopode.  est  capite  (=  mitre  ou  clavule) :  —  Y  un  tlmcopod 
cupule  peut  etre  sessile,  si  son  stipe  est  tres  court  ou  nul ;  - 
le  carpocentre  s’allonge  vers  le  haut,  les  hyphes  du  discopode  peuxe 
naitre  de  la  totalite  de  ses  flancs,  mais,  chez  certaines  especes,  par  ex  mpi 
le  Sclerotinia  sclerotiorum  Schriiter  etudie  par  0.  Mattiroi.o  (  -■ 

voir  M.  Chadefaud,  1965),  il  demeure  globuleux.  Dans  ce  dernier  ca. 
les  hyphes  du  parathecium  naissent  autour  de  son  sommet.  puis  ■ 
elles  s’accroissent  verticalement,  en  formant  un  discopode  a  slip  P  • 
dans  lequel  le  carpocentre  primaire  et  le  deuterocentre  ne  son 
que  par  des  filaments  sporophytiques  (fig.  11,  E).  .  ,  m 

A  propos  des  Cladonia,  nous  verrons  que  leur  podeUon,  gene  aie 
considere  comme  thallin,  est  probablement  un  discopode  a  stipe  um 
souvent  ramifie,  rempli  (du>oins  au  debut)  par  un  axe  de  nature 
doute  carpocentrale. 


(;  —  Les  notions  relatives  aux  stromas,  aux  earpocentres 


i  aux  I®' 


lions  relatives  aux  stromas,  aux  earpoee....- . .  • 
aux.  utilisees  dans  ce  qui  precede,  doivent  etre  p  • 


E  ET  A NATO 


E  DES 


iPOTHEClES  DIS 


«/i  (.  est  dans  des  stromas  que  se  forment  en  principe,  comme  on  vient 
,1,'  I'/  voir.  Ivs  primordiums  des  apothecies  des  Discomycetes  non  liche- 
nisan's ;  ensuite,  ellesy  demeurent  incluscs  ou  s’en  degagent  plus ou  moins 
cmnpKement  ;  ces  stromas  ne  sont  rudimentaires  on  nuls  que  chez 
■I'-'  especes  evoluees.  Chez  les  Discolichens.  ils  sont  remplaces  par  le 
Ihal!  Ill  Lichen  el  c’est  dans  celui-ci  que  se  dilTerencient  les  primor- 
(Iniii  -  puis  les  ebauches  apotheciales.  Cela  est  sans  doute  vrai  memo 
,  li.v  Irs  especes  dont  les  ascocarpes  adultes  sont  decrits  comme  inclus 
dan  les  stromas  distincts  du  thalle,  car  il  sernble  s’agir  seulement  de 
Im  i  ,  i 1  mns  stroma toides,  dilTerenciees  secondairement  autour  des  ebauches 
'lip  nnees  (E.  Watnio.  1890;  G.  T.  Johnson,  1910). 

/"  '  s  earpocentres  sont  siinplement  les  masses  proso-  ou  para- 
|iln  I'  nrliymateuses  dans  lesquelles  sont  inclus  les  appareils  ascogoniaux 
nix-1  Hies  composes  d'archicarpes,  comprenant  chacun  un  ascogone 
cl  des  Inchogynes. 

""  les  Pyrenomycetes  asroloculaires ,  ehaque  carpocentre  est  forme, 
an  in' 'ins  pour  partie,  d’un  plectenchyme  nourricier,  et  c’est  par  la  lvse 
lie  nl.  II  que  se  forme  la  locule  a  asques.  Chez  les  Discolichens,  nous 
trmr.  mis  surtout  des  carpocentres  prosenchymateux  plexus  ou 
km  .  d  liyphes)  dans  lesquels  ne  se  produit  aucune  lyse  importante, 
H  dim  i  la  destinee  est  (  en  principe)  de  donner  un  sous-hymenium  para- 
physu^ene,  surmonte  d'un  reseau  de  filaments  paraphysoi'des. 

Les  deatcrocentres  sont  des  carpocentres  secondaires,  formes  par  les 
bases  reunies  et  entremelees  des  paraphyses. 


ces  Pyrenomycetes 
s  le  groupe 


1 1  Les  I  I laments  interascaux  sont  de  trois  sortes,  qui  doivent  etre 
clam-inenl  distinguees,  savoir  : 

L  les  pnraphyses  vraies.  —  Engendrees  par  le  sous-hymenium,  elles 
Sl‘  "  '  '  L/ppcnt  de  bas  en  haul,  comme  les  asques.  Presque  tous  les  Disco- 
J1/'"1,  '  liiliemsants  ou  non,  en  sont  pourvus,  ainsi  que  la  plupart  des 
i  yrmuiuycetes  ascohymeniaux.  Pour  cette  raison,  "  ' 
cl  les  i  iiscomycetes  ont  ete  reunis  par  J.  A.  Nan 
gent! nl  des  Ascomycetes  ascohymeniaux; 

b  s  psmdo-paraphyses.  —  Produites  par  la  voute  de  locules  a  asques, 
cs  s.  ...  veloppent  au  contraire  de  liaut  en  bas,  a  l’inverse  des  asques, 

1  U'S|  '  ‘'de,  leur  extremite  fibre  se  fixe  au  sous-hymenium,  tandis  que 

‘  M'  sePare  tle  cette  v°Ate.  Elies  caracterisent  les  Pyrenomycetes 
•  .'"""its  dont  beaucoup  en  possedent  (ceux  du  type  Pleospora, 
rt  n,.-  "  .  3  y°lUe  dont  elles  naissent  est  la  cloche  sus-hymeniale), 

in  n  "lit  pas  d  autre  sorte  de  filaments  interascaux  ; 

.  iKiniphysoides,  qu’on  a  souvei..  _ a  LU1L>  avcti 

cs lJ|SpU ' I 1 13 ra physes,  dont  il  importe  de  bien  les  distinguer.  —  Ce  sont 
|'iS  ^L"’  souvent  anastomoses  en  un  reseau,  se  forment  sans 
Imre  parce  que  lors,  de  leur  formation,  ils  relient,  a  travers 
'  ascocarpe,  le  sous-hymenium  au  toil  de  cette  cavite,  dont 


confondus,  mais  a  tort, 

extrei 

In 

ensuite  its 

discuillv,',. 

cent,,.  |'S’  Cliez  iescIuels  011  a  vu  qu’en  principe  le  sommel  du  carpo- 
lVbaut  ;,""Ult  des.  paraphysoi'des,  et  cela  que  le  toit  de  la  cavite  de 
"ii  rim'  ''Pol-heciale  soit  stromatique  (apothecies  discostromiennes) 
1  central  (apothecies  des  autres  types).  Chez  ces  Ascomycetes, 


ll,s  Peuvent  d'ailleurs  se  separer.  Ils  paraissent  caracteriser  les 
1  Ivs.  chez  lesquels  on  a  vu  qu’en  principe  le  sommel  du  carpo- 


Source :  MNHN,  Paris 
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lichenisants  ou  non,  tvois  cas  sonl  possibles  (relies  par  des  interniediaires): 
-  a)  les  paraphysoides  sonl  les  seuls  filaments  interascaux  de  1  hymemum 
mmrapha,  Hyslerium,  etc...);  -  B  les  paraphysoides  disparaissent, 
.emplaces  par  des  paraphyses  veritable*  ;  —  y)  11  n’y  a  pas  de  paraphy¬ 
soides  mais  seulemeiit  des  paraphyses  veritable*,  ce  qui  est  le  cas  surtaut 
d’especes  evoluees. 

On  remarquera  que  les  especes  n’ayant  que  des  paraphysoides  ne  sont 
pas  pour  autant  des  Ascoloculaires  comine  l’avait  pense  R.  Santesson 
(1915-1952),  car  les  Ascoloculaires  ont  des  pseudo-paraphyses,  el  non 
des  paraphysoides.  ,  .  ■  •  . 

En  outre,  il  a  tile  montre  que  les  penphyscs  de  certains  au  moms  des 
Pyrenomycetes  peuvent  etre  de  meme  nature,  soil  que  des  pseudo-para¬ 
physes  (cas  des  Neclria  :  E.  Striicma.nn  et  M.  Chadefaud,  1961),  soil  que 
des  paraphyses  veritables  (cas  de  YEpichloe  ly pinna  :  G.Doguet,  1960). 

j)  —  En  ce  qui  concerne  l'appareil  sporophylique,  nous  rappellerons 
seulement  que  :  —  1 .  selon  F.  et  Mme  F.  Moreau  (1928)  il  y  a  ehez 
les  Lichens  deux  types  d’archiearpes  :  le  type  Collcma  (ascogone  enroule 
en  helice  :  long  triehogyne  ;  cellules  uninucleees)  et  le  type  Pelligm 
(ascogone  non  enroule  ;  cellules  plurinucledes)  :  2.  la  fecondalion  des 

archicarpes  par  les  spermaties.  autrefois  admise  par  F..  Stahl  et  d  autres 
auteurs,  n'a  jamais  ete  demontree  chez  des  Lichens  ;  chez  certaines  ‘speccs 
(du  type.  Collcma)  elle  est  remplacee,  selon  F.  et  Mme  F.  Moreau,  par 
ce  que  M.  Chadefaud  (1960),  utilisant  un  terme  cree  par  Ch.  Lillian 
(1938),  nomine  une  perillogamie  (sporophyte  primaire  a  cellules  haploides; 
formation  de  cellules  dicaryotiques  par  l’union  de  deux  cellules  haploides; 
sporophyte  secondaire  dicaryotique,  generateur  des  asqueS) ;  —  •'  •  sdon 
1' interpretation  de  P.  Claussen,  completec  par  M.  Chadefaud  (19a4 
et  1960),  les  appareils  sporophytiques  non  perittogames  se  composenl 
d  une  phase  pro-sporophylupie,  en  principe  micto-haploide  (=  pourvue  de 
noyaux  haploides,  les  uns  males,  les  autres  femelles,  non  associes),  ter- 
minee  par  la  production  soil  de  «  carpospores  »  dicaryotiques  (cas  Id  s  rare, 
g.  Dothldea),  soil  de  cellules  carposporales  (egalement  a  dicaryon)  et 
ensuite  d’une  phase  asco-sporophytique  dicaryotique  ( =  a  noyaux  conju- 
gues,  avec  cellules  souvent  a  anses  laterales),  generatrice  des  asqm. 


2.  —  LES  ASQUES. 


L’etude  des  asques  joue  actuellement  un  role  de  plus  en  plus  important 
dans  les  travaux  consacres  aux  progi'es  de  la  systematique  des 
cetes.  Parmi  les  Lichens,  ceux  des  Cyclocarpinees  et  des  (.rapliminee 
ont  en  general  une  paroi  epaisse,  souvent  amyloTde  et  revetue  exterieu- 
rement  d’un  gelin  amyloTde.  L’hymeniutn  qui  les  contient  est 
d ’u n  gelin  analogue,  le  gelin  hy menial,  et  souvent  revetu  d’un  epithecw  ■ 
continuant  le  sommet  des  paraphyses. 

Une  connaissance  plus  approfondie  de  ces  asques  n’est  possiuie  q 
grace  aux  concepts  suivants  : 


A  —  lliUiniques  et  unituniques  (E.  S.  Luttrell,  1951)- 
Les  asques  sont  bitunique's  si  leurs  parois  externe  (exoascus)  et 
(endoascus)  soiit  separees.  11s  sont  uniluniques  si  elles  sont  mliniei 
soudees,  ou  si  n’existe  que  la  paroi  externe. 


Source :  MNHN,  Pans 
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Les  asques  bituniques  typiques  sont  capables  du  n  Jack  in  box  ■  du 
|H1[  d  ini  accroissement  de  la  tension  osznotique  dans  lenrs  vacuoles 
lev,:, seas  se  rompt  (an  sum, net  on  a  distance  de  celui-ci)  el  l'endoascns 
•*  "Tf*  *  allongeant  brasqueinent.  Mais  on  tronve  chez  divers 
),V.|, lichens  des  asques  Intumquis  il'un  autre  type,  d  txoasem  biuabe  ■ 
lenr  exuascus  se  tend  longitudinalement  en  deux  valves,  a  parlir  du  sommet 
el  b  ur  endoascus  n  en  emerge  pas,  ou  seulement  I  res  pen 
Les  asques  umluniquh  ne  sont  pas  capables  du  .  Jack  inbox  »  Toute- 
hii.  chez  certaines  especes  ..'observe,  scion  A.  Parguey-Leuiic  et 
JI.  Cuadebato  (1963)  un  «  pseudo-Jack  in  box  » :  au  sonrmet,  les  deux 
nimqacs  s  ouvrent,  et  e'est  le  contenu  de  1'asque  qui  soul  en  sort,  en 
conservant  sa  forme,  bien  qu'il  soit  nu. 


If  -  Archaeasces,  r 


•t  annellasces. 


ivolali,  3  "''talI'51g,'“pes'  tlui  ont  sans  doute  «  marques  par  une 
qui  j0I|,.  m;fss,vc’  le.  so,mnieit  des  asques  contient  un  appareil  apical, 
i!  t  , ” 1,1  ““/*  leur  «*•—*  et  dont  une  etude  Lee 
c  ""  Pai  M.  Chadefaud  (1942-1961). 

,d<5pend  des  Parois  du  sommet  de  1’asque.  et  principa¬ 
ls  m  J  l  0aSCU'S;  Sf*  eIe,Iients  essentiels  sont  (fig.  2,  A)  :  -  1 .  un 

|1(;  •  (IUI  double  inteneurement  le  sommet  de  "  ‘ 


“u  le 


•uplace 


’endoai 


sommet  est  epais  et  creuse  d’une  chambre  oculaire 


ouverte  en  bus;  ses  herds  so.it  amrnris  ;  il  pent  «tre  pourvu  d'un  pm. 

la,"r  "rrw'Hf  dn. 

amyloide,  sou  l  .  .  son  pendentif  (anneau  du  pen- 

%,%? i“n "de"  baguette!  longitudinales, 
diffdreneiees  dans  la  coucho  periphmque  do  ropiplasme  ol  s, hides  dans 
h  t Inml  ro  ocolairo  et  dans  le  sommet  do  l'asque  on  elles  s  am, MM, 
so  ran  Hiont  oL  s'anastomosent.  Do  plus,  la  eliambre  ocula, re  peril  ol., 
obturfeau  somniet  par  un  coussiuet  (rod)  ct  le  manubrium  (inn)  q,„ 

If  P?emilr7  analyse,  on  distingue  Irois  types  £appareil  apical  : 

1  le  tvpo  arehaeasre,  decouvert  par  nous-mSme  et  M.  Chaopfauu 
(1955)  bhez  les  Pertusaria  :  a  la  Ms  un  anneal,  et  une  nasse  i  strue- 
u'o  on  prinoipo  bituniqi.ee  ot  4  exoascus  bivalve  :  -  2.  le  type 

m  l  V  — £ Z\TI  ■ 

m,L”r„Tau  nature  iartois  typiquomeu,  bltuniquee,  plus  . . . 

unituniquee  ( ib A). 

C  -  Involution  des  asques  cbez  les  Discolieliens. 

Selon  les  caracteres  de  l’appareil  apical  deleurs  asques,  M.  Ghadefaud 
(I960)  divise  les  Discomycetes,  lichenisants  ou  non  en  cinq  giougs, 
savoi!  -1  les  Ucanoriem,  en  principe  archaeasces  ;  -  2.  les  /**■ 

ri  MpprbS  S  4  asques  opercules  1  -  5 .  les  Caliciens,  sans  a„>- 

IeDaM  «'syt UieMm.  dout  F.  Maonu  (19«) 
a  fmemier  Sud£  bappaS.il  apioal  des  asques,  sold  des  In— 
ce  sunt  les  seals  AscomycStes  chez  lesquols  une  partie  des  "I".'  m 
conserve  le  type  i.rdweusce,  suppose  primitif  (sans  que ceta  ■  1 

k‘>Ss  depuis  llltiO.  me  Aode  I*"  opimfrf'  *> 

,,  mnnlrc  ,‘hils  ml  en  mtlile  m*  me  ™!uiron 

insufRsamment  connue,  qui,  dans  1  elat  actuel  des  conn  '  •  uls  (voir 

non  tenu  des  Caliciales),  a  donne  les  types  secoiida^su.v  nb  . 

M.  Ghadefaud,  M.  A.  Letrouit-Gal.nou  et  M.  C.  Faviu., 


rchacasccs,  l’un  sans  doute  primitif,  l'aulrG  1 


1.  Deux  types  pri-i 

eVnaS  le  type  primitif  (fig.  2,B)  (encore  a  demi  hypothehquet.  D  P”; 
do  l'asque  oomprend  in.  mince  exoascus,  un  endoascus  pb  s  V 
doublure  interne  de  I'endoascus,  elle  uussi  epa.sse  et  de ^plus 
■\u  sommet,  eette  doublure  est  crousee  d  une  chambre  oculaire  qu 


. “"<•  nassc  apicale.  Dans  le  type  tvolue  (C),  qui  est  celui  dee  Van 

-  ">  *■**«!  amylorde  sc  rdduit  d  un'ddme  apical 
garaimnt  le  cornmet  de  l'asque  :  la  pa, -tie  apicale  de  ce  dime 

taprile  “st'loT&'Sn™'.'1"1  "  “*  Pl“S  ,U'  ''0CUlUS  d"  dtoe  rt  da"s 

J,nvP?p&a^S™,Su?  *  IIS  d4riVe"1 

Dans  le  lype  au-archmsci  primilif  (lig.  6)  < Tromern  ratnae,  Umea 
S”  ZT^ ,  '  T  "PiCal  conti“t  llrs  elements  lamelleux 

'  '  .  ,,  1  lnd°philes  qua  le  teste  de  sa  substance  et  qui  constituent 

I,,  pieces  dun  anneau  pemoculaite  truste.  En  outre,  dins  les  asques 
erlusaria,  le  dome  apical  peul  „c  plus  Site  amylolde.  On  passe 
•  II"  HI  type  cu-archaeascr  ivolue,  encore  a  demi  hypothetique  oil  seul 

i!!!!!"io'"ilPtn?<;S,re  est  (i°l0rf  p"  1  i0(Ie-  L’°culus  contient  une  nasse 
''I'"  11  y  a  dehiscence  bivalve  du  sommet  de  I’exoascus. 

,  '%*  Ji1'0”  *r0T  d,ez  ,e  **"■•  repupinalum 

■!„  „  „  ,,  I'cbemsantes  tromem  minor  et  Patella, in  a  I, ala, 

,  L!  ,  ,aul  d  ,a  substance  du  dome  n'est  plus  nettement  dis- 

2L15S*S"‘ j™*'  »*«  «l  frequents  mais  la 

iu (uscencc  nest  plus  bivalve. 

,,/!■  l,;t;SQ?Pes  P^rchaeasces  derivent  sans  doute  eux  aussi  du  type 
-  li.aascc  pnmitif  inais  ils  conduisent  aux  types  annellasces.  ’  Ss 
,  ''i'  f  parr  1111  ePaiss|ssement  de  la  partie peri-oculaire  du  dome. 

'  rml  transformer  en  un  pendent  if  v  olumineux  formant  un  gros 

"  "PlcaI<  et  par  la  disparition  de  la  nasse  apicale. 

I  ;  >  especes  post-archaeascees  sont  nombreuses,  mais  elles  neuvent 
,-!!C?nr®<lU’"”parfaiiement :  '"est  le  cas  par  exemple  des  Lecanora 
J;;;;,.  ri:;Je  api”^e  pr0ches  du  l>'Pe  eu-archaeasce  primitif  et  pourVus 

I  11  "'torn a  (pi.  XXXVII)  sont  plus  parfaitemenL  post-archaeasces  ■ 

;;  h  '.ilenti1  est  un  volumincux  bouchon  apical  au-dessus  duqueUe 
tl  J  n  a  im  meilIsq!le  aniyloidc.  La  partie  axiale  du  bouchon 

lei  II  Tp  ,ra  T'lT  yi  :,leux  en  deux  P*»  ■■  t’anneau  du  pen- 
'  L  Lts  PtUigera  ct  les  C.ollema  se  rattachent  a  ce  type  -  il  en  va  de 

au  Lec!dm  el  des  B*'Uia.  Enlinfc’est  egalement 

'I-  !'!  £  ClfT  <iue  dmvent  etre  rattaches  les  asques  leotiens 
'  7  •  (M.  (..  Janex-Lavue,  1964),  des  Theloirema  (C.  Schluk, 

J  '  1  (|es  Baeomyces  (voir  p.  516). 


3.  - 


TECHNIQUES  ET  METHODES  (1) 


a  ell-  '  (mbltur  (\tT  aSC°  j!,rp'S'  Le  developpement  des  ascocarpes 
.  ' '"He  sur  des  series  de  coupes. 

I*cs  "mi'if »iel'  f'lerak'incnl  frais*  a  rehydrate  et  fixe  sous  vide. 
ii!i::;,i  ...  ,  ',X  llXatfursr  ",lL  ete  m,x  de  Heixy,  M.  A.  Westbrook 
'  p,us  Particuherement,  celui  de  Nawashin  (2).  L’inclusion 

-I  \i  ''.'i  JjAN!iERON-  11,1:1 1  M-  Chadefaetd,  1042. 


Source :  MNHN,  Paris 
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a  ete  faite  par  la  methode  mixte  celloidine-paraffine  de  Peterfi  lc 
seiour  dans  la  paraffine  a  l’etuve  pouvant  etre  prolonge  jusqu  a  <  deux 
ou  trois  jours.  Les  coupes,  epaisses  scion  les  casde  3,5  p.  ou  7  p.,  sont  collees 
par  de  l’eau  albuminee  et  collodiomies. 

Les  coupes  ont  ete  colonies  par  la  methode  a  1  hematoxyline  de 
Masson  (a pres  la  fixation  par  le  Nawashin)  et  plus  rarement  par  la 
reaction  de  Feulgen  (apres  fixation  au  Helly  ou  au  Westbrook)  ou  par 
la  quadruple  coloration  de  .Johansen  (1910,  p.  88). 

Lors  du  montage  definitif  des  coupes  dans  le  baume  du  Canada  la 
methode  du  baume  oxyde  de  Masson  nous  a  permis  d’eviter  le  deoolle- 
ment  et  le  deplacement  des  coupes. 

It  -  Asques,  paraphyses,  hyphes  aseogines.  Ceux-ci  ont  etc  ctmlies 
sur  des  ecrasements,  entre  lame  et  lamelle,  de  fragments  d  hymemum 
montes  dans  un  liquide  colorant  qui,  selon  les  cas,  peut  etre  : 

1 .  Le  Bleu  C4B  (=  Bleu  a  l’eau  =  Bleu  coton),  pour  1  etude  des 
hyphes  ascogenes,  des  paraphyses,  de  la  nasse  apicale,  et  des  composes 
callosiques  de  la  paroi  des  asques. 

2.  Le  Lugol  faible  ;  pour  mettre  en  evidence  les  structures  «  amy- 
loi'des  »  de  l’appareil  apical  des  asques. 

3.  Une  solution  aqueuse  a  1  %  (ou  a  saturation)  soil  de  rouge  Congo, 
soit  de  noir  Chlorazol,  soit  de  vert  Janus  pour  etudier  les  structures 
chitinoides  de  ces  memes  appareils. 


chapitre  premier 

LES  LECAXO BALES 


Dans  ce  premier  chapitre  seront  etudies  cinq  Discolichens  de  1  ordrc 
des  Lecanorales,  celui-ci  etant  concu  de  fa?on  plus  etroite  que  dans  les 
ouvrages  classiques,  car  nous  en  eliminons  les  especes  a  podetions  ou 
a  lirelles,  mais  de  fa?on  plus  large  que  dans  l’ouvrage  de  H.  des  Arbaves 
(1951)  oil  n’y  sont  maintenues  que  les  especes  de  type  lecanorm. 

Nous  rapporterons  tout  d’abord  les  resultats  de  nos  recherdies  sur 
le  Buellia  canescens  (Dicks.)  D.  N.  et  le  Let-idea  elaeochroma  Ach..  Lous 
deux  lecideins.  Leur  etude  nous  conduira  a  preciser  la  structure  fonaa- 
mentale  des  apothecies  que  nous  qualifierons  de  lecanoriennes  on  encore, 
comine  le  fait  M.  Chadefaud  (1965),  de  paratheciennes,  et  a  propose 
un  «  type  de  reference  »  permettant,  par  comparaison,  d  mLerpreiu 
ces  diverses  apothecies  et  les  variations  que  presentent  leurs  caracteres, 
selon  les  especes  envisagees. 

Ensuite,  nous  etudierons  ces  variations  ehez  le  l.eainora 
Magn.,  oh  elles  sont  relativement  faibles,  puis  chez  le  Phltjrlis  «!/'•/< 
(Ach.)  Kdrb.  et  le  Perlusaria  pertusa  Tuck.,  oil  elles  sont  beaucoup  P 
importantes,  celles  du  Phlyclis  pouvant  conduire  au  cas  des  (nap 
dales  (voir  chap.  Ill),  et  celles  du  Pertusaria  devant,  par  la  suite,  c 
evoquees  a  propos  des  Cladonia  (voir  chap.  II). 
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! •  LE  BUELLIA  CANESCENS  (Dicks.l  D.  Not. 

I  n  HHil  ( b ),  nous  avons  public  un  premier  compte-rendu  de  nos  obser- 
'  1  ln"s  sur  ce  Lichen.  Cette  etude  nous  avail  permis  d'etudier  d'une 
l:"'"n  l"'dcise  le  mode  de  formation  de  1’enveloppe  pericentrale,  du  reseau 
i  liysoidt-  et  du  reseau  paraphysogdie,  celui  du  pro-parathecium 
d  In  parathecium.  loulefois,  a  cette  epoque,  nous  n'avions  pas  exacte- 
""  ‘  distingue  les  dilTerentes  formations  mises  en  jeu  ;  ainsi,  le  pro- 
l,;"  "heeium  etait  decrit  sous  le  nom  de  parathecium.  C’est  seulement 
pin-  lard  (M.  A .  Letkouit-Galinou,  1962,  c).  a  la  suite  de  nos  obser- 
' : 1 1  Slir  le  ‘  Myelin  (if/daea  et  Ie  Lecanora  sabfuscata,  que  nous  avons 
mi-  nr  pied  une  interpretation  plus  satisfaisante  en  introduisant  le 
in  de  pro-paralhccium.  Mais  la  distinction  entre  le  pro-parathecium 
,  i  d  une  part  le  plancher  et  le  reseau  paraphvsogene  qu'il  prolonge 
I  ri  ipherie,  d  autre  part  le  parathecium  qu’il  engendre  n’etait  pas 
In  ;  i  miie  .  elle  a  souvent  prete  a  confusion  ainsi  que  nous  le  constaterons 
jih;  his  ois  dans  les  chapitres  qui  suivent.  Ce  n’est  que  recemment. 
'I11'  '."-lie  dilliculte  a  pu  etre  levde  grace  h  l’introduction  par  M.  Chadefaud 
1 11'"'1  i  des  notions  de  carpocentre  et  de  peribase. 

■  d  en  nous  appuyant  sur  ces  notions  nouvelles  que  nous  allons 
di  i  ;  ci-dessous,  d’une  maniere  plus  detaillee,  le  mode  de  developpe- 
im  i  i  des  ascocarpes  du  Buellia  canescens. 

1.  —  DESCRIPTION  DU  BUELLIA  OANESGEN8 
ET  POSITION  SYSTEMATIQUE  DU  GENRE  BUELLIA. 

Ce  Buellia  canescens  (Dicks.)  D.  N.  est  un  Lichen  crustace, 
n,mimin  en  particular  autour  des  habitations,  oil  il  forme  des  croutes 
!"'s.sur  les  murs  et  les  arbres  fruitiers.  Gendralement  sterile,  ailleurs, 

11  1  .  . .  souvent  dans  les  regions  oceaniques.  Ainsi  les  echantillons 

'I"  is  avons  etudies,  ont  dte  recoltes  sur  des  arbres  fruitiers  a  Saint- 
liii.n  -sur-Mer  (Ille-et-Vilaine,  France). 

mile  (pi.  I.  A)  est  epais.  II  est  figure  et  lobe  sur  ses  bords,  qui 
hi  mis  d  un  cortex  lisse.  Celui-ci  fait  defaut  sur  les  parties  agees 
d  recouvertes  de  soralies  rongeantes,  pulverulentes. 
isnocarpes  (ib„  B),  du  type  lecidein,  sont  petits  (de  0,5  h  1  mm) 
i  'aidants.  Leur  disque  est  circulaire,  d’abord  concave,  puis  plan 
1  iiienl  convexe.  II  est  limite  par  une  marge  propre,  de  meme 
1  Ml('e  que  le  disque,  noire,  enliere  et  persistante. 
dues  contiennent  chacun  huit  ascospores  ovoides,  brunes,  tantot 
daires,  tantot  biloculaires  (=  bicelfulaires)  et  a  locules  (=  cel- 
•les,  (pi.  IV,  B). 

les  soredies  et  les  ascocarpes,  le  llialle  produit  des  pycnides 
d'outre,  a  goulot  saillant  et  etroit,  et  de  type  endobasidie. 


son!  l 
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!-n  ce  qui  concerne  la  position  spsle'malique  du  genre  Buellia 
d  i  ons  les  donnees  suivantes  : 

hmili a  sont  actuellement  classes  par  les  I.ichenologues  parmi 
de  I’ordre  des  Ucanorales,  tel  que  font  defini  B.  Fink 
i  nis  J.  A.  Nannfeldt  (1932),  ou  plus  precisement  de  1’ordre 


d,s,  .  1  ,  nannfeldt  ou  plus  precisement  de  I’ordre 

"lll(lcO‘es,  separe  des  Lecanorales  sir.  s.  par  H.  des  Abbayes  (1951). 


Dans  ces  ordres,  ils  forment  avec  les  Rinodina  la  famille  des  Buelliacees, 
composee  d'especes  a  thalle  crustace  et  a  ascosporcs  Prunes,  general 
men L  biloculaires,  avec  cloison  transversale  nettemenl  biconcave,  mince 
on  epaisse  cn  son  centre,  et  lorsqu'elle  est  epaisse,  percee  d  un  canal 
bien  distinct,  comme  elans  le  type  polariloculaire.  Dans  cette  iainiUe, 
les  Buellia  sont  lecideins,  les  Rinodina  sont  Iecanorins. 

D’autre  part,  les  Buellia  sont  proches  des  Discomycetes  non  liche- 
nisants  du  g.  Karscliia,  de  la  famille  des  Patellariacees.  11  semble  meme 
inie  certains  d’entre  eux  ne  soient  que  facultativement  lichemsanls: 
ci u and  ils  ne  le  sont  pas.  ce  sont  des  Karschia,  et  la  distinction  des  deux 
iienres  est.  en  fait,  tres  confuse.  Cela  conduit  soit  a  placer  les  Karschia 
(et  lcurs  allies)  parrni  les  Buelliacees,  soit  a  reunir  celles-ci  aux  Patella- 


Le  g  Buellia  est  subdivise  en  de  nombreux  sous-genres.  La  presence 
d’un  thalle  figure  permet  de  classcr  le  Buellia  canescens  dans  le  s.-g  Calu- 
lecliin  (Fw.)  Th.  Fr.  Celui-ci  est  parfois  considere  comme  un  genre  distinct., 
intermediate  entre  les  Buellia  et  les  Pyxine,  a  thalle  foliace. 

Les  Buelliacees  sont  souvent  rapprochees  des  Physciacees  qui  ont 
des  spores  du  meme  type,  mais  dont  le  thalle  est  foliace  ou  frulimleux. 
I  \  Xannfeldt  (1932),  par  exemple,  considere  la  serie  Buell.acees- 
Physciacees  comme  ties  naturelle.  En  outre,  A.  Zahlbruckneu  (190/) 
rapproche  ces  deux  families  de  celles  des  Caloplacacees  et  des  llielo- 
schistacees  parce  que  cerlaines  de  leurs  especes  ont,  comme  celles-ci, 
des  ascospores  polariloculaires. 

Ces  qualre  families  ont,  de  plus,  la  particularite  de  reunir  des  genres 
lecideins  et  des  genres  Iecanorins.  Comme  elles  paraissent  cependant 
bien  homogenes,  "elles  sont  souvent  citees  cn  exemple  par  les  auteurs 
(|ui  pensent  que  la  distinction  entre  apothecies  lecanonnes  et  lecidemcs 
n’est  pas  aussi  fondamentale  qu’on  le  dit. 

En  outre,  ces  qualre  families  ont  Loutes  des  pycnides  du  type  entlo- 

'’tpius  recemment,  E.  Muller  el  J.  A.  von  Anx  (1962)  tangent  les 
Buellia  parrni  les  Putellariacees ,  conformement  a  ce  qui  a  etc  cu'isage 
plus  haul,  et,  en  outre,  placent  celles-ci  parrni  les  Pyrenomyretes  Intu- 
niques  el  ascoloculaires  de  l’ordre  des  Dolhiorales,  c’est-a-dire  a  ascocurpes 
de  nature  stromatique,  dont  la  dehiscence  ne  se  fait  pas  par  uu  pen' 
defini.  Ils  se  basent  sur  le  fait  que  les  Patellariace.es,  comme  les  I'otluo- 
rales  typiques,  ont  des  asques  bituniques,  ce  qui  pour  eux  i m plique. 
in  si,  [ado.  qu'clles  sont  aussi  ascoloculaires,  avec  des  «  paraphj’smdcs 
au  lieu  de  paraphyses  vraies,  le  terme  de  paraphysoides  designeut  sans 
doute  pour  eux  en  realite  des  pseudo-paraphyses.  D’apres  cela.  I  .'mo* 
carpe  des  Buellia  serait  done  un  perithece  apothecioide,  et  non  pas  un 
apolhecie  veritable. 

Cette  conception  pent  surprendre,  mats  neanmoms  elle  l"'u:  . 
prise  cn  consideration,  parce  qu'elle  conduit  a  rapprochcr  les  . 
mycetes  de  la  famille  des  Patellariacees  (Buelliacees  comprises),  a 
Dothiora,  Champignons  dont  on  sait  qu’ils  rappellent  par  leur  1,1  ga 
tion  a  la  fois  des  Discomycetes  les  moins  evolues  et  des  Pyrciminvc 
ascoloculaires  tels  que  les  Doihidea.  Patellariacees  et  Buelliacees  poun 
ainsi  se  situer  pres  du  point  de  divergence  possible  des  Disco  -  ei 
Pvrenomycetes  (voir  M.  Chadefaud,  1965). 
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\  l’appui  de  leur  these.  E.  Muller  et  J.  A.  von  Arx  fournissent  des 
figures  montrant.  en  coupe,  l’organisation  de  l’ascocarpe  du  Buellia 
ihs'ifurmis  (Fr.)  Mudd.  et  du  Buellia  talcophila  (Ach.)  Kr.  D'apres  ces 
dessins,  cet  ascocarpe  serait  constitue,  comme  celui  des  Dolhiora,  par 
mi  siroma  creuse  d’une  locule  k  asques,  avec  des  « paraphysoi'des  »  entre 
n'li  ■  -i  i.  et  Failure  d’apothecie  tiendrait  simplement  a  ce  que  cette  locule 
n'a  pas  de  toil  :  il  est  remplace  par  un  epithecium,  forme  par  le  somme t 
des  i  i  iraphyso'fdes.  Mais  nous  allons  voir  que  les  choses  ne  sont  pas  aussi 
simples :  chez  le  Buellia  canescens,  il  y  a  un  toit  (a  la  verite  fugace) ; 
en  plus  de  paraphysoi'des  ( slrieto  sensu )  se  developpent  des  paraphyses 
vraies ;  l’hymenium  est  entoure  d’un  parathecium,  double  exterieure- 
menl  il'un  amphitheeium. 

(  -  particularites  suflisent  a  montrer  que  les  Buelliacees  sont  des 

. . yceles,  et  non  pas  des  PyrenomyceLes  a  ascocarpes  apothecioides. 

Oil'  iirs  asques  soient  bituniques  ne  saurait  aller  contre  cetle  assertion, 
ear  mi  sait  aujourd’hui  que  1’evolution  des  asques  (bi-  ou  unituniques) 
n'e-  ;ias  toujours  allec  de  pair  avec  celle  des  ascocarpes  (ascoloculaires 
nu  i  i  ohymeniaux),  de.  sorte  que  des  Ascomycetes  peuvent  etre  a  la 
fois  iiscohymeniaux  et  pourtant  bituniques. 

I  ,  iefinitive,  il  semble  que  les  Buelliacees  (et  les  Patellariacees)  doivent 
etre  n  in  tenues  parmi  les  Discomycetes,  dans  1’ordre  des  Lecanorales, 
Into  sensu. 


STRUCTURE  DU  THALLE  ET  DES  ASCOCARPES  ADULTES 
(=  APOTIIECIES)  DU  BUELLIA  CANESCENS. 


A  Le  lhalle  (pi.  II,  A)  de  ce  Lichen  est  epiphleode,  c'est-a-dire 
que.  uf  quelques  hyphes  de  l’hypothalle,  il  se  developpe  totalement 
sin  I  substratum,  sans  y  penetrer. 

Les  parties  jeunes  du  lhalle  sont  formees  de  quatre  couches  super- 
posies  qui  sont,  de  haut  en  bas  : 

")  le  cortex  (ex),  prosoplectenchymateux  et  compose  d’hyphes  dressees, 
a  cellules  courtes  et  a  membrane  mince  ; 

b)  L  n'uche  gonidiale  (eg),  formee  par  un  prosenchyme  lache,  constitue 
par  il.s  hyphes  a  cellules  courtes,  entre  lesquelles  sont  reparties 'des 
guni'lirs  du  type  Trebouxia  ; 

O  la  mcdulle  (m),  tres  epaisse.  Comme  la  couche  gonidiale,  elle  est 
pros1  hyinateuse,  mais  ses  hyphes  ont  une  paroi  epaisse  et  leurs  cel¬ 
lules  ni  longues  et  etroites ; 

'h  Yhgpothalle  ( hth ),  en  contact  avec  le  substratum.  Ses  hyphes  rap- 
pelldiu  (riles  de  la  medulle,  sauf  qu’elles  sont  plus  serrees,  et  parfois 
brunies. 


Les  parties  agees  sont  depourvues  de  cortex  el  la  zone  gonidiale  y 
est  traiisformee  en  une  masse  pulverulente  de  soredies.  Il  se  forme  ainsi 
ues  sin  a  lies  rongeantes  qui  peuvent  ensuile  se  reunir  entre  elles. 


^  t  ne  coupe  transversale  mediane  dans  un  ascocarpe  adulte 
1  ln-cie)  (pi.  V)  permet  d’ observer  les  parties  suivantes,  de  haut  en 
has  el 'll  l  interieur  vers  I’exterieur  : 

au  sommet,  1  'hymenium  (h)  qui  est  hyalin.  Ses  paraphyses,  minces 
et  seplivs  transversalement,  a  cellules  uninucleees,  sont  brievement 


Source :  MNHN,  Paris 
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ramifiees  au  sommet ;  elles  sont  enrobees  dans  une  gclee  hyminia.lt  ; 
leurs  cellules  terminales  (pi.  V,  D),  renflees  et  pigmentees,  coniposenl 
un  cpithecium  (k)  noir.  Entre  les  parapliyses  poussent  les  asques  (os), 
dont  certains  sont  encore  jeunes  tandis  que  d’autres  contiennent  deja 
des  spores  mitres  ; 

b)  au-dessous,  le  sous-hymenium  ( sh ).  11  est  brun  et  a  la  forme  d'une 
calotte,  plus  epaisse  au  centre  qu’a  la  peripherie  et  convexe  vers  le  haut. 
II  est  forme,  en  grande  partie,  par  la  base  pigmentee  des  parapliyses, 
dont  certaines  prennent  naissance  sur  la  face  interne  de  l’excipulura ; 

c)  a  la  peripheric,  Vex cipulum  (exc),  noir  et  en  forme  de  coupe.  Sa 
base,  qui  est  aussi  celle  de  l’ascocarpe,  est  formee  par  un  systeme  d’hyphes 
irregulierement  entrelacees  (pi  +  ppa).  Ses  flancs  (pi.  IV,  D)  sont  >  onsti- 
tues  par  un  parathecium  (pa)  formant  ce  que  R.  Dlghi  nomme  le  calyx 
et  compose  d’hyphes  allongees,  dirigees  vers  le  haut.  Ce  parathcdiiui 
est  double  exterieurement  par  un  amphithcciam  (am),  constitue  par  dps 
ramifications  radiales  de  ses  filaments. 

3.  —  DfiVELOPPEMENT  DES  ASCOCARPES 
DU  BUELLIA  CANE8CEWS. 

Le  developpement  des  ascocarpes  des  Buelliacees  a  ete  peu  etudie, 
II  n’existe  aucune  information  concernant  le  g.  Rinodina  et  nous  ne  dispo- 
sons  que  de  renseignements  fragmentaires  sur  le  g.  Buellia. 

0.  Galloe  (1932)  a  figure  quelques  jeunes  apothecies  du  Lluellia 
myriocarpa  DC,  encore  incluses  dans  le  thalle  et  cependant  deja  pourvues 
d’asques. 

R.  Dughi  (1954)  a  etudie  1’excipulum  des  Buellia,  en  don  nan  I  a  ce 
terme  le  sens  de  paroi  laterale  de  l’apothecie  que,  pour  notre  pai  i .  nous 
jugeons  trop  restricts.  Selon  lui,  cet  excipulum  est  eu-leciddin  el  forme 
d’une  zone  interne,  qu’il  appelle  le  calyx  et  qui  est  un  paratbeciuni,  et 
d’une  zone  externe  non  thalloide,  qui  est  un  amphithecium  lccidein. 

Selon  ce  meme  auteur  (1952),  les  ascocarpes  sont,  suivant  les  espcces. 
tantot  stipites,  tantot  sessiles.  Ce  dernier  cas  est  celui,  entre  aulas,  du 
Buellia  canescens. 

Nos  propres  observations  nous  ont  montre  que  le  developpeiiKiil  des 
ascocarpes  de  celui-ci  comporte  six  slades,  dont  le  premier  esl  celui  du 
carpacentre,  les  deux  suivants  ceux  de  Vebauchc  apotheciale,  el  les  trois 
derniers  ceux  du  passage  a  Petal  adulle. 

A  -  Stade  1  :  Les  filaments  asc-ogoniaux  et  le  plexus  primordial 
(=  carpocenlre  sensu  lato)  (pi.  I,  C  a  H). 

Le  premier  indice  du  developpement  d’une  apotheeie  est  l’apparition, 
un  peu  au-dessous  de  la  couche  gonidiale,  des  cellules  initials  da)  des 
filaments  ascogoniaux.  ou  aichicarpes  (pi.  I,  C). 

Ceux-ci  naissent  directement  sur  les  hyphes  medullaires.  Ce  sont  df 
petits  rameaux  tirebouchonnes  (in),  formes  par  quelques  cellules  cylm- 
driques  et  uninuclcees,  a  lumiere  plus  large  et  ^  cytoplasme  phis  dense 
et  plus  colorable  que  celles  des  hyphes  voisines. 

D’abord  isolcs  dans  la  medulle,  res  rameaux  s’cntourenl  ensuiU  chacuu 
d’un  nid  d’hyphes  steriles,  Vehement  anastomosees,  qui  forme  I  ehauc  e 
d’un  plexus  primordial  ( pr )  ou  carpocenlre  sensu  lato. 


Source :  MNHN,  Paris 
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Puis  ces  hyphes  se  multiplient  et  de  nouveaux  filaments  ascogoniaux 
so  forment,  les  uns  a  leurs  depens,  les  autres  sur  des  hyphes  medullaires. 
De  la  sorte,  le  carpocentre  et  l’ebauche  toute  entiere  s'epaississent  (pi.  I. 
D  et  E). 

Ensuite,  les  filaments  ascogoniaux  s’allongent  et  se  differencient : 
on  distingue  dans  chacun  d’eux  une  partie  proximale  spiralee,  qui  est 
un  nscogone  (a),  et  une  partie  distale  dressee  et  mince,  qui  est  un  trichogyne 
(//). 

I.ascogone  est  forme  de  cellules  regulieres,  larges  et  cylindriques. 
Leur  cytoplasme  est  dense  :  chacune  contient  un  noyau  pourvu  d'un 
petit  nucleole  et  elles  sont  reunies  entre  elles,  a  travers  les  cloisons  separa- 
trici’S.  par  un  plasmodesme  central. 

I.t-s  divers  ascogones  s’entremelent.  et  forment,  dans  le  carpocentre, 
un  peloton  two  gonial  complexe  et  sen-6.  Dans  et  autour  de  ce  peloton, 
les  hyphes  steriles  sont  peu  nombreuses. 

I tu  plexus  primordial  ainsi  constitue  s’echappent  les  Irichogynes.  Tls 
sont  formes  de  cellules  elles  aussi  tres  colorables  et  uninucleees,  mais 
Ires  allongees,  minces  et  contournees.  Ils  se  dirigent  plus  ou  moins  verti- 
calement  vers  le  cortex  qu’ils  percent  et  meme  depassent  de  quelques  p 
(pi.  1,  G). 

Apres  cela,  les  trichogynes  regressent.  Les  hyphes  carpocentrales 
steriles  se  multiplient,  ce  qui  a  pour  effet  d’eloigner  les  filaments  asco¬ 
goniaux  les  uns  des  autres  et  de  les  rendre  plus  visibles  (pi.  I,  F).  En  meme 
temps,  les  cellules  ascogoniales  se  renflent  en  leur  milieu  et  leurs  extre- 
mites  s'amincissent  (pi.  I,  H).  Par  suite,  elles  deviennent  fusiformes  et 
les  ti laments  ascogoniaux  prennent  un  aspect  perle.  Certaines  de  ces 
ceUules  sont  pourvues  d’un  noyau  volumineux. 

A  ee  moment,  les  cloisons  transversales  sont  tres  epaissies  et  les  cellules 
s'v  tenninent  par  une  extremite  tronquee.  Dans  chaque  cloison,  les  extre- 
niites  des  deux  cellules  qu’elle  separe  simulent  ainsi  une  synapse,  mais 
sans  doute  sans  en  avoir  la  valeur.  Nous  n’avons  pu  voir  si  elles  sont  ou 
non  encore  reunies  par  un  tres  mince  plasmodesme. 

A  ce  stade  du  developpement,  l’ebauche  de  1’ascocarpe  est  un  plexus 
primordial  reticule,  au  centre  duquel  sont  repartis  les  restes  de  plusieurs 
pelotons  ascogoniaux. 

Ainsi  constituee,  l’ebauche  a  la  forme  d'un  cone,  a  pointe  tournee  vers 
1m  surface  du  thalle  et  a  base  legerement  convexe.  Sa  plus  grande  largeur 
tlcpnsse  rarement  une  soixantaine  de  p. 

B  Stades  II,  III  et  IV  :  L'6bauche  apotheeiale. 

o)  Slade  II  :  la  paroi  pericentrale  et  les  debuls  de  I’appareil  sporophy- 
liguc  ( phase  pro-sporophytique  ?)  (pi.  II,  B). 

Aux  depens  de  la  partie  peripherique  du  plexus  primordial,  s’organise 
nne  nwdoppe.  pericentrale  formee  de  deux  pieces  qui  en  sont  le  toil  et 
le  ptanclier. 

Le  Iml  (/)  coiffe  le  carpocentre.  II  est  conique,  prosoplectenchymateux, 

,j|  |l1nile  de  cellules  peu  colorables,  a  paroi  epaisse.  Ses  hyphes  sont  coales- 
wnles  et  les  limites  de  chacune  ne  sont  plus  visibles.  Par  contre,  les 
cellules  qui  les  constituent  ont  conserve  leur  disposition  en  file. 

Le  plancher  (pi)  a  la  forme  d’une  coupe  contenant  le  carpocentre.  II 
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est  prosenchyniateux  et  forme  d'hyphes  a  paroi  mince.  D’abord  incolore, 
il  brunit  ensuite  ;  en  merne  temps,  sa  texture  devient  plus  serrec. 

Entre  le  toil  et  le  plancher,  la  partie  centrale  conserve  sa  structure 
reticulee  :  c'est  le  carporentrc  (c)  stricto  sensu.  ( =  reseau  carpocentral). 
Les  filaments  ascogoniaux  qu’il  contenait  au  stade  precedent  ne  sont  plus 
reconnaissables.  I  Is  ont  fait  place  a  des  amas  de  trois  a  cinq  grosses 
cellules  vesiculeuses,  tres  peu  colorables  et  uninucleees  (pSp),  parfois 
disposees  en  une  file  sinueuse.  La  repartition  de  ces  amas  dans  le  carpo- 
centre  et  leur  forme  sinueuse  semblenl  indiquer  qu’ils  se  forment  plulot 
par  transformation  directe  des  cellules  ascogoniales  que  par  un  bourgeon- 
nement  de  celles-ci.  Ce  point  demanderait  toutefois  verification. 

Ainsi  disposes,  et  s'ils  derivent  directement  des  ascogones,  ces  amas 
pourraient  representer  ce  que  M.  Chadefaud  (I960)  nomine  un  pro- 
sporophyte,  mais  ils  n’en  ont  pas  les  caracteres  babituels  car,  formes  de 
cellules  uninucleees,  ils  ne  sont  ni  vesiculeux  ni  micto-haploi'des.  Ils  sont 
toujours  en  petit  nombre  dans  c-haque  ebauche  (de  1  a  5  environ)  et  tou* 
jours,  semble-t-il,  en  nombre  moindre  que  les  filaments  ascogoniaux 
initiaux. 

b)  Stade  III:  le  reseau  paraphysogene,  Vappareil  paraphgsoidr,  lr. 
manchon  pericentral  et  les  paraphyses  epieenlrales  (—  paraphyses 
primaires )  (pi.  II,  C  et  pi.  Ill,  A). 

A  ce  stade  (pi.  II,  C),  on  retrouve  d’une  part,  au  sommet  de  1’ebauche, 
le  toit  (/)  de  l'enveloppe,  et  d’autre  part,  a  la  base,  son  plancher  (pi). 

Le  plancher  supporte  le  carpocentre  qui  s’est  transforme  en  un  reseau 
sous-hymenial  paraphysogcne  ( rsli )  contenant  les  elements  du  jeune  sporo- 
phy  te  (psp). 

Entre  le  reseau  paraphysogene  et  le  plancher,  d’une  part,  et  le  toit. 
d’autre  part,  s’observe  un  systeme  de  filaments  orientes  verticalement, 
qui  ne  sont  ni  des  paraphyses,  a  developpement  ascendant,  ni  des  pseudo- 
paraphyses,  a  developpement  descendant.  Au  centre,  ces  filaments  sont 
fixes  au  reseau  paraphysogene  par  leur  base  et  au  toit  par  leur  extremite 
superieure,  et  ils  sont  parfois  quelque  peu  anastomoses.  Ils  constituent 
ce  que  nous  avons  appele  un  appareil  (  reseau)  paraphyso'ide  (r).  A  la 
peripheric,  ils  sont  coalescents  et  relient.  directement  le  toit  au  plancher, 
de  sorte  que  leur  ensemble  constitue  un  mur  annulairc.  incorpore  a  I'rnm-- 
loppe.  C’est  ce  que  nous  avons  precedemment  appele  le  mur  parathedal, 
designation  qu’il  vaudrail  sans  doute  mieux  reniplacer  par  celle  de  num- 
chon  pericentral  (mp). 

L'appareil  paraphyso'ide  se  forme  aux  depens  de  la  partie  superieure 
du  carpocentre.  En  effet,  alors  qu’au  stade  precedent  on  observait  des 
elements  sporophytiques  jusqu'au  voisinage  du  toit,  on  ne  les  trouve  plus 
maintenant  qu’a  la  base  de  l’dbauche,  dans  le  reseau  paraphysogene. 
Mais  on  peut  se  demander  si  cet  appareil  resulte  d’un  simple  etiremenl 
des  hyphes  carpoccntrales,  ou  si  ces  hyphes  s’accroissent  par  une  merese, 
mettant  en  jeu  des  mitoses  et  des  bipartitions  cellulaires.  Cette  seconde 
hypothese  semble  la  plus  probable,  car  les  cellules  des  hyphes  paraph)’* 
so'ides  demeurent  relativement  courtes,  avec  un  contenu  bien  distinct. 

Le  mode  de  formation  du  manchon  pericentral  n’a  pu  etre  precise.  II  est 
probable  qu’il  se  developpe  aux  depens  de  la  zone  limiLe  entre  les  bords 
du  toit  et  ceux  du  plancher,  et  sans  doute  a  partir  de  cellules  appartenant 
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;i  celui-ci,  car,  a  ce  sladc.  les  cellules  du  toil  semblent  deja  moribondes. 

I  usiiitc  (pi.  1 1 1,  A),  la  face  superieure  du  reseau  paraphysogene  engendre 
les  paraphyses  primaires  carpocentrales  (q')  que  M.  Chadei-aud  (1965) 
n'Himie  paraphyses  epicenlrales.  Elies  naissent  a  l’interieur  de  l’ebauche 
*(■*■  close,  entre  les  filaments  paraphysoi'des.  Formees  d'abord  de  quel- 
(|iics  cellules  seulement,  el  les  se  distinguent  de  ces  derniers  par  leur  cyto- 
I  >  I  a  s "  u>  Ires  eosinophile,  leur  forme  cylindrique  et  surtout  leur  exLremite 
libre  el  obtuse.  Cette  extremite  n'est  pas  encore,  ramifiee. 

I. apparition  des  paraphyses  aux  depens  du  reseau  paraphysogene 
jus! i lie  le  nom  que  nous  avons  donne  a  celui-ci  et  elle  en  fait  un  sous- 
hymenium.  Plus  exactemenL,  il  s’agil  de  la  strate  infcrieure  de  la  partie 
eenli:  le  du  sous-hymenium  (sh').  A  cette  strate  s’ajoute  ensuite  une  strate 
supi.'i  leure,  formee  par  les  bases  entremelees  des  paraphyses  (sh")  (voir 
pi.  IV.  A). 

I '  mire  part,  comme  Pappareil  paraphysoi'de  occupe  la  place  du  futur 
by'1 II"  'boo.  on  peut  le  rapprocher  du  systeme  de  filaments  paraphysoi'des, 
ipii  i einplace  les  paraphyses  on  les  pseudo-paraphyses  chez  certains 
I )is(  omycetes  et  chez  quelques  Lichens,  tels  que  les  Opegrapha  (voir  plus 
loin.  p.  554). 

Duns  le  reseau  paraphysogene,  les  amas  sporophytiques  donnent 
iiaisMince  a  des  filaments  ascogenes  (ha'),  formes  de  cellules  cylindriques 
nd.it  i\ ,-ment  longues.  Celles-ci  nous  ont  semble  uninucleees  et  depourvues 
d  uh''1.”,  laterales  ce  qui  semblerait.  indiquer  qu’on  a  all'aire  a  la  partie 
l>rinnihr,  non  dangeardienne  et  haploi'de  d'un  appareil  asco-sporophy- 
■iquc  prrittogame.  Ces  observations  cytologiques  demanderaient  loute- 
fois  ii  .'Ire  verifiees. 

\  nc  moment,  l’ebauche  atteint  environ  120  p.  de  diametre.  Elle  a 
ronsi  i  \  t-  la  forme  d’un  c6ne  a  base  convexe  et  a  poinle  tournee  vers  la 
sin  In.  du  thalle.  Elle  est  close  et  sans  cavite. 

I  siade  IV  :  le  pro-paralhccium,  les  paraphyses  pro-paratheciales, 
la  eaoite  apotheciale,  les  hyphes  ascogenes  dangeardiennes  (—  phase 
d-sporophylique)  (pi.  Ill,  B). 

A  .  stade.  latcralement,  le  manchon  pericentral  fait  place  au  pro- 
parathn-ium  ( ppa ).  Situe  entre  le  toit  et  le  plancher,  celui-ci  est  forme, 
'"""i"  ce  dernier,  d’hyphes  brunes,  etroitement  entremelees. 

II  -i  garni  interieurement  de  paraphyses  pro-paralheciales  (q").  Sem- 
bbil'h s  mix  paraphyses  primaires  carpocentrales,  elles  sont  fibres  au 
Mir""" u.  dirigees  obliquement  vers  le  toit  et  d’inegale  longueur,  celles 
qin  "Hi  i'le  engendrees  par  la  base  du  pro-para thecium  etant  plus  longues 
I1'1  ci  lies  cpii  les  surmontent.  Comme  celles-ci  sont  destinees  a  s’allonger 
1  011  pcut  penser  qu’elles  sont  encore  jeunes,  et  par  consequent 

us  iln  "icres  formees.  Par  suite,  il  semble  que  le  developpcment  des  para- 
l.vses  pro-paratheciales  se  fasse  en  ordre  basifuge,  et  done  que  le  pro- 
pniiiil" , mm  s’accroisse  par  son  sommet. 

,;:I  1 1:111  le  di'Stale  de  ces  paraphyses  parlicipe  a  l’edification  de  Vhyme- 
rurs  parties  proximales  s’enchevetrent  et  s’ajoutent  lateralement 
|  ^us-hymenium,  dont  elles  constituent  la  partie  pro-paratheciale, 
Dar'n  ,inl  'a.  P^rtie  ccntrale.  Itpais  a  la  base,  le  sous-hymenium  pro- 
Ilir  _  i'1  l:,l  ain-si  forme  s’amincit  progressivement  vers  le  haut,  e’est-a- 
e  Vt‘rs  le  bord  du  pro-parathecium. 
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En  ce  qui  concerne  l’origine  du  pro-parathecium,  on  pent  formuler 
trois  hypotheses  :  ou  bien  il  est.  forme  par  le  bord  du  toit.  qui  s’allonge 
vers  le  bas,  ou  bien  il  derive  du  manchon  pericentral  qui  s’accroit  vers 
le  haut,  ou  enfin  c’est  le  bord  du  plancher  qui  le  constitue,  en  se  develop- 
pant  lui  aussi  vers  le  haut. 

La  premiere  de  ces  hypotheses  parait  la  moins  plausible.  En  eiTet,  le 
toit  est  dejit  moribond  et  il  semble  done  peu  vraisemblable  qu’il  puisse 
participer  activement  a  1’edification  d'une  formation  nouvelle.  D’autre 
part,  il  est  tres  different  du  pro-parathecium  et  la  limite  entre  les  deux 
formations  est  bien  nette.  En  outre,  on  a  vu  plus  haut  que  le  pro-para¬ 
thecium  semble  se  developper  vers  le.  haut.  Par  contre,  la  seule  etude 
flu  Ruellia  canescens  ne  permet  pas  de  choisir  entre  les  deux  autres  possi- 
bilites.  Pour  le  moment,  nous  nous  bornerons  a  faire  remarquer  que  le 
manchon  pericentral  represente,  en  fait,  le  debut  du  pro-paratheriuni. 
S'  il  engendre  celui-ci,  puisque  c’est  vers  le  haut,  il  en  occupe  la  base. 
11  en  forme  au  contraire  le  sommet  si  e’est  le  plancher  qui  lui  donne  nnis- 
sance.  Malheureusement,  conune  plancher,  manchon  et  pro-parathecium 
ont  meme  structure,  il  ne  nous  a  pas  ete  possible  de  savoir  au  juste  ce 
qu'il  en  est. 

La  mise  en  place,  du  pro-parathecium  et  son  allongement  ont  pour 
effet  d’eloigner  le  toit  du  reseau  paraphysogene  et  d’etirer  l’appareil 
paraphvsolde.  Celui-ci  forme  un  pilier  central  (pi),  qui  occupe  l'axe  de 
l'ascocarpe.  Dans  sa  base  et  autour,  les  paraphyses  epicentrales  s’allongent 
et  se  multiplient.  Plus  bas,  la  limite  entre  les  deux  strates  sous-lmne- 
niales,  deja  decrites.  s’efface  ;  la  strate  inferieure,  derivee  du  reseau  para¬ 
physogene,  devient  de  moins  en  moins  reconnaissable. 

Au  fur  et  a  mesure  que  le  pro-parathecium  s’accroit,  sa  convexite 
vers  l'exterieur  augmente,  la  jeune  ebauche  prend  la  forme  d’un  ellip- 
soide  aplati  et  son  diametre  augmente.  Par  suite,  une  cavite  annulaire  (i>) 
se  forme  autour  du  pilier  central,  entre  ce  pilier  et  le  sommet  des  para¬ 
physes  pro-paratheciales. 

Plus  tard  enfin,  le  pilier  central  forme  par  le  reseau  paraphysoide  se 
rompt  au  sommet  et  la  cavite  apotheciale  devient  discoide  (pi.  IV.  A). 

Les  elements  que  nous  avons  qualifies  de  pro-sporophytiques  ne  sont 
plus  reconnaissables  :  on  est  maintenant  a  la  phase,  de  1’ asco-spo/ n/ihyte. 
Les  hyphes  asco-sporophytiques,  ou  hyphes  ascogenes,  se  multiplient 
dans  le  sous-hymenium.  Au  moins  celles  qui  sont  a  la  base  des  paraphyses 
nous  ont  paru  dicaryotiques,  et  nous  avons  observe  dans  cette  m&ne 
region  des  anses  laterales  sur  leurs  flancs.  Il  s’agit.  done  d’hyphes  asco- 
sporophytiques  dangeardiennes  (ha").  On  peut  penser  qu’elles  ont  ete 
engendrees  sur  les  hyphes  asco-sporophytiques  primaires,  a  cellules 
uninucleees  du  stade  precedent,  a  la  suite  d’une  perittogamie  semblabte 
a  celle  qu’ont  decrite  F.  et  Mme  F.  Moreau  chez  les  Collema  et  d  autres 
Lichens,  et  qu’elles  forment  done  la  partie  secondaire  d’un  asco-sporo- 
phyte  peritlogame,  mais  le  phenomene  de  la  perittogamie  lui-mcme  na 
pu  etre  observe.  . 

A  la  fin  de  ce  stade,  l’apothecie  est  close,  creuse  et  ellipsoide  :  file  e- 
totalement  incluse  dans  le  thalle  et  mesure  environ  180  ji  de  diametre 
et  120  p.  de  hauteur.  Sa  cavite  est  tapissee  par  un  jeune  hymenium, 
forme  uniquement  de  paraphyses  et  encore  depourvu  d’asques. 
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1  -  Stages  V  et  VI:  L'apparcil  parathfaial  ot  Ip  passage  j\  J'piat 
adulte. 

n  Stade  V  :  1' out>er lure  de  I'ascocarpc  ;  lex  asques  ;  le  parathecium, 
I'amphithecium  et  les  paraphyses  paratheciales  (pi.  IV,  A). 

I  n-  la  suite,  d’une  part  les  asques  (as)  se  developpent  dans  l’hymenium 
el  i  autre  part  le  toit  se  dechire  et  disparait,  ce  qui  ouvre  l’ascocarpe 
(Vlui-ei  toutefois  reste  encore  totalement  Indus  dans  le  thalle. 

I  ,•  hord  du  pro-parathecium  reste  d’abord  nu,  puis  il  se  garnit  d’une 
oinmnne  d’hyphes  divergentes  dont  certaines  se  dirigent  vers  1’interieur 
<!•  1  ascocarpe  et  d’autres  vers  l'exlcrieur  :  c’est  la  rnuronne  iniliale  du 
l„ihdliecium  ( ipa )  par  laquelle  debute  la  formation  du  parathecium  et 
ill’  srs  annexes. 

i  ortex  thallin  qui  recouvre  l’ascocarpe  se  dechire.  a  son  tour  et,  de 
la  '  le  disque  hymenial  est  mis  a  nu.  En  meme  temps,  le  sommet’des 
p: ; .  .  ■! ivses  brunit  et  il  commence  4  se  ramifier. 

I  ms.  le  parathecium  (=  calyx,  selon  R.  Dughi)  s’accroit.  Sur  les  coupes 
Iran  oversales  (pi.  IV,  D),  il  parait  constitue  par  un  systeme  d’hyphes 
Ian.  '  n tielles,  allongees  vers  le  haut.  Il  engendre  de  nombreuses  ramifi- 
•  ai  us  radiales,  dirigees  les  unes  vers  l’exterieur,  les  autres  vers  l’interieur. 

1.1  s  i unifications  forment,  sur  le  bord  du  parathecium,  une  couronne  (cpa) 
d'hvphes  divergentes,  semblable.  S  celle  qui  constituait  l’ebauche  du 
par;  i  cium  lui-meme.  Les  hyphes  de  cette  couronne,  courtes  et  brunes, 
rappi'Ilent  les  poils  d’une  brosse. 

I  '  ramifications  engendrees  par  la  face  externe  du  parathecium  sont 
(k's  luiphes  amphitheciales  (am),  a  paroi  brune,  dont  la  longueur  diminue 
pr<n  i  rssivement  quand  on  va  de  la  base  du  parathecium  au  sommel. 

1.1  ruble  de  ces  hyphes  constitue,  autour  du  parathecium,  un  amphi- 
ihcnnn:  Inidcin  (=  parathecium,  aucl.  pro  parte). 

I  "  ramifications  engendrees  par  la  face  interne  du  parathecium  sont 
'!' s  /.'•  r  aphyses  paratheciales  (7"').  qui  participent  k  la  croissance  de  I’hyme- 
nu"n  l()nt  elles  composent  la  partie  peripherique.  Les  plus  prochesdu 
"  nit  iormees  les  premieres,  sont  les  plus  longues.  Par  leurs  bases  contour- 
noes  '  1  enchevetrees,  elles  participent  a  la  croissance  en  diametre  du 
sou.s-iivinenium  (pi.  V).  Les  plus  proches  de  la  marge,  plus  courtes.  sont 
:i"  r  1"1 1  aire  depourvues  de  bases  differenciees,  de  sorte  que  le  sous-hyme- 
niim  ne  s  etend  pas  au-dessous  d’elles.  Toutes  sont  brunes  au  sommet, 
!‘l  11  ’  passage  progressif  de  celles  de  la  marge  aux  hyphes  internes 
brunts  de  la  couronne  sommitale  du  parathecium. 

I.rs  hyphes  ascogenes  s’aliongent  vers  la  marge,  sur  le  parathecium, 
an  lur  el.  a  mesure  de  la  croissance  de  ce  dernier. 

1  i  1  ngueur  decroissante  dcs  paraphyses  paratheciales  et  des  hyphes 
amplni  heciales,  quand  on  se  deplace  de  haut  en  has  le  long  du  parathe- 
"ll1"'  ■  nd)le  indiquer  que  ces  ramifications  se  forment  en  ordre  basifuge 
I' ‘  1 1 1  e  le  parathecium  s'accroit,  au  moins  en  partie,  par  son  sommet. 

I  p1  iimoii  des  hyphes  ascogenes  vers  la  marge  du  parathecium  conduit 
a  la  inilme  conclusion. 

M  Slade  VI  :  I'ascoc.arpe  mdr  (pi.  V). 

A"x  a p proches  de  la  maturite,  1’ascocarpe  a  d’abord  la  forme  d’une 

“‘I1''  '"  use,  tapissee  interieurement  par  l’hymenium  (pi.  V.  A).  Ensuite. 
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1’ orifice  de  cette  coupe  s’elargit,  le  disque  hymenial  devient  plan  (B), 
puis  convex®  (C).  Au  fur  et  a  mesure  que  s’ouvre  l’ascocarpe,  il  auginente 
de  diametre.  Cela  est  dii  non  seulement  a  1’ Statement  du  parathecium, 
niais  encore  a  la  formation  d’elements  nouveaux. 

Ainsi,  l’hymenium  s’accroit  par  multiplication  des  paraphyses  el  des 
asques.  Les  nouvelles  paraphyses  peuvent  apparaitre,  soit  sur  le  bon! 
de  l'ascocarpe,  ou  elles  participent.  a  la  croissance  marginale  de  celui-ci, 
soil  en  position  intercalate,  entre  les  paraphyses  pre-existantes.  Dans 
ce  dernier  cas,  elles  participent  a  la  croissance  intercalate  (=  croissance 
diffuse)  de  l'hymenium. 

Les  paraphyses  intercalaires  sont  engendrees  par  le  sous-hymenium, 
sous  la  forme  de  ramifications  de  la  base  des  paraphyses  deja  existantes, 
Les  paraphyses  maryinales  sont  de  nouvelles  paraphyses  .panther tales 
engendrees  par  le  parathecium  lorsqu’il  s’accroit  par  son  sommel. 

Le  plancher  de  l’enveloppe,  le  pro-parathecium,  le  parathecium  et 
l’amphithecium  constituent  Vex ciputum  (err),  au  sens  oil  nous  compre- 
nons  ce  terme.  Sa  croissance  est  moins  rapide  que  celle  de  rhymenium. 
Kile  sernble  due  surtout  a  l'allongement  du  parathecium,  I’accroissement 
intercalate  du  pro-parathecium  et  du  plancher  paraissant  pen  important. 
II  sernble  que  la  croissance  marginale  ne  soit  pas  continue,  mais  se  fosse 
par  poussees  successive^  En  efTet,  quel  que  soit  le  diametre  de  l’ascocarpe, 
on  peut  observer  deux  aspects  bien  distincts  de  l’hymenium  :  quand  la 
croissance  marginale  est  active,  la  laille  des  paraphyses  decroit  progres- 
sivement  vers  la  marge,  en  meme  temps  que  s’allongent  entre  elles  de 
jeunes  hyphes  ascogenes  ;  quand  au  contrate  cette  croissance  est  moinen- 
tanement  interrompue,  toutes  les  paraphyses  sont  d’egale  longueur, 
le  passage  entre  l’excipulum  et  l’hymenium  est  brusque  et  on  trouve 
des  asques  milrs  jusqu’au  bord  de  l'hymenium. 

En  meme  temps  que  l'ascocarpe  augmente  de  diametre,  les  bases  des 
paraphyses  s’allongent.  De  la  sorte.  le  sous-hymenium  s’epaissit  et  prend 
la  forme  d'un  coussinet  biconvexe.  En  outre,  il  brunit  a  partir  de  sa  base. 

Dans  la  parlie  inferieure  du  sous-hymenium,  les  hyphes  asaiymes, 
formant  l’appareil  asco-sporophytique,  sont  peu  reconnaissables.  Dans 
sa  partie  superieure,  au  contraire,  leur  structure  est  plus  visible  et  on 
recommit  nettement  qu'elles  sont  dangeardiennes.  La  partie  distale 
de  leurs  rameaux  (pi.  IV,  E)  est  formee  d’elements  courts  et  et  roits. 
binuclees  (dn)  et  pourvus  d’anses  laterales  («/).  Plus  bas  ( ib I')  leurs 
cellules  sont  plus  grosses  et  tres  vacuolisees;  leurs  anses  laterales  (a/), 
bien  reconnaissables,  indiquent  que,  la  encore,  les  hyphes  ascogenes  sont 
formees  de  dangeardies  a  anse,  nees  les  unes  des  autres  selon  le  mode 
bien  connu  ;  mais,  cependant,  leurs  cellules  nous  ont  sernble  uninucleees, 
ce  qui  nous  parait  assez  inattendu  et  difficile  a  expliquer. 

Conformement  a  la  regie,  les  dangeardies  terminales  des  hyphes  asco- 
genes  comportent  une  cellule  proascale,  qui  donne  naissance  a  un  usque. 
Leur  anse,  ou  leur  cellule  basale,  peut  engendrer  une  dangeardie  ascogene- 
fiUe,  et  il  en  resulte  la  formation  de  cymes  d’asques. 

Ainsi  edifid,  l'ascocarpe  miir  est  lenticule  et  sessile  (pi.  V.  C).  H  idtein 
0,7  a  1  mm  de  diametre  et  0,2  mm  de  hauteur.  11  est  forme,  comnie  nous 
l’avons  vu  plus  haut,  par  l’excipulum,  le  sous-hymenium  et  riiyinemuni. 
celui-ci  garni  d'asques  et  reconvert  par  un  epithecium.  Mais  l’etmle  r 
leur  developpement  nous  a  montre  que  chaCune  de  ces  formations  e 
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cum plexe  et  constitute  par  l’emboitement  d'elements  d'origine  di (Te¬ 
rm  l  e.  De  la  sorte : 

i  l.'hymeniiun  ( h ),  hyalin,  est  forme  a  la  fois  par  les  asques  (as)  et 
I""  I' ensemble  des  paraphyses  primaires,  epicentrales  (-  carpocenlrales) 
i  cl  pro-para  theciales  (</"),  et  des  paraphyses  paratheciales  (q-). 

-•  I  -  'pithe.cium  (k)  est  constitue  par  les  sommets  ramifies  el  brunis 
■Irs  paraphyses.  Ces  sommets  (pi.  V,  D)  se  terminent  chacun  par  une 
,  rli  ;|c  re n flee,  piriforme,  a  paroi  epaissie  et  brunie,  et  ils  engendrenl 
hiK  .’.-'li-menL  des  rameaux  courts,  reduits  a  une  cellule  du  meme  type. 
i  i  I  ensemble  des  cellules  rcnllees  piriformes  ainsi  produites  qui  consli- 
lin  I  cpithecium. 

I.i'  sous-lu/menium  (sh),  sombre,  est  constitue par  :  —  a)  les  bases 
i nelees  des  Lrois  sortes  de  paraphyses  (sh"),  -  p)  le  reseau  paraphy- 
qui  en  occupe  la  partie  profonde,  mais  n’est  plus  reconnais- 
sal  1  T)  les  hyphes  ascogenes.  Celles-ci,  pourvues  d’anses  latcrales, 
sen  Inngeardiennes,  e’est-a-dire  qu'elles  sont  formees  de  dangeardies 
;i  iices  les  unes  des  autres,  et  qu'elles  devraient  done  etre  dicaryo- 

I  i'l '  •  re  <Iue  nos  observations  n’ont  toulefois  pas  confirme.  I.es  bases 

mli  nelees  des  paraphyses  equivalent  a  ce  que  M.  Chaiikfaud  (1965) 
ii"i'  me  un  deuterocentre. 

!  '  •  '.r cipulum  (exc),  plus  sombre  encore,  est  forme  :  —  «)  a  la  base, 
r,;"  plancher  (pi)  de  l'enveloppe  pericentrale  :  -  p)  autour  de  celui-ci 
lial  pro-para thecium  (ppa),  puis  le  parathecium  (pa),  que  double 
c\i  urement  1  amphithecium  (am).  Ces  demitres  formations  se  distin- 
gm  '  In  plancher  el  du  pro-parathecium,  dont  la  texture  est  irreguliere, 
I'i"  i  'l  ien  tat  ion  au  contraire  reguliere  de  leurs  hyphes.  L’excipulum  a 
C  1,11  me  d  une  ecuelle  a  large  fond.  Sa  partie  peripherique  redresscc 
csl  In  n large  de  l’ascocarpe  tandisciue  sa  partie  centrale  aplatic  en  constitue 
:|  l,;' .Situee  comine  le  sous-hymenium  en  position  hypotheciale,  la 
i1"-"  '.cipulaire  a  generalement  ete  confondue  avec  ce  dernier.  11  s'agit 
pom  t  nxl  de  formations  differentes,  qui  doivent  etre  nettement  dis- 
tinguees, 

1  i.es  asques  (pi.  IV,  C),  dont  le  mode  de  formation  a  ete  deceit  plus 
"  M|r  P-  44°)'  on l  une  paroi  formee  de  deux  couches  :  a  l'exterieur 
amyloide  on  revetu  d’un  film  amyloide,  mince  sur  les 
•  ll|,ls  epais  au  sommet.  oil  il  est  coifTe  d’une  calotte  apicale  ( ca ) 
'‘l  geiifiee  ;  a  l’interieur,  Vendoascus  (en),  faiblement  amyloide. 

,  ,l""l,lure  interne  de  1’endoasc.us,  absente  sur  les  flancs  de  l’asque, 
|oniil  11  sommet  un  dome  apical  (d)  totalement  clos,  epaissi  et  trans- 
"  on  bouchon  apical  amyloide.  L’axe  du  dome  est  occupe  dans 
"'"'lie  infericure,  ou  devrait  se  trouver  la  chambre  oculaire,  par  un 
for/ -S  cyIindr°-coniMUe  qu’entoure  une  cloche  (no)  au  contraire 

II  1111  11  amyloide  et  que  nous  retrouverons  chez  le  Lecidea  claeochroma. 

I"  m  s  ngir  dun  eoussinet  apical,  enferme  dans  la  chambre  oculaire 

u''  'olle-ci  n'est  pas  perforce  au  sommet.  Mais  il  est  probable 
Ion  i  en  rt’ad^  de  nature  tout  a  fait  difTerente  :  le  d6me  apical  serait 
mojm'  "  lrois  '-Inches  emboitees  l’une  dans  1’autre,  I’externe  et  l’interne 
line"'  ""'loi<les  que  la  cloche  moyenne  ;  la  cloche  interne,  a  cavite 
""  oolle.  constituerait  la  formation  axiale  du  dome,  ici  en  question, 

(  |  "Ul"  par  la  cloche  moyenne.  Cette  derniere  pent  etre  assimilee  a 
"oi.  .IM  peri-oculaire  differencie  dans  l’epaisseur  du  dome. 


Source :  MNHN,  Paris 
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Ainsi  organises,  les  asques  du  Buellia  canescens  sont  du  type  post- 
archaeasce,  niais  ils  appartiennent  a  une  variante  de  ce  type  distincte 
do  cedes  qu’on  observe  dans  les  g.  Parmelia,  Cladonia ,  Graphis  el  Pelti- 
gera  (voir  M.  Ciiadefaud,  M.A.  Letrouit-Galinou,  M.  C.  Favrk,  1003). 

Chaque  asque  contient  huit  ascospores  d'abord  unicellulaires  et  uninu- 
cleees  (pi.  IV.  C),  ensuile  cloisonnees  Iransversalemenl  en  deux  cellules 
uninucleees  (ib.,  B).  L’exospore  est  brune,  epaisse  sur  les  llancs  et  au 
contraire  amincie  ou  absente  sur  les  poles  de  la  spore.  L  endospore  est 
formee  par  les  loculas  des  deux  cellules  que  separe,  dans  la  cloison,  une 
lame  interloculaire.  Elle  s’elrangle  au  niveau  de  cetle  cloison  pour  faire 
place  a  la  marge  de  cette  lame  epaissie  en  un  anneau  interloculaire  sou- 
vent  developin'.  La  cloison  elle-meme  est  percee  d  un  pore  central,  parfois 
ouvert,  d'autres  fois  ferine  par  la  lame  interloculaire.  Autour  de  ce  pore, 
elle  est  tan  tot  mince,  tantdt  tellement  epaissie  que  la  structure  de  la 
spore  tend  vers  le  type  polariloculaire. 

i.  -  REMARQUES  ET  CONCLUSIONS 
A  L 'ETUDE  DU  BUELLIA  CANESCENS 

Les  observations  preccdentes  nous  permeltent  de  formuler  un  certain 
nombre  de  remarques  concemant :  a)  le  developpement  et  la  structure 
de  l’ascocarpe  :  b)  l’appareil  sporophytique  ;  r)  la  comparison  avec 
ce  qui  se  passe  chez  les  Physciacees. 

A  -  Developpement  el  structure  de  l’aseocarpc. 

Le  developpement  de  l’ascocarpe  peut  etre  schematise  de  la  Fa$on 
suivante  (fig.  7,  A) : 

a)  La  premiere  ebauche  de  l’ascocarpe  est  un  plexus  primordial  ret  icule, 
qui  se  dilTerencie  dans  le  thalle  et  contient  plusieurs  filaments  nseogo- 
niaux  ou  archicarpes.  Comme  nous  le  verrons,  une  structure  ritieulee 
du  carpocentre  est  frequente  chez  les  Discolichens  ;  elle  se  retrouvr  cliez 
divers  Pyrenolichens  (Verrucariales)  et  certains  Discomycetes  non  liche- 
nisants.  L’apparition  des  archicarpes  precede  celle  du  primordium. 

b)  Ensuite,  la  partie  peripherique  du  carpocentre  se  transforme  en 
une  enueloppe  pericentrale  composee  de  trois  pieces  :  la  piece  somnutalc 
ou  toil,  la  piece  basale  ou  plancher,  et  une  piece  intercalaire  annulaire 
qui,  developpee  plus  tardivement,  est  le  manchon  pericentral  (  in'ir 
parathecial).  En  meme  temps,  le  centre  lui-meme  evolue  :  sa  partie 
superieure  donne  un  appareil  paruplujsoide,  limite  laleralement  par  t 
manchon  pericentral,  tandis  que  sa  base  devient  un  reseau  paraplvisotjenr. 
porte  par  le  plancher.  Les  filaments  parapliysoides  ne  sont  ni  des  |iarn- 
physes  vraies,  ni  des  pseudo-para physes.  Chez  le  Buellia  cancsuiis,  c 
toil  el  le  plancher  se  torment  les  premiers  ;  le  reseau  paraphysngene. 
l’appareil  paraphysoldc  et  le  manchon  pericentral  se  developpent  ensufl* 

L’euveloppe  etant  fermee  au  sommet  par  un  toit,  les  premiers  sLaae 
du  developpement  sont  angiocarpes. 

c)  Le  reseau  paraphysogene  engendre  des  paraphyses  vra‘l‘s ' 
paraphgses  epicentrales  (-  carpocenlrales).  Elies  se  developpenl  <' 
l'ebauche  qui,  a  ce  stade,  est  encore  close. 
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KnsuiLe,  le  manchon  pericentral  fait  place  4  un  pro-paralhecium,  dont 
il  ciistituait  la  premiere  ebauche,  et  qui  engendre  sur  sa  face  interne 
<l*'s  pnraphyses  pro-paratheciales  poussant  elles  aussi  dans  l'interieur  de 
IVIciuche.  Plancher.  manchon  et  pro-parathecium  ont  memo  structure 
cl  sunt  composes  d’hyphes  irregulierement  disposees. 

I  j  icseau  paraphysoi'de  se  rampant  au  sommet,  une  cavite  apolhe- 
ciale  se  forme  entre  le  toil  et  le  sommet  des  paraphyses. 

,/i  Plus  lard,  le  toil  se  rompt  el  disparait,  et  l’ascocarpe  s'ouvre.  On 
passe  alors  au  stade  gymnocarpe  du  developpemenl. 

I  bord  du  pro-parathecium  donne  naissance  au  parathecium  qui 
s  .  i  clie  sous  la  forme  d’une  couronne  d’hyphes,  disposees  comme  les 
I11"1'-  ll'“ne  brosse,  puis  est  forme  de  filaments  regulierement  disposes, 

■  In  -ses  vers  le  haul.  11  engendre  d’une  part,  des  paraphyses  paralheciaks, 
cl.  il  mitre  part,  des  hyphes  amphiiMciales.  L’ensemble  de  ces  dernieres 
con  i i me  un  amphithecium  Ucidein,  enveloppant  le  parathecium. 

I V  cela  il  decoule  que  : 

i  .  Le  developpemenl  de  l'ascocarpe  du  Buelliu  canescens  met  en  jeu 
i|M  c  sortes  d’elements  constitutifs :  carpocentraux,  pericentraux, 
pin  o  n  alheciaux  et  paratheciaux,  derives  les  uns  des  autres,  et  il  est 

. .  i’,us  complexe  qu’on  le  supposait.  En  efTet,  les  auteurs  classiques, 

mu-  que  recemment  encore  H.  Dughi  (1951),  pensaient  qu'une  fois 
l  b\ in-  ilium  mis  en  place  dans  la  jeune  ebauche,  les  formations  de  1’asco- 
carp  adulte  en  derivaient  par  simple  croissance.  Ces  vues  simples, 
exm  tes  pour  d'autres  especes,  comme  nous  le  verrons,  ne  s’appliquent 
pas  au  Buellia  canescens. 

Lomplexe,  le  developpement  du  Buellia  canescens  est  aussi  relati- 
uiiii  iil  complet,  car  il  met  en  jeu,  a  la  fois,  les  quatre  formations  qui, 
s'  Ion  nous,  sont  susceptibles  d’apparaitre  au  cours  de  la  difTerenciation 
it  s  a-.'  iicarpes  chez  les  Discolichens. 

I."  19(32  («:),  nous  nous  etions  largement  inspiree  de  nos  observations 
s’"' 1  ‘  '-ichen  pour  elaborer  un  premier  schema  fundamental  du  developpe- 
"icn1  des  ascocarpes  chez  les  Leca norales.  A  cette  epoque.  nous  cherchions 
sl"1"ul  a  reunir  en  un  seul  schema  les  quatre  sortes  d’elements  consti- 
lllllls  'llle  nous  venions  de  distinguer.  Aujourd'lmi,  nos  connaissances 
s.  sm  i  clargies,  Elies  nous  permettront,  comme  nous  le  verrons  plus 
01n  r  11  I’-  461  )•  fle  completer,  du  moins  en  partie,  certains  points  de 
M  qui,  du  meme  coup,  cessera  d’etre  strictement  caique  sur  le 
ins  it  s  Buellia,  pour  prendre  une  valeur  plus  generale. 

■  >-  ascocarpe  adulte  est  garni  d’un  hymenium  veritable,  forme  par 
'icsjinmphyses  vraies,  libres  a  1'extremite  et  poussant  de  bas  en  haut. 

'  "'  il  que  le  Buellia  canescens  est  bien  un  Discomycete  ascohymenial. 
■'is.  ,ni  c01irs  du  developpement,  se  dilferencie  un  apparcil  paraphy- 
11111  1  appelle,  par  sa  structure  et  sa  position,  le  systeme  paraphy- 
il"i"  111  :|IISSI  forme  de  filaments  qui  ne  sont  pas  des  pseudo-paraphyses, 
i  f  11,11  ,llll's  f'iaphidales  (Opegraphacees,  Arthoniacees)  et  de  quelques 
NMenarees  (I'yrenomycetes  non  lichenisants).  Nous  tirerons  les  conse- 
"ices  do  cette  constatation  dans  la  troisieme  et  la  quatrieme  nartic 
,lu  Pi'estnl  travail. 

!  J  j  Paraphyses  naissent  dans  une  cavite  d’abord  close  puis  ouverte. 

■  1  fvcloppement  des  ascocarpes  du  B.  canescens  est  done  d’abord  unpin- 


carpe.  cnsuile  gymnomrpe ,  c’est-a-dire  du  type  hemi-angiocarpe ,  que 
F..  .1.  H.  Corner  (1929)  qualifie  simplement  d’angiocarpe. 

F,u  outre  la  formation  du  paratheciuin  sur  lc  bord  du  pro-parathc- 
dum,  apres'  la  rupture  du  toil,  est  ideutique  a  cdle  ddcrite  par  ce  mfat 
auteur  chez  les  Discomycetes  non  lichenisanls. 

5.  L’ascocarpe  nnir  est  lenticule  et  sessile,  sans  stipe. 


B 


Appareil  sporophytiqiH 


ete 


complete.  Toutefois, 
’entrelacement 


L’etude  que.  nous  en  avons  faite  n’a  pas 
nous  avons  pu  constater  les  faits  suivants  : 

a)  Le  st, steme  ascogonial  est  un  complexe  forme  par  1’entrelacem 
de  filaments  ascogoniaux  ou  archicarpes,  nes  mdcpendamment  les  u..» 
des  autres  Ces  archicarpes  sont  pluricellulaires,  a  cellules  uninucleees 
et  pourvus  d'un  long  trichogyne,  ils  sont  done  du  type  «  Collenm  »  decr.1 
par  F.  et  Mme  F.  Moreau  (1928,  a). 

b)  1  .'appareil  sporophytique  proprement  dit  est  plus  complexe,  et 
nous  avons  cru  y  reconnarlre  trois  parlies  : 

1.  une  partie  peui  etre  pro-sporophytique,  _  formee  par  des,  amas  t1- 
grosses  cellules  vesiculeuses 
goniales 


uninucleees  qui  derivenL  des  cellule- ; 


2.  des  filaments  asco-sporophytiques  primaires,  apparemmenl  formes 
de  cellules  uninucleees,  et  sans  anses  laterales  ; 

IS .  des  filaments  asco-sporophyliques  secondaires,  qui  sont  des  fila¬ 
ments  ascogenes  dangeardiens,  a  anses  laterales. 

Cette  constitution  rappelle  celle  des  appareils  sporophytiques  pmlto- 
qames  deceits  par  F.  et  Mme  F.  Moreau  chez  de  nombreux  Lichens. 
Toutefois,  nous  n' avons  pu  observer  la  penttogamie,  el  daulic  pari, 
fail  inattendu  et  difficilement  explicable,  il  nous  a  scmble  que  lc 
ments  ascogenes,  bien  que  dangeardiens,  sont  formes  en  partie  de  e. 
uninucleees  et  non  pas  dicaryotiques.  De  nouvelles  recherches 
toutefois  necessaires  a  ce  sujet. 

c)  Les  asques  sont  une  variante  du  type  posl-archaeasce  evolue  ('W 
M.  Chadefaud,  M.  A.  Letrouit-Galinou,  M.  C.  Favre,  19b3). 
nous  ont  semble  depourvus  de  nasse  apicale. 

Ces  diverses  donnees  completent  celles  de  0.  Gale 
rapportees  plus  haut,  qui  etaient  insuffisantes,  mais 
disent  pas. 


fila- 

•llules 

seraient 


L  de  R.  Duohi, 
s  ne  les  contre- 


C  Comparaiso: 


c  les  Pluseiacees. 


La  pluparl  des  auteurs  rapprochant  les  BueUiacces  des  Physuac- 
il  nous  parait  interessant  de  rappeler  ce  que  1  on  sail  du  develop! 
des  ascocarpes  chez  celles-ci,  dans  les  g.  Physna  et  Anaplyrhm  (|U 
fait  robjet  de  recherches  interessantes,  mais,  malheureusement,  en  geu 
anciennes  et  parfois  discordantes.  et  de  comparer  ces  ascocarpes,  q 
sont  lecanorins,  a  ceux  du  Buellia,  au  contraire  lecidems. 

a)  Carpocentre  et  enveloppes  steriles.  nn  .  enfm 

1 .  G.  Lindau  (1888),  A.  AVahlberg  (1900),  E.  Baur  (190-1) 


Source :  MNHN,  Paris 


~  de  fapolhecie  elies  VAnaplychia  ciliaris 

'*?  ctl'e  e,S|"'“-  ,SC‘l0“  ,E-  B/"«  <l9('"-  «  »'y  unit  auoua  plexus 
,1  hv phos  stcriles  atltour  des  filaments  ascogoniaux.  Lcs  paraphyses 
"Tf.T*  "'!  P™  "*«»  deux,  directement  pur  les  hyphes 

.  ,llMlri's'  L‘:  “usdiymcmura  se  diitcrencierait  ensulte,  envelop pant 

luinlriueiil  les  hyphes  ascogencs  issues  des  cellules  ascogoniales 
1  11  . .  he  deveioppenient  est  absolument  diflerenL  de  ce  que  nous 

ch“  11  •m**  <*  «™t™ire «  ^  K  PLe 

1  '"'f'™  **»  1  ■  el  . .  K  Moheau  (1911)  el  1928,  a).  Mils  11  taut 

""I1  que  les  obseryalinns  de  Is.  Hue  (19(11)  n'ont  pas  etc  confirmees 
I”  K  et  Mine  !•.  Moi.eau  (1925)  el  qu'elles  sont  en  contradiction  avec 
cclli's  de  Ci.  LiNDA.ii  (1888)  et  de  A.  Wahlberg  (1900). 

Sl  im  (i.  Lindau  (1888),  les  pelotous  ascogoniaux  sont,  d6s  les  plus 
I'  uii.  s  slades  observes,  entoures  d’un  «  reseau  initial  »  ,r hyphes  irre- 
gn I K  i  *  nient  ramifiees  et  plus  ou  moms  orientees  verticalement  Les 
paraphyses  naissent  de  la  partie  centrale  de  ce  reseau,  tandis  que  sa 
hat.,  se  Iransforme  en  m  sous-hymenium  reticule,  entourant  les  ascogones. 
I)  api cs  cela,  nous  pensons  que  le  .<  reseau  initial  »  est  comparable  a 
appa reil  paraphysoide  du  Buellia  (au  centre  duquel  naissent  les  nre- 
paraphyses  el  don!  les  hyphes  sont  egalement  orientees  plus 
an  nmins  verticalement)  et  que  sa  base  sous-hymeniale  est  un  reseau 
paiaphysogene.  Avee  cettc  base,  il  formerait  un  carpocentre  analogue 
a  'vim  du  BuemaMais  G.  L.ndau  (1888)  ne  decrit  pas  d’enveloppe  ; 
11  a  ''ii"he  d  ailleurs  pas  le  developpernent  de  l’excipulum,  et  il  considere 
'I""  que  nous  appelons  amphithecium  est  une  marge  d’origine  thalline 
A  Wahlbkhg  (1900)  decrit  les  choses  un  peu  dilTeremmenl.  Selon 
'll.  r  carpocentre  deriverait  tout  cntier  de  la  transformation  des  fila- 
mi  nis  .isHOgomaux,  qui  lie  joueraient  aucun  role  direct  dans  la  formation 
'p  !'  I’  _,e*  :LSC08enes.  Cela  paralt  aujourd’hui  liautement  improbable. 

"IS.  selon  ce  meme  auteur,  la  partie  superieure  du  carpocentre  se 
■  si'  une. ail  en  un  systeme  de  filaments  verlicaux,  attaches  au  cortex 
1  l’a.1' Iear  snmmet,  et  au  sous-hymenium  par  leur  base.  Ce  systeme 
ns  srmhlc  etre  un  appareil  paraphysoide.  comparable  a  celui  qu’avait 
,  .  ,  '  et  aussi  a  celui  d"  Buellia,  sauf  que  chez  celui-ci  les 

1  ParaPhysoi'des  sont  attaches  au  toil  de  l’ebauche  pericentrale 
u  non  au  cortex  thallin. 

nil 'in'll  M  ™la'  S“r  ks  “’m  s'  ““  “"*»»•  *  forme  K  dopens  des  hyphes 
U1'  “  S'  ch  .  exact,  cettc  enydoppe  serait  tout  a 

enveloppe  pericentrale  et  du  pro-paratheciuni  du 
°  '  ,  UI  l™*  '“lit  autrement.  En  outre,  fenveloppe  de  l’Ana- 

de  ill''  I'  haunt,  sue  sa  lace  interne,  non  pas  de  paraphyses  vraies.mais 
.  I  I  '  ds  paraphysoides  lines  au  cortex  thallin.  Toutefois,  il  serail 
|i<"l able  que  ces  observations  soient  confirmees 
ai,id‘p!"y  sur,la  i™11®  applhecic.  le  cortex  sc  dechire  el  disparait,  et 
(  paraphysoides  deviennent  libres  au  somniel.  Apres  cela  Penve- 
par  autour  he  forilice  apothecial,  et  11  « 

"all°"  '  e  ec  que  nous  pensons  ,Hre  un  parafhecium,  strict 0 
■  pal athecmnl  emc!  sue  sa  face  interne  des  paraphyses  vraies, 
liulcl,  ,  paraPh/s<®  paratheciales,  a  extremite  superieure  libre  des 
’  a  sur  sa  face  externe  des  hyphes  amphitheciales,  qui  parti- 
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cipent  4  I'cdilication  du  rebord  tlrallm.  Celui-ei  “en  ua  ampl,i- 

tMCium  eu-lScuuorin.  conformement  aux  Vues  de  R.  Doghi  (lwty 
Fa  definitive,  d'apris  ecs  divers  travaux,  le  developpement  de  apo- 
thede  paralt  debater  et  s'aelrever  rhea  I'd.  dliam  comme  chez  k  Mh : 
,u  debut  se  forme  ea  eltet  an  appareil  ascogomal  (archrcarpes),  antour 
daqael  s’organise  ail  carpocentre,  comportant  aa  reseaa  paraphysogene 
et  an  appareil  paraphysolde  :  a  la  Bn.  esl  engendre  aa  paratheemm  gar,,, 
hUtrieuremen  t  de  paraphvses  parntheeiales  et  extemaremeat  dun 
arapliithecium.  Mais  celui-ci  est  lecanono,  et  surtout.  ea  Ire  ces  deux 
phases  de  l’ontogenie.  il  scmble  que  eliez  1  Anaplydua  fosse  defaut  cme- 
Cpe  pericentrale  du  Budlia.  dont  le  toil  serad  remplace  par  le  cortex 
du  thalle  et  le  manchoa  par  des  hyplies  de  la  meddle  Aulremen  du. 
le  carpocentre  de  VAnaptydiia  aurait  uoe  tnmloppe  llialline  d  aillcurs 
;3"“  lien  de  Peaveloppe  pericenirale  observee  chez  le  Bum,. 
Mais  cela  demanderait  d’etre  etudte  a  nouveau. 

2.  Le  developpement  des  ascocarpes  a  ete  etudie  avec  moms  de  pre- 

Ci¥outtfois!eonPpSradmettre  qu’apres  leur  formation  les  archirarpes 
s’entourent  d’un  carpocentre  reticule,  analogue  a  cel lm  du, BuMa.  belon 
O  V  Dabbishibe  (1900),  ce  carpocentre  serait  forme  par  des  hyphes 
issues  de  la  base  des  archicarpes,  mais  cela  n’est  pas  confirme  par  les 

aUSeion  A^Wahlberg  (1900),  la  suite  du  developpement  serait  identique 
a  ce  qu’il  a  decrit  chez  VAnaplychia  ciliarix. 

Les  observations  de  G.  L.ndau  (1888)  et  de  0.  V  Dabbishire  (MOO) 
tres  succinctes,  manquent  de  precision,  loutefois,  il  taut  notei  que  c 
deux  auteurs  decrivent  et  figurent,  au-dessus  des  jeunes  paralyses 
une  zone  conique,  granuleuse  et  moribonde  qui,  par  sa  structure  it  -a 
position  rappelle  it  toil  de  l  enveloppe  pericenirale.  coiffant  le  carpo- 
S  du  B.  concur,™.  So  presence  chez  les 
a  I ....  l'pxislence  au  cours  du  developpement,  dune  enveloppe  puiien 
trale'  et  d’un  siade  angincarpe  analogue  a  celoi  que  nous  deenvons  chez 

''In'oute.  les  ligures  de  0.  Gnu.OE  (1950)  montrent  clairemenl  qur 
lea  ascocarpes  des  Phijscia  son!  bien  du  type  eu-lecanorm.  A 
En  diet,  lenr  exelpulum  eomprend  une  couche  interne  qn  «*•»*« 
Ihdhim  dr.  et  une  conche  externe  qm,  formee  d  hyphes  emls  s  pa. 
le  narathecium,  est  un  amphithecium  lecanorin,  sensu  H.  IJLJI' ;  . 

D’apres  ces  donnees,  malheureusement  incompletes,  par \e  dnelj- 
pernent  de  leur  apothecie,  les  Physcia  d.IWrenuent  mom 
Last™  que  V  Anaplyrhia  aliens.  Leur  carpocentre  poss  dera  e 
au  moins  la  parlie  teetale  d’une  enveloppe  pem-entrale  qn  “J 
[aire  defaut  chez  t  Anaptychia.  et  la  sen  e  ddlcrence  .mportan  e  mndr 
a  la  structure  lecanorine,  et  non  lecrdeme,  de  1  arnphitlreomm. 

(i)  Appareil  ascogonial  et  appareil  sporophytique. 

Dans  les  genres  ApaptyMu  et  Physaa.  ennune  chez  le  BueUamm^ 
l’appareil  ascogonial  est  forme  de  Idanrents  aseogomanx  to  type 
Irma  ilalgre  les  indications  contra, res  de  G.  Linuau  (1™  “ L nl(„|s 
ptychia  ciliaris.  on  pent  admdtre  avec  les  unites  auteurs  que  ces  Idam 
naissent  directement  sur  les  hyphes  medullaires  du  thalle. 


Source :  MNHN,  Paris 
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fiisiiile,  chez  le  Physda  ptilKrulenla,  selon  0.  V.  Dahhishihe  119001 
'  ''''  asz°goniales  grossissent.  Elies  sent  relinks  entre  elles  par  de 

I’,asm0de*mM  el  formen I  one  suite  de  vdsieules  dont  chacune 
sell>  “"you-  Pm  elles  engendrent  les  hyphes  aseogenes, 
in  i  in  or  piecise  pas  les  caracleres  eytologiques.  Sauf  la  presence 
■I’*?,  P,l!,Srac,desm's  'ntereellulalres  (1).  cela  rappellc  bear, coup  le 
.In  hrnUrn  eon™*™,  oil  les  premiers  eldments  sporophvtiques  sent 
I  'lienL  formes  de  grosses  cellules  uninucledes 
i  :  l  Anaptgchta  ciliaris,  F.  et  Mine  F.  Mnrew  (1925)  ne  signalent 
•  1  mser.re  de  telles  cellules.  Par  enutre.  selon  res  auteurs.  U  se  fbr- 
1 ,  1  suceessivement,  comme  nous  Pavons  vu  chez  le  Bmllia,  les  deux 
I-  ,1  hyphes  sporophytiques  qui  earacterisent  les  appareils  sporo- 
ln,s  penttogames  :  tl  abord  des  hyphes  primaires,  a  cellules  uninn- 
",  oc  siat&aL  XP  ™  Se“ntlaire5  hangeardiennes,  dloaryotiqnes 

,  i>s  donnees  sont  Irop  Incompletes  pour  permettre  une  comparaison 
1 '  1  I  BuePIa  avfc  les  Physeiacees.  Nous  retiendrons  toutefois  quel- 
11  11  s  'I1'1  suggoTent  une  certaine  ressemblance  entre  ces  divers 

■  :  mode  d  evolution  de  l’appareil  sporophytique,  presence  d’un 
1  "llr,T.  CU. c'  existence  probable  d’un  toit  pericentral  chez  les 
•i.  dillercnciation  dun  systeme  paraphysoide  chez  VAnaptuchia 
°ni.iatl0n ;  un  parathecium  generateur  de  paraphyses  et  d’hyphes 
liet  lales,  celles-ci  constituant  un  ampbithecium.  Les  principales 
"vs  tiennent  a  ce  que  —  1.  VAnaplychia  para  it  depourvu  d’enve- 
rncentrale  et  de  pro-para  thecium,  ces  formations  etant  rempla- 
;i|>res  les  descriptions  de  A.  Wahi.berg  (1900),  par  une  enveloppe 
ayan  t  une  ongine  et  des  caractcres  diflerents,  -2.  l’enveloppe 
.tiale  des  Physeia,  si  elle  existe,  est  peut-iHre  reduite  a  sa  partie 
•«.  1  aniphiLhecium  des  Anaplychia  et  des  Phuscia  est  leca- 
aon  lecidem. 

1  i-ait  necessaire  que  ces  differences  fassent  I’objet.  de  nouvelles 
imis  Si  dies  sont  bien  telles  que  nous  venons  de  le  dire,  il  faudrait 
- 1  lercher  comment  doivent  ctre  ordonnes  les  stades  de  revolution 
,  s0.nL.,les  lemoiguagcs,  c.’cst-a-dire  essayer  de  savoir  :  —  1.  si 
■i e  lecidein  de  1  ampbithecium  des  Buellia  est  plus  ou  moins 
'i“e  le  caractere  hicanorin  de  celui  des  Physeia  et  Anaplychia  : 
"leiativement,  si  la  presence  chez  les  Buellia  d’une  enveloppe 
1  ile  complete  constitue  un  caractere  plus  ou  moins  evolue  que 
probabk‘  de  cetLe  enveloppe  a  sa  seule  partie  tectale  chez  les 
que  son  absence  chez  ILL  ciliaris.  Chez  cc  dernier,  il  se  forme 
"  carpocentre  une  sorte  d 'enveloppe  thalline,  d’ailleurs  impar- 
"  doiL  se  demander  si,  au  cours  de  revolution,  elle  a  precede 
'/"  Prrl<*nlrale  incomplete  des  Physeia,  puis  celle  des  Buellia , 
"mpIcLe,  ou  si,  au  contraire,  elle  represente  une  formation  vica- 
'Luec  a  1  enveloppe.  pericentrale  apres  qu'une  evolution 
lu>  aiL  suppnme  celle-ci. 

la  des  questions  auxquelles,  malheureusement,  nous  ne  pouvons, 
moment,  fournir  de  reponse. 

Sagil'  a'«»nenwde  faux  plasmodKsmc-s  analogue  {,  ceux  du  Buellia 


Source :  MNHN,  Paris 
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II.  LE  LECIDEA  ELAEOCHBOMA  Ach. 

ET  LE  TYPE  D  ORGANISATION  DE  L’APOTHECIE  LECANORIENNE. 

Notre  etude  du  Utidtu  tlumhmma  Ach.  a  fait  l'objel  d’lme  note 
breve  en  m  Noun  aliens  id  en  dormer  un  compte-rendu  plus  detail.. 
D  autre  pari,  nous  avions  aim's  deceit  le  plexus  circumcentral  qui,  a  1. 
hu  du  Slade  1.  eduture  le  carpocenlre  comma  riant  un  pro-parath.rm 
rSuit.  Eu  rdalite,  nous  verrons  que  ces  formations  soul  Inen  d.st, nates. 

I  DESCRIPTION  DC  LECIDEA  ELAEOCHBOMA 
ET  POSITION  BVSTf.MATIQDE  DU  GENRE  LECIDEA. 

A  -  Le  Lenin I  elaeockroma  Ach.  (pi.  VI,  D)  est  un  Discolichea  crus- 
lace  trim  common  sur  las  arbres  a  crorce  lisse.  taut  en  ford  que  dans  ., 
stations  isolees.  Son  thalle  ((It),  vert-jaunalre  on  verdatro,  est  ,  mr,  - 
lenient  neu  etendu  Ses  apotliecies  sont  norres,  circulaires.  petilis  (de 
0  5  a  1  mm  de  dinmetre),  nombreuses  el  saillantes  Elies  sont  enlnurm 
par  un  elcipulum  sombre  (f.rr),  depourvu  de  gould.es  el  non  thallo*. 
Le  disque  hynninial  (All)  est  parfrns  plus  ou  moms  decolore. 

B  —  Le  a.  LtciAta  appai-tient  a  l'otdre  des  Ldcanorales  Smn 

1  A  N  . \  : t  l  il  t  qui  groupe  tons  les  Discolichens  que  cet  auteur  rarrsi- 

di re  ascohy mcniaux.  Plus  precisemeut,  II.  nets  Abbayes  (19d1)  inclut 
tluns  l'ordrc  plus  restreinl  des  Lecrdeales.  qui  Teumt  les  Cycloc . no 

2  apotSdcJes  lecideines.  ayant  pour  gonidres  ties  Chlorophycees  au  nt, 
queries  Trentepohliace.es,  ct  a  l'excluston  des  g.  Brnlha,  Blaelrim 

PSdZs  S  SldTe “SSu  fait  partie  de  la  famine  des  Lecidea® 
mri  groupe  les  espitces  pourvues  a  la  fois  d'un  tlrallc  crustacc  el  d'apnl hen. 

sessfles  non  poditiees  Cette  famillc  reunil  des  especes  morpbolog . carat 

Ires  semblabk'S  et  elle  a  longtemps  etc  cons.deree  comme  trei itajg 
mais,  acluellcmcnl.  des  doutes  sont  emu  a  ce  snjet.  les  WoMl' 
nonidiaux  el  upotheciaux  qui  nut  serv,  a  la  defm.r  pararssant  in  u  sants. 
Ce  probleme,  toutefois.  n’a  pas  fart  recemment,  a  notie  con 

1  wSfoto.  le  g-  Lecidea  se  disdngue  par  ® 

paraphyses  non  anastomosees  et  par  ses  ascospores,  umcellularres 

hyalines. 

■>  -  STRUCTURE  DU  TRALEE  ET  DES  ASCOCARPES  ADU1TES 
I.  APOTHECIES)  DU  LECIDEA  ELAEOOBBOMA. 

A  -  I.e  thalle  (fig.  3,  A)  de  ce  Lichen  est  d’abord  endopWeodr,  t _esi- 
a-dire  qu’il  se  diveloppe  entre  les  cellules  (()  pdridermiques  du  substr 
tom,  puis  il  devient  superhclel  et  dpiphleode. 

Sa  concha  superieure  est  un  sorter  (r.r)  amorphe  dint  lea  hyp 
reconnaissables,  out  line  membrane  dparsse  et  hyaline  et 

' e  Au-dessous,  la  rouefe  grnidUU  occupe 

thalle.  Les  gonidies  ( ij )  sont  des  Chlorococeales  du  g.  Tntmml 


Source :  MNHN,  Paris 
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hvphes  y  envoient  des  haustoriums  internes  (hi),  et  non  pas  seulement 
sulimembranaires,  qui  sont  longs  et  fins,  et  dont  la  paroi  n’est  pas  colo¬ 
rable.  Toutes  les  gonidies  semblent  ainsi  penetrees  par  au  moins  un  haus- 
lurinm,  mais  elles  peuvent  aussi  en  recevoir  plnsieurs. 

B  -  Les  apothecies  adulter  (pi.  XI)  ont  la  forme  d’un  tronc  de  cdne, 
don i  la  plus  grande  base  est  tournee  vers  le  haut  et  garnie  par  l’hymenium. 
Dans  chacune  d’elles  : 


B 

Lee  idea  elaeochroma  Acb. —  A.  Coupe  transversals  du  thalle.  —  B.  Apparel  I 
O  '  1  a.-s  iisqucs,  du  type  post-archaeasctf  et  forme  dc  cloches  embattles  les  ones  dans 
I—  ■' <  1 , 2, 8,  4  et  5)  (ao,  anneauperi-oculaire  ;  os,  corps  axial  ;co,  chambre  oculaire  ; 

" 1 1  x  du  I.  hallo  ;  rf.  rl6nu-  apical ;  en,  endoascus  ;  ex.  i-xoascus  :  g,  gonidies  ;  ge, 
-•'in,  .-unyloide  de  l’cxoascus  ;  hi,  haustoria  internes  ;  i,  Iplplasnn  ;  l.  cellules  de  Thole  ; 
I'hes  thal  I  inns  ;  no,  nassc  apicale  ;  sp,  spores). 


"i  I  >  xcipulum  a  la  forme  d’une  coupe  et  se  compose  de  deux  pieces. 
Li  pi  Vr  infer icurc  forme  la  base  de  1’ascocarpe  sous  lequel  nous  verrons 
‘I11  '  ll'  1  "iistitue  un  podium  (po).  Elle  est  peu  epaisse  et  composee.  d’hyphes 
irretf"  li  cement  entremelees.  La  piece  superieure  s’evase  reguliereinent 
H'ls  et  forme  les  llancs  de  1’apothecie.  On  y  distingue  une  couche 

uitmi  •  et  une  couche  externe.  La  couche  interne  est  un  patalMcium  (pa) 
dni  /"  ,  nsii,  que  R.  Dught  nomine  aussi  un  calyx.  Hyaline  et  formee 
1 .  -  l’ld's  allongees  vers  le  haut.  elle  se  termine  par  une  couronne  d’hyphes 
j.nei'gi  id cs,  rappelant  les  pods  d’une  brosse,  et  fibres  au  sommet  :  e'est 
<|  ciiiuniine  paratheciale  ( epa ).  La  couche  externe  est  un  amphithecium 
i'"'  <"/?7)  prosoplectenchymateux  eL  brun.  Elle  est  formee  par  la 
coalescence  des  hyphes  amphitheciales,  a  paroi  epaisse,  emises  par  la 
ace  Sterne  du  parathecium. 


Source :  MNHN,  Paris 
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ft)  La  coupe  excipulaire  est  remplie  par  un  systeme  d’hyphes  plus  ou 
moins  verticales,  dont  la  taille  decroit  progressivement  du  centre  de 
1'ascocarpe  vers  ses  bords.  Une  partie  d’entre  files  naissent  de  la  base  de 
l'ascocarpe,  les  autres  se  detachent  de  la  face  interne  du  paratheciuni. 

Leurs  parties  distales,  d'egale  longueur,  sont  des  paraphyses  vraies  (</), 
a  developpement  ascendant,  septees  et  non  rami  fiees.  Avec  les  asques. 
ces  paraphyses  constituent  I’hymenium  (ft).  Hlles  y  sont  enrobees  dans 
une  gelee  hymeniale.  Leurs  extremites  brunes,  mais  non  ren flees,  foment 
un  cpithecium  (k). 

Sous  rhymenium,  les  parties  proximales  des  filaments  les  plus  longs 
sont  souvent  entremelees  et  anastomosees.  Riles  constituent  le  sous- 
hymenium  (sft).  Celui-ci  a  la  forme  d’un  tronc  de  cone  renverse,  plus  epais 
au  centre  que  sur  ses  bords.  11  contient  Vappareil  asrogene  {ha). 

3.  —  DEVELOPPEMENT  DES  ASCOCARPES  (=  APOTHECIKS) 
DU  L  EC  IDEA  ELAEOCHROMA. 

0.  Galloe  (1927)  a  deja  observe  quelques  stades  du  developpement 
des  ascocarpes  de  ce  Lichen. 

Selon  cet  auteur,  il  se  forme  dans  la  medulle  du  thalle  des  groupes  de 
filaments  asc.ogoniaux,  ou  archicarpes,  pourvus  de  trichogynes  el  etroi- 
tement  entrelaces.  Ensuite,  autour  de  chacun  de  ces  amas,  les  hyphes 
steriles  forment  une  coupe  excipulaire  pourvue  d'un  stipe.  A  l’inlerieur 
de  celle-ci.  les  archicarpes  sont  entoures  d’hyphes  steriles  qui,  t res  tot, 
engendrent  les  paraphyses. 

A  ce  stade.  l'ascocarpe,  quoique  bien  difference,  est  encore  totalement 
inclus  dans  le  thalle  et  depourvu  d’asques.  Plus  tard,  le  stipe  s’allonge, 
soulevant  la  coupe  excipulaire  et  son  contenu.  et  le  cortex  se  rompt.  Alors 
seulement,  les  hyphes  ascogenes  produites  par  les  archicarpes  engendrent 
les  asques. 

En  outre,  cet  auteur  note  un  phenomene  de  regenerescenee  des  asco¬ 
carpes  par  formation  d'ascocarpes  secondaires  sur  leur  marge.  Nous  en 
reparlerons  plus  loin. 

Avant  0.  Galloe,  \V.  Foisting,  en  1868,  avait  etudie  le  Leaden  fumoM 
chez  lequel  il  avait  decrit  sous  le  nom  d’hyphes  de  Woronin  les  premiers 
archicarpes  observes  chez  des  Lichens.  En  1882,  G.  Krabbe  avait  de 
son  cote  etudie  la  proliferation  des  apotheeies  du  Lecidea  pilati  et  do 
Lecided  confluens,  et  son  mecanisme. 

Au  corns  de  nos  recherches  nous  avons  eu  beaucoup  de  mal  a  decouvnr 
des  tfbauches  aux  stades  I,  11,  III  et.  IV  du  developpement.  Or,  celteraretc 
des  premiers  stades  etait  inattendue  car  ce  Lichen,  tres  comimin,  est 
toujours  abondamment  fructifie  et  garni  d’apolhecies  de  toutes  tallies- 
El.  Baer  (1904)  avait  eprouve  la  mdrne  difficulte  en  etudiant.  le  Lecanora 
xubfusca,  et  il  en  avait  conclu  que,  dans  cette  espece,  la  production  do 
ascocarpes  etait  periodique  el  non  pas  continue.  Cette  supposition  pent 
s’appliquer  au  cas  du  Lecidea  elaeochroma  ;  elle  expliquerait  notninmeii 
pourquoi,  sur  certains  echantillons,  tons  les  jeunes  stades  sont  presen  * 
ii  la  l'ois,  alors  qu’ils  manquent  generalement  sur  tous  les  autres  exeni- 
plaires.  dependant,  des  recherches  ecologiques  seraienl  necessuncs  pm" 
verifier  l'exaclitude  de  cette  hypothese.  Notons  d’ailleurs  que.  contra'- 
rement  ii  E.  Baer,  nous  n’avons  pas  trouve  particulieremcnt  dilucu 
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l'etude  du  Lecanora  subfuscata  (voir  p.  464).  D’autre  part,  les  ebauches 
apotheciales  du  L.  elaeochroma  avortent  frequemment  et  cela  a  n’importe 
quel  stade  du  developpement. 

Cela  dit,  nous  avons  observe  que  le  developpement  comporte  cinq  stade. s, 
le  premier  etant  celui  du  carpocentre,  le  second  et  le  troisieme  ceux  de 
Wlmiwhe  apotheciale,  les  deux  derniers  ceux  du  passage  a  1’iital  adulte. 

A  Stade  I  :  Le  plexus  primordial  el  l  appareil  aseojjonial  (pi.  VI 
et  VII). 

Les  plus  jeunes  ebauches  observees  (pi.  VI,  A)  mesurent  de  30  a  40  p. 
de  diametre  et  sont  formees  par  un  petit  reseau  d’hyphes  anastomosees, 
sitiH  i's  a  la  base  de  la  couche  gonidiale.  Ce  reseau  esl  le  plexus  primordial 
(pr).  analogue  a  celui  de  nombreux  autres  Lichens.  Le  plus  souvent,  ce 
plexus  contient  deja  quelques  cellules  plus  larges  et  plus  colorables  qui 
soul  les  premiers  elements  du  complexe  asrogonial  (ia).  Dans  quelques 
ras.  res  cellules  apparaissent  plus  tardivement,  quand  l’ebauche  atteint 
deja  10  a  50  u.  de  diametre  ( ib .,  B).  Ensuite,  (C)  ces  elements  engendrent  les 
premiers  filaments  ascogoniaux  ou  archicarpes.  La  partie  proximale  de 
ceux-ci  est  un  ascogone  (a)  forme  de  cellules  uninucleees.  cylindriques, 
larges  et  courtes  ;  leur  partie  distale,  d  cellules  au  contraire  longues  et 
cuiitmirnees,  est  un  trichogyne  ( tr )  qui  atteint,  puis  perce le  cortex  du  thalle 
(pi.  VII,  B). 

Avant  que  les  premiers  archicarpes,  ainsi  produits,  soient  totalement 
ilcvclnppes  (pi.  VI,  C),  autour  d’eux  en  naissent  d’autres  qui,  sembla- 
bleinent  constitues,  divergent  a  partir  de  leur  base.  II  se  forme  ainsi 
un  bouquet  d’une  quinzaine  de  filaments  ascogoniaux,  tous  epais  et 
pourvus  d'un  trichogyne. 

Par  la  suite,  se  rleveloppent  entre  ces  filaments  des  hyphes  moins 
robustes,  a  partie  distale  souvent  reduite.  Ces  filaments  sleriles  (fs)  sont 
peul-ctre  Equivalent  de  filaments  recouvrants.  En  se  developpant,  ils 
subilivisent  le  bouquet  de  filaments  ascogoniaux  en  trois  ou  quatre  fais- 
reaux,  qu'ils  enveloppent  (pi.  VII,  B).  S’il  s'agit  bieu  de  filaments  recou- 
vrants.  leur  ensemble  peut  etre  compare  aux  ascothecies,  ou  lagynies, 
des  Pyrenomycetes  ascohymeniaux,  qui  sont  formees  de  tels  filaments, 
et  ils  constitueraient  dans  le  jeune  ascocarpe  une  sorte  d'appareil  asco- 
thi'rii’u.  Toutefois,  cette  supposition  appellerait  de  nouvelles  recherches. 

1  its  souvent,  on  trouve  des  pelotons  ascogoniaux,  relativement  volu- 
miiK'iix  et  pourvus  de  trichogynes,  a  la  base  d’ascocarpes  avortes  (pi.  VII, 
M.  Malheureusement,  nous  ignorons  ce  qu’ils  deviennent.  par  la  suite. 
Si'lni)  o,  Gai.loe  (1927),  ils  seraient  4  l’origine  d’apothecies  secondaires, 
(l[|i  s<'  torment  parfois  sur  la  marge  ou  le  disque  des  apothecies  en  voie 
de  developpement. 

I>  -  StadeS  II  et  III  :  L'ebauehe  apotheciale. 

a)  Stade  II  :  I’enveloppe  pericenlrale,  le  carpocentre  et  le  plexus  annu- 
tuirc  circumcentral  (pi.  VII,  B  et  pi.  VIII). 

’  11  peu  plus  tard  (pi.  VII,  B),  l’ensemble  des  faisceaux  ascogoniaux 
ct  'les  filaments  steriles  qui  les  separent  et  les  enveloppent  forme,  comme 
c,,ez  le  Huellia  canescens,  un  pcloton  ascogonial,  ou  complexe  ascogonial, 
volurniueiix  et  compact,  surmonte  par  de  nombreux  trichogynes.  C’est 
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ce  peloton  qu’on  pourrait  peut-etre  assimiler  a  un  appareil  ascothecien. 
garni  d’un  appareil  ascogonial.  En  se  developpant,  il  repousse  les  hyphes 
du  plexus  primordial  (/or),  entre  lesquelles  il  descend  jusqu’a  atteindre 
la  base  du  jeune  ascocarpe. 

De  la  sorte,  le  plexus  tout  entier  se  transforme  en  une  eiweloppe  pni- 
cenlrale  (e)  entourant  un  centre  forme  uniquement  par  le  peloton  asco¬ 
gonial.  Cette  enveloppe  est  souvent  brunie.  Sa  partie  superieure,  ou  hit 
(t),  est  un  prosoplectenchyme  a  parois  cellulaires  epaisses,  tandis  que 
sa  base,  ou  plancher  (pi),  est  d’abord  un  prosenchyme  plus  ou  moins 
serre  (pi.  VIII). 

Ensuite,  le  peloton  ascogonial  s'elargit  et  devient  plus  lache  (pi.  \  111. 
A  etB).  Des  hyphes  greles,  diversement  orientees  se  melent  aux  filaments 
robustes  qui  le  constituent.  Anastomosees  entre  elles  et  en  continuitc 
avec  celles  de  1’enveloppe,  elles  representent  sans  doute  un  carpocenlre 
(c)  analogue  a  celui  du  Buellia  canescens,  mais  qui  presente  la  particularity 
de  se  developper  secondaimnenl,  aux  depens  de  l'enveloppe  pericentrale 
au  lieu  de  deriver  directement  du  carpocentre  initial.  Lest  done  une  forma¬ 
tion  sccondaire,  tandis  que  celui  du  Buellia  est  d’origine  primaire. 

Apres  cela,  le  jeune  ascocarpe  s'elargit  autour  de  sa  base  oil  se  forme 
un  anneau  prosenchymateux  lache.  large  d'une  trentaine  de  p. :  e’est  le 
plexus  annulaire  circumcertlral  ( tc ), 

Cet  anneau  se  developpe,  semble-l-il,  non  pas  aux  depens  des  hyphes 
medullaires  voisines,  mais  a  parlir  de  celles  du  plexus  primordial,  comme 
s'il  etait  une  dependance  de  celui-ei.  Nous  1’avions  d’abord  interprets 
(M.  A.  Letrouit-Ciai.inoii,  1965)  comme  un  pro-parathecium  rudimen- 
taire.  En  effet,  comme  le  pro-parathecium  du  Buellia  canescens  :  —  a)  e’est 
un  anneau  situe  sur  les  llancs  de  la  jeune  ebauche  apotheciale,  entre  le 
toit  et  le  plancher  de  l’enveloppe  pericentrale  ;  —  b)  il  participe  a  la 
croissance  en  diametre  de  l’ascocarpe  ;  —  r)  il  engendre  plus  lard  le 
parathecium.  Toutefois,  les  choses  nous  paraissent  actuellement  plus 
complexes.  En  elTet,  le  plexus  circumcentral  du  Lccidea  n’a  pas  vrainienl 
les  caracteres  du  pro-parathecium  ou  du  manchon  pericentral  du  Buiiiiu  : 
il  ne  fait  pas  partie  de  l’enveloppe  pericentrale  ;  sa  presence  soulignc 
au  contraire  l'existence  d’une  discontinuity  entre  le  toit  et  le  plancher 
de  celle-ci.  Il  nous  parait  plus  probable,  comple  Lenu  de  nos  recherches 
sur  les  autres  especes,  que  ce  plexus  resulte  d'un  accroissement  mar¬ 
ginal  du  plexus  primordial.  Il  faut  remarquer  toutefois  que,  chez  le 
Lecidea  elaeochrorna,  les  relations  entre  ces  deux  formations  n'apparais- 
sent  pas  tres  clairement.  Nous  reviendrons  sur  cette  question  a  propos 
des  etudes  suivantes,  plus  particulierement  celles  du  I.ecunora  subfuxciih, 
du  Phlydis  agelaea  et  des  Graphidales. 

En  merne  temps  que  le  peloton  ascogonial  se  relache,  sa  structure 
devient  plus  visible  (pi.  VIII,  B) ;  la  distinction  des  filaments  ascogonimix 
fertiles  (a),  des  filaments  recouvrants  (fs)  et  des  hyphes  carpocentrales  (r) 
est  rendue  plus  aisce.  Les  filaments  ascogoniaux  se  reconnaissent,  d  une 
part,  a  la  grande  taille  et  a  la  forme  reguliere  des  cellules  asCogoniales. 
et,  d'aulre  part,  k  leur  cytoplasme  abondant  et  tres  colorable.  Les  filaments 
recouvrants  sont  plus  etroits,  souvent  moins  conlournes  a  la  base,  lours 
cellules  sont  tres  vacuolisees  et  pauvres  en  cytoplasme.  11s  se  dislinguenl 
des  hyphes  du  reseau  carpocentral,  qui  ont  les  memes  caracteres,  par  leurs 
cellules  cylindriques  et  courtes,  et  leur  disposition  en  filaments  dresses. 


Source :  MNHN,  Paris 
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A  ce  stade,  les  filaments  du  peloton  ascogonial,  souvent  ramifies,  conser- 
v.  nt  leu r  disposition  divergente  a  partir  de  la  base.  Par  suite,  ils  semblent 
ii\nir  pris  naissance  sur  un  axe  commun  et  constituer  un  ensemble  ramifie. 
Cotie  disposition  dilfere  de  celle  observee  chez  le  Buellia  canescens  ou 
les  lilaments  ascogoniaux  naissent  independamment  les  uns  des  autres. 

A  la  fin  de  ce  stade,  dans  la  partie  proximale  de  certains  des  filaments 
ascogoniaux,  quelques  cellules  consecutives  s’hypertrophient :  on  pourrait 
supposer  qu'il  s'agit  de  cellules  ascogoniales  commenqant  a  se  trans¬ 
former  en  elements  pro-sporophytiques,  pour  donner  le  pro-sporophyte, 
tel  qu'on  le  trouvera  decrit  au  stade  IV,  mais  nous  ne  pouvons  l’affirmer, 
el  ifautant  moins  que  nous  n'avons  pu  suivre  revolution  de  leurs  noyaux. 
Kn  mitre,  on  note  un  certain  nombre  d ’anastomoses  entre  cellules  de 
filaments  ascogoniaux  peripheriques  voisins.  Ces  anastomoses  rappellent 
les  pci  illogamies  decrites  par  F.  et  Mme  F.  Moreau  (1928,  a)  chez  divers 
Colkmii.  Toutefois,  chez  ceux-ci,  les  perittogamies  reunissent  des  elements 
sporophytiques  haploides,  et  non  des  filaments  ascogoniaux  corame 
e'est  lo  cas  chez  le  Lecidea  elaeochroma. 

A  un  stade  plus  avance  (pi.  IX,  B),  les  cellules  ascogoniales  ainsi  reunies 
(hi)  cmitieniient  souvent  deux  noyaux  au  lieu  d’un  seul.  Cela  peut  faire 
peiisci  que  leur  union  est  bien  un  phenomene  comparable  aux  peritto¬ 
gamies  tics  Collema,  mais  se  produisant  a  un  stade  beaucoup  plus  precoce  : 
('flu i  des  lilaments  ascogoniaux,  et  non  des  hyphes  sporophytiques. 
Nos  observations  ne  nous  permettent  malheureusement  aucune  affir¬ 
mation  a  ce  sujet. 

A  pres  cela,  le  reste  du  peloton  commence  a  regresser.  Les  filaments 
ascogoniaux  degenerent  et  meurent,  a  l’exception  des  cellules  ascogo- 
uiitles,  renflees  ou  anastomosees,  et  aussi  des  cellules  de  leur  base  qui 
s  incm  porent  au  plancher  pericentral. 

fc)  Stade  III  :  le  reseau  paraphysoide,  le  reseau  paraphysogene  el  les 
paraphyses  primnires  (pi.  IX,  A). 

Ouaiul  le  jeune  ascocarpe  arrive  au  troisicme  stade  de  son  develop- 
pcmenl,  le  carpocentre  devient  plus  distinct,  puis  sa  base  et  son  sommet 
se  coniportent  differemment.  Son  sommet  s’accroit,  plus  ou  moins  selon 
le  cas.  el  se  transforme  en  un  appareil  paraphysoide  ( r ).  Sa  base  joue  le 
role  il  mi  reseau  sous-hymenial  paraphysoyene  (rs/i)  :  elle  engendre  les 
paraphyxes  primnires  carpocenlrales  (=  epicentrales)  (r/  ),  qui  par  la  suite 
occuperont  le  centre  de  i’hymenium. 

•  i  s  paraphyses,  d’abord  peu  nombreuses,  se  multiplient,  puis  autour 
<1  elles  s  en  torment  d’autres  (q"),  engendrees  par  le  plexus  circumcentral, 
sur  sa  lace  interne.  Ainsi,  celui-ci  se  comporte  comme  s’il  representait 
In  marge  du  reseau  paraphysogene,  et  les  paraphyses  qu’il  engendre  sont 
roiimie  les  paraphyses  carpocentrales,  des  paraphyses  primaires  direc- 
temeiil  engendrees  par  l’ebauche. 

I  ii  s  allongeant,  ces  paraphyses,  quelle  qu’en  soit  l’origine,  penetrent 
'Inns  le  reseau  paraphysoide  qui  correlativement  disparait.  Ces  para- 
physts  sont  les  premiers  elements  de  Vhymcniurn  ;  le  reseau  paraphy- 
sogiiiie  est  la  premiere  ebauche  du  sous-hymenium. 

l-f  peloton  ascogonial  est  toujours  Volumineux  et  on  obsen'e  des 
portions  des  archicarpes  dans  le  reseau  paraphysogene  et  le  reseau  para- 
pnysoidc.  Vf,ire  meme  entre  les  jeunes  paraphyses. 
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C  -  Stades  IV  et  V  :  L'appareil  parathdeial  et  lo  passage  a  IY‘tai 
adnlte. 

a)  Stade  IV  :  le  parathecium,  les  paraphyses  paratMciales,  les  premieres 
hyphes  amphiUieciales,  le  debut  de  l'appareil  sporophytique  (pi.  IX, 
B  et  pi.  X). 

Apres  cela  (pi.  IX,  B),  autour  du  carpocentre  ainsi  differencie,  la  zone 
circumcentrale  engendre  sur  son  sommet,  qui  est  annulaire,  une  couronne 
d'hyphes  allongees,  qui  est  la  couronne  initiate  du  parathecium  ( ipa ). 
Pour  former  le  parathecium  (pa)  (pi.  X,  A),  ces  hyphes  s’allongent  el, 
sauf  a  leur  extremity,  s’anastomosent  entre  elles.  Elies  produisent,  du 
cotd  interne,  des  rameaux  libres  au  sommet,  qui  sont  les  premieres  ties 
paraphyses  paratheciales  (q1"). 

La  mise  en  place  du  parathecium  accroit  le  diametre  de  1’ebauche  et 
celle-ci  devient.  ellipsol'dale.  Tou jours  incluse  dans  le  thalle,  elle  mesurc 
maintenant  environ  de  60  h  100  p.  de  large  et  40  a  60  p.  de  haut.  A  son 
sommet,  on  trouve  les  restes  du  toit  pericentral  (/)  et  des  Lrichogynes 

( lr )• 

Par  la  suite  (pi.  X,  B),  le  toit  disparait,  sans  doute  disloque  par  les 
paraphyses  epicentrales.  Celles-ci  s’allongent,  puis  elles  se  ramilient  a 
une  certaine  distance  de  leur  sommet.  Seuls  leurs  rameaux  terminaux 
servent  vraiment  de  paraphyses,  et  participent  a  l’edification  de  l'hyme- 
nium.  Leurs  bases  (s/I"),  peu  serrees,  contribuent  a  l’epaississement  du 
sous-hymenium.  Elles  sont  incorporees  a  celui-ci,  au-dessus  du  reseau 
paraphysogene  (rs/i),  qui  en  forme  la  premiere  partie  (s/i'). 

Sur  les  c6tes,  le  parathecium  s’accroit  fortement  vers  le  haut  ce  qui 
donne  a  l’ascocarpe  la  forme  d’un  c6ne  a  pointe  tournee  vers  le  bas. 
Sa  face  interne  engendre  de  nouvelles  paraphyses  paratheciales.  Autour 
du  systeme  des  paraphyses  primaires,  l’ensemble  des  paraphyses  para¬ 
theciales  forme  la  zone  marginale  de  Fhymdnium.  Dans  cette  zone,  les 
plus  proches  du  bord  superieur  du  parathecium  sont  les  plus  courtes, 
done  sans  doute  les  dernieres  formees,  et  cela  permet  de  penser  que  le 
parathecium  s’accroit  par  son  sommet,  e’est-a-dire  par  son  bord  cir- 
culaire  libre. 

La  face  externe  du  parathdeium  se  garnit  de  courtes  ramifications, 
libres  au  sommet,  qui  sont  les  premieres  hyphes  amphithecialcs  (am). 

A  ce  stade,  l’ascocarpe  est  encore  inclus  dans  le  thalle,  mais  le  sommet 
des  paraphyses  n’est  plus  separe  du  cortex  thallin  par  le  toit  pdricentral 
qui  a  disparu  :  entre  les  deux,  s’observe  seulement  une  epaisse  couclie 
d’une  gelee  hymeniale  (n). 

En  meme  temps  que  l’ascocarpe  prend  ces  caractdres,  il  est  le  siege 
d’une  evolution  de  Yappareil  sporophytique.  Au  debut  (pi.  IX,  B  el  pi.  X. 
A),  le  complexe  ascogonial  y  est  encore  bien  visible.  Les  anastomoses  (w). 
peut-etre  perittogamiques,  y  sont  frequentes  et  on  a  deja  vu  que  les 
cellules  qu'elles  reunissent  sont  au  moins  parfois  binucleees.  Mais  plus 
lard  (pi.  X,  B),  la  plupart  des  elements  de  ce  complexe  ddgenerent. 
soit  parce  qu’ils  meurent  (n‘),  soit  du  fait  que  leur  cyloplasme  s’etanl 
appauvri,  ils  regressent  vers  l’etat  vegetatif  (/s).  Seules  quelqucs-uncs 
des  cellules  ascogoniales  (a),  situees  pres  de  l'axe  de  l’ascocarpe  echappent 
a  cette  regression  et  conservent  leurs  caracteres  propres. 

Au  voisinage  de  ces  dernieres,  on  observe  alors  un  gros  filament  en 
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forme  de  boyau  irregulier  (psp)  a  contenu  tres  vacuolise.  Ce  filament 
nip|»'lle  Yhyphe  de  Woronin  des  Pyrenomycetes.  Nous  pensons  que, 
engcii'lrc  ou  differencie  apres  le  complexe  ascogonial  et  avant  les  hyphes 
iisnigenes,  il  represente  le  debut  de  l'appareil  sporophytique,  et  qu’il 
pen  I  avoir  la  valeur  d’un  pro-sporophyte.  Malheureusement  nous  ignorons 
sun  m  igine  exacte,  et,  en  particulier,  s’il  se  forme  aux  depens  des  cellules 
■m  .  mnosees  du  complexe  ascogonial.  Nous  n’avons  pas  pu  non  plus 
pin  !M  r  ses  caracteres  cytologiques  et  notamment  s’il  est  uni-  ou  pluri- 
o'lln  1st  ire.  haplofde,  micto-haploide  ou  dicaryotique.  Nous  pouvons 
set i !■  1 1 ient  dire  que  s’il  s’agit  vraiment  d’un  pro-sporophyte.  ce  boyau 
dial  I  Ire  micto-haploide.  et  que  s’il  derive  d’un  des  couples  de  cellules 
nsnigouiales  anastomosees,  {’anastomose  reliant  celles-ci  conduit  de 
I’el  a  i  gamctophytique  haploide  a  l’etat  pro-sporophytique  micto- 
luipl  tide.  Mais  nous  ne  saurions  l’affirmer. 

I  n  contact  avec  ce  boyau,  et  peut-etre  bourgeonnd  par  lui,  nous  avons 
nhs  i  v  au  moins  une  fois  (pi.  X,  B)  de  grandes  cellules  (;/),  fortement 
cdIii ia  tiles,  deux  fois  plus  longues  que  les  cellules  ascogoniales.  II  est 
possible  que  ces  cellules  soient  les  premiers  elements  de  Vasco-sporophyfe. 

In  Slade  V  :  Vascocarpe  adulte,  T  asco-sporophyte  et  les  asques  (pi.  XI). 

Apr  s  cela,  l’ascocarpe  s’accroit  fortement  en  diametre  et  en  hauteur. 
Il  l  hire  le  cortex  et  finalement  fait  saillie  a  la  surface  du  thalle. 

Sa  base  s’elargit  jusqu’a  mesurer  150  p.  de  diametre.  Le  plancher 
pcri:  i-iitral  brunit  et  s’epaissit;  de  la  sorte,  il  forme  sous  1’ascocarpe 
un  podium  (po)  rudimervtaire,  d’une  trentaine  de  p  d’epaisseur. 

An  iessus  du  podium,  la  partie  epicentrale  du  sous-hymenium  s’epaissit. 
\  ha  base,  le  reseau  paraphysogene  (ah')  n’est  plus  reconnaissable.  Au- 
( less 1 1  s  les  bases  des  paraphyses  epicentrales  s’allongent,  se  ramifient  et 
'  an  t  I  wnosent.  Les  paraphyses  proprement  dites,  au  contraire,  demeu- 
renl  I i  Itres  entre  elles  :  longues  et  minces,  elles  sont  formees  chacune 
par  mie  simple  file  de  cellules  uninueleees.  Leurs  cellules  terminates 
onl  mu'  paroi  brune  et  leur  ensemble  forme  VepitMciiim  (/<■)  qui  recouvre 
I’hyinenium. 

Laluralement,  le  parathecium  s’accroit  en  hauteur,  mais  sans  s’epaissir. 
Sun  bill'd  libre  porte  une  couronne  d'hyphes  courtes  a  extremite  brune, 
ilisp".  rs  comme  les  poils  d’une  brosse  :  c’est  la  couronne  paratheciale  ( cpa ). 

Sm  sa  face  externe,  les  hyphes  amphitheciales  se  sont  allongees  et 
mult  1 1 diees  :  ce  sont  des  filaments  diriges  obliquement,  a  paroi  epaisse 
'  l  I  n  in  .  et  coalescents.  Leur  ensemble  constitue,  autour  du  paralhiieium, 
un  wnphitheeium  (am)  prosoplectenchymateux  et  sombre,  de  type  leci- 
ih'iii.  Les  hyphes  amphitheciales  engendrees  par  la  base  du  parathecium 
s'ml  plus  longues  que  celles  qui  naissent  pr6s  de  son  bord,  de  sorte  que 
I  on 1 1 1 1  ,  i  hecium  est  plus  epais  a  la  base  qu'au  sommet. 

n  face  interne,  le  parathecium  acheve  d’engendrer  les  paraphyses 
parnili"i'iales  (q"')  qui  deviennent  ainsi  tres  nombreuses  et,  forment. 
auliim  ,|es  paraphyses  epicentrales  (q‘)  et  circumcentrales  ( q"),  la  partie 
parni ii  -ciale  de  Yhymenium  (h).  Celles  qui  sont  engendrees  a  la  peri- 
imn  ii  par  la  partie  marginale  du  parathecium,  sont  courtes  et  depourvues 

,l;i  'listincte.  Celles  qui  naissent  plus  bas,  done  plus  pres  du  centre, 
"Oban  miUraire,  une  partie  basilaire  diflerenciee,  et  d’autant  plus  longue 
cpr  oil's  sont  moins  marginales.  Leurs  parties  basilaires  constituent. 
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la  zone  paratheciale  du  sous-hymenium  (sh).  Celui-d,  epais  au  centre, 
s’amincit  progressivement  sur  ses  bords. 

Ce  qui  precede  montre  que  le  sous-hymenium  du  Lecidea  elaeorlirown 
comnie  celui  du  Buellia  canescens,  est  forme  d’une  partie  primaire  carpo- 
centrale,  (  le  resea u  sous-hymenial  paraphysogene)  el  d'une  partie 
secondaire  que  constituent  les  bases  anastomosees  des  paraphyses.  Cette 
partie  secondaire  contient  de  plus  une  bonne  partie  de  1’appareil  asco- 
sporophytique  et  a  done  des  caracteres  analogues  4  ceux  de  la  formation 
que,  dans  les  apothecies  discopodiennes,  M.  Chadefaud  (1965)  appeile 
carpocentre  secondaire  ou  deuterocentre. 

Dans  le  sous-hymenium,  l’appareil  ascogonial  a  disparu  ainsi  quele 
filament  vesiculeux,  d’allure  pro-sporophytique,  observe  au  stade  IV, 
Au  contraire,  les  Implies  asco-sporophytiques  (ha)  se  sont  multiplies 
et  elles  forment  un  appare.il  ase.oge.ne  volumineux  et  ramifie. 

Les  premiers  elements  de  ces  hyphes  sont  formes  de  cellules  longues, 
a  cytoplasme  fortement  eosinophile  et  apparemment  pourvues  d'anses 
laterales,  ce  qui  semble  indiquer  qu’elles  constituent  un  asco-sporophyte 
deja  dangeardien.  MalheureusemenL,  nous  n’avons  pas  pu  observer 
leurs  noyaux  et  nous  ne  savons  done  pas  si  elles  sont  dicaryotiques  comme 
devrait  l'fitre  un  tel  asco-sporophyte. 

Ces  premiers  elements  ne  produisent  pas  immediatement  des  asques, 
comme  le  font,  au  contraire,  ceux  du  Buellia  canescens  ou  du  Liranoni 
subfuscata.  Conformement  aux  observations  de  0.  Gau.oi;  (1927),  ils 
demeurent  d’abord  asscz  longtemps  a  l’etat  vegetatif.  Pendant  ce  temps, 
ils  se  ramifient  dans  le  sous-hymenium,  s’allongent  contre  la  face  interne 
du  parathecium  et  penetrent.  dans  la  base  de  l'hymenium.  Dans  toutes 
leurs  parties,  ils  sont  garnis  d’anses  laterales,  mais  nous  avons  observe 
que  seuls  leurs  rameaux  terminaux  (ha  "),  plus  greles  que  les  autres,  sont 
certainement  dicaryotiques,  les  cellules  y  etant  nettement  binudeees. 
Partout  ailleurs,  elles  semblent  au  contraire  uninucleees  (pi.  VI,  F.  etF). 

Cela  rappelle  ce  que  nous  avons  decrit  plus  haut  chez  le  Buellia  canes¬ 
cens,  mais  parait  plus  difficile  a  interpreter.  Chez  le  Buellia.  on  a  vu 
qu’a  un  asco-sporophyte  primaire,  depourvu  d’anses  laterales  et  sans 
doute  haploide  succedait  un  asco-sporophyte  secondaire,  au  contraire 
pourvu  d’anses,  dicaryotique  et  seul  ascogene,  et  nous  avons  suppose 
que  le  passage  du  premier  au  second  pouvait  etre  la  consequence  de 
perittogamies.  Chez  le  Lecidea,  on  pourrait  etre  tente  d’admeltic  qu'il 
y  a  de  meme  un  asco-sporophyte  primaire  haploide,  puis  des  peritto¬ 
gamies,  puis  un  asco-sporophyte  secondaire  a  dicaryons,  mais  on  se 
heurterait  alors  a  une  tres  grosse  difliculte,  due  a  ce  que  les  filaments 
de  ce  qui  serait  l’asco-sporophyte  primaire  sont  deja  garnis  d'anses  late¬ 
rales,  a  la  fa^on  des  hyphes  dicaryotiques  les  plus  typiques.  Le  mieux 
serait  peut-etre  de  supposer  que  1' asco-sporophyte,  entierement  pourvu 
d’anses,  est  entierement  dicaryotique,  mais  que,  dans  toutes  ses  parties 
iigees,  les  cellules  deviennent  uninucleees  par  disparition  d'un  de  leurs 
deux  noyaux,  ou,  plus  probablement,  par  une  earyogamier6unissarit  leurs 
deux  noyaux  en  un  seul.  Nous  ne  disposons  malheureusement  d  aucune 
observation  nous  permettant  d’etre  affirmative  a  ce  sujet. 

C’est  seulement  lorsque  l’apothecie  est  bien  degagee  du  thalle  et  ([u'elle 
atteint  de  200  a  OOO  p  de  diametre,  que  les  asques  apparaissenl  enlre 
les  paraphyses,  ce  qui  achevc  1’ edification  de  l'hymenium  (pi.  XI).  IIs 
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so nl  cugendres  par  les  daiigeardies  terminates,  &  anse  laterale,  des  rameaux 

I . . .  de  1’asco-sporophyte,  et  scion  Ic  mode  bien  connu.  Les  asques 

adult''*  dig.  ■’>.  B).  qui  mesurent  50-65  x  12-16  p,  ont  leur  paroi  formee 
,1'ini  endoascus  (en)  epais  et  d’un  exoascus  (ex)  au  contraire  tres  mince, 
mais  double  exterieurement  par  un  epais  gelin  a  la  1'ois  amyloi'de  et  chili- 
nmd.  i  ne).  Le  sommet  de  l’asque  est  occupe  par  un  apparcil  apical  volu- 
niiiii'ii <ln  type  post-archaeasce,  essentiellement  constitue  par  un  dome 
.ipi'  -'l  arnyloi'de  tres  epais,  formant  un  bouchon  apical.  Ce  bouchon  se 
compose,  comme  cbez  le  IhieUia  ranesccns ,  de  plusieurs  Cloches  emboitees 
les  ones  dans  les  autres.  11  y  en  a  cinq.  La  plus  interne,  dont  la  cavite 
esl  Idieaire  ou  nulle,  forme  le  corps  axial  du  dome  (or),  peu  amyloi'de, 
ii  nouns  que  ce  corps  ne  soit  l'equivalent  d’un  coussinel  apical  inclus 
dans  !c  dome.  Les  deux  cloches  suivantes,  pas  toujours  distinctes  l'une 
d'1  *  noire,  constituent  un  anneau  peri-oculaire  (ao)  fortement  amyloi'de. 

<  lociios  cxtcrncs  l ornient  le  d6me  proprement  dit  (d),  fortement 
ilm>dn'dc  seulement  sur  ses  bords.  Au-dessous  du  corps  axial  s’observe 
une  diambre  oculaire,  contenant  une  nasse  apicale. 

I  ■  picsence  dans  le  dome  apical  d  un  anneau  fortement  amyloi'de,  en 
I"1'1"''  do  cloche,  entourant  un  corps  axial  moins  amyloi'de,  rappelle  le  cas 
du  /.  Iliu  ciuiescens  et  il  semble  done  que  les  asques  de  ces  deux  especes 
ap|i."i !  iomient  a  la  rnenie  variante  du  type  post-archaeasce.  Toutefois, 
du  Lccidea  se  rapproche  davantage  du  type  eu-archaeasce,  du 
fail  d<  I  existence  d’une  chambre  oculaire,  garnie  d’une  nasse  apicale 
cl  d  Him  structure  du  dome  plus  nettement  lamelleuse.  Le  mode  de 
ddhisivn ce  n'a  pas  ete  etudie. 

I  ■  -  'i  'iisporcs  (X  par  asque  ;  10-14  •  f>-8  p)  sont  incolores,  elliptiques, 
unn  i  iluhures  et  uninucleees,  sans  particularity  remarcjuables. 

La  noil  action  des  asques  ne  marque  pas  la  fin  de  la  croissance  de 
lap"  ie,  Lelle-ci  semble  due,  pour  l’essentiel,  a  l’allongement  du 
pamHi  min.  I)  autre  part,  comme  die  se  fait  sans  que  1’apothecie  change 
■  e^e  c*°id  interesser  aussi,  et  avec  une  vitesse  egale,  l’excipulum 
et  I  livnicnium. 

A  la  peripheric  de  1’ascocarpe,  la  oil  les  parapliyses  parathcciales 
son!  1  'i  s,  on  n  observe  que  des  hyphes  ascogenes  ou  de  jcunes  asques, 
jam  ii  11  :is.(I1,es  5ges.  Cela  semble  indiquer  que  cette  zone  marginale 
ls  inline,  el  qu  elle  a  ete  formee  apres  la  partie  centrale.  Ainsi 

Sl' 1 " " 1 ' '  '  "'ilirme  ce  que  nous  avons  deja  dit,  a  savoir  que  les  parapliyses 
parol lii'i  laics  sont  les  plus  jeunes.  Par  consequent,  le  bold  du  para- 
ineemm.  qui  ies  engendre,  est  plus  recent  que  sa  base:  par  suite  le 

parathinum  s'accroit,  au  moins  en  partie,  par  son  bord  fibre,  el  il 

8l,r"  lv  les  Parapliyses  parathcciales  et  les  hyphes  amphitheciales 
cn  orc|rc  basifuge. 

(.|  I-m!,  la  tonne  de  cone  renverse  de  l'apothecie  adulte  du  L.  elacocliroma 
i lour  l'"ll|'SSC  (*1  Sa  ba.se  0llt  fail  «1  u 'elle  a  ete  souvent  decrite  comme 

le  i  '  1111  slipe.  Mais  tel  n'est  pas  notre  avis,  parce  que  :  —  1)  vers 

li,-,  ',lul'  ne  s’epaissit  que  motlerement  et  s’epanoiiit  de  fapon  regu- 
et '  i  *  Sa  base  ^orme  un  podium  peu  epais,  non  un  stipe  veritable, 
"""phologiquement  elle  nous  parait  du  type  cupule-sessile. 
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4.  —  REMARQUES  ET  CONCLUSIONS 
A  L’fiTUDE  DU  LEOIDEA  ELAEOCEEOMA. 

Les  observations  qtie  nous  venons  de  rapporter  nous  conduisent  a 
formuler  les  remarques  et  les  conclusions  suivantes  : 

A  -  Conqiaraison  de  I'untoglnese  des  apollieeies  du  La-idea  elaeochrama 
si  cello  du  Buellia  cancscens  (voir  fig.  7,  B  et  A). 

1 .  Chez  ces  deux  especes.  la  premiere  ebauche  de  l’apotheeie  est 
constitute  par  un  plexus  primordial ,  contenant  un  appareil  ascot/onM 
c'est-a-dire  un  groupe  de  filaments  ascogoniaux  ou  archicarpes,  composes 
chacun  d’un  ascogone  et  d'un  Irichoggne. 

Mais  chez  le  Buellia,  l’appareil  ascogonial  se  difierencie  le  premier, 
landis  que  chez  le  Lecidea  il  se  developpe  dans  le  plexus,  forme  avant 
lui.  Ce  qu’on  peut  traduire  en  disant  qu’au  debut  de  l’ontogemse,  le 
developpement  de  1’appareil  ascogonial  est  plus  rapide  que  celui  du  carpo- 
centre  chez  le  Buellia,  et,  au  contraire,  moins  rapide  chez  le  Lecidea. 

2.  Fgalement  chez  l’une  et  l’autre  espece,  l’appareil  ascogonial 
forme,  dans  le  plexus  primordial,  un  peloton  ascogonial. 

Mais  chez  le  Lecidea,  il  est  complete  pour  cela  par  un  systeme  de  fila¬ 
ments  recouvrants  qui,  chez  le  Buellia,  font  defaut,  ou  du  moins  no  sont 
pas  distincts  des  hyphes  du  carpocentre.  Ces  filaments  rappellenl  ceux 
qui  forment  les  ascothecies  (ou  lagynies)  des  Pyrenomycetes  ascohyme- 
niaux.  Leur  ensemble  constitue  done  un  appareil  aseolhecien,  dans  lequel 
est  inclus  1’appareil  ascogonial. 

2.  Chez  le  Lecidea  com  me  chez  le  Buellia,  du  plexus  primordial  deri- 
vent  une  cnveloppe  pericentrale  et  un  carpocentre.  La  partie  inierieure 
de  celui-ci  devient  un  appareil  paraphysogene  (  -  reseau  sous-hymenial 
paraphysogene),  generateur  des  paraphyses  primaires  ( =  paraphyses 
epicentrales),  tandis  que  sa  partie  superieure  engendre  un  appareil  para- 
physoide  (=  reseau  paraphysol'de). 

Mais,  chez  le  Lecidea,  la  totalite  du  carpocentre  se  trahsforme  en  une 
enveloppe  pericentrale  qui  ensuite  emet  secondairemenl,  et  envoie.dans 
le  peloton  ascogonial,  les  hyphes  du  reseau  carpocentral.  Chez  le  Iki0a, 
au  contraire,  seule  la  peripherie  du  carpocentre  forme  l’enveloppe.  sa 
partie  centrale  devenant  directement  ce  reseau. 

Par  son  comportement,  le  carpocentre  du  Lecidea  rappelle  cclui  de 
certains  Pyrenomycetes  de  la  famille  des  Diatrypacees,  tels  que  le  I'.rypto- 
sphaeria  eunopia  (Fr.)  Nitschk.  etudie  par  Mme  A.  Pahouex-I.educ 
(1965).  On  retrouve  en  effet  chez  ceux-ci,  autour  de  chaque  appareil 
ascogonial,  une  enveloppe  dont.  la  face  interne  envoie  ensuite,  entre  les 
elements  ascogoniaux,  des  hyphes  formant  un  reseau.  On  admet  que 
cette  enveloppe  est  une  ascothecie,  mais  une  comparaison  avec  le  Leciden 
elaeochroma  pourrait  conduire  a  1’idee  cju’il  s’agit  plut6L  d’une  enveloppe 
pericentrale  dans  laquelle  devrait  se  trouver,  comme  chez  ce  Lichen, 
un  appareil  aseothecien  distinct,  qui  en  realile  fait  defaut. 

1 .  L’ enveloppe  pericentrale  du  Lecidea  comporte,  comme  celle  du  Buellia, 
un  toil  et  un  plancher. 

Mais,  chez  le  Lecidea,  ces  deux  parties  sont  separees  par  une  disconh- 


Source :  MNHN,  Paris 
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mi i  1  >'  flans  laquelle  so  developpe  un  plexus  annulaire  circumcenlral, 
Hindis  que,  chez  le  Buellia,  elles  sont  reunies  par  un  mur  egalement  annu- 
lairo.  le  munchon  pericentral. 

I.e  plexus  circumcentral  du  Lecidea  fait  defaut  chez  lc  Buellia.  Par 
la  suite,  sa  face  interne  constilue  chez  le  Lecidea  la  partie  margin  ale  de 
I'iip pared  paraphysogene,  et  produit  des  paraphyses  circumcentrales 
prinutires.  Finalement,  il  s’incorpore  tout  entier  a  I'enveloppe  dont  il 
constilue,  autour  du  plancher,  l’element  peribasal. 

Le  inanchon  pericentral  du  Buellia  manque  chez  le  Lecidea.  11  est 
cosmic  rcmplace  par  un  pro-parathecium ,  qui  produit  des  parapluj.ses 
prn-paraUieciales,  et  dont  le  Lecidea  est  egalement  depourvu. 

•'>•  Pans  les  deux  especes,  les  premiers  sLades  du  developpement  sont 
nmi""  <irpcs  :  quand  apparaissent  et  se  developpent  les  paraphyses  pri- 
maiivv  l'ebauche  est  encore  close.  Mais  ce  stade  est  plus  court  chez  le 
Liriilcii  dont  le  toit  pericentral  disparait  rapidement. 

ii  I/ontog^nese  de  1’apothecie  s’acheve,  chez  le  Lecidea  coniine  chez 
le  Iturllia,  par  le  developpement  d'un  parathecium  qui  debute  sous  la 
fan m  d  une  couronne  initiate ,  formee  d’hyphes  separees.  Ensuite,  il 
i'lncl  i  a  ordre  basifuge,  des  paraphyses  paralheciales  sur  sa  face  interne 
el  ills  hyphes  amphilhdciales,  formant  un  amphilhecium  lecidein,  sur 
sa  face  externe. 

Mais  le  parathecium  du  Buellia  se  forme  autour  de  1’ouverture  de 
I'ascni-arpe,  sur  le  bord  du  pro-parathecium,  tandis  que  celui  du  Lecidea 
*s I  cngendre  par  1’anneau  circumcentral  et  ceinture  la  base  de  la  jeune 

apothecie. 

7  l  die  derniere  difference  entre  le  Lecidea  et  le  Buellia  tient  au  compor- 
l;'lll,'Ml  11,1  plancher  de  I’enveloppe  pericentrale  qui,  chez  le  Lecidea , 
sYpaissit  et  se  transforme  en  un  podium  rudimentaire,  situe  a  la  base  de 

l'apothecie. 

(>  podium  ne  joue  qu’un  role  efface  dans  la  surrection  de  l’ascocarpe. 
Celle-ci  est  due  surtout  a  l'accroissement  vers  le  haul  du  parathecium 
'  i  a  1  allongement,  au-dessus  du  reseau  paraphysogene,  des  bases  des 
paraphyses  qui  constituent  avec  celui-ci  le  sous-hymenium. 

Sui  ce  point,  nos  observations  contredisent  celles  de  0.  Galloe  (1927) 
s’1""  l,'«ll-it’l  la  surrection  de  l’ascocarpe  est  due  a  l’aUongement  d’un 
'lip.  M.us-ascogonial  qui  souleverait,  en  s’accroissant,  le  sous-hymenium 
et  I’hymeniiun. 

11  Lomparaison  des  apothfeies  adiiltes  du  Lecidea  elaeochroma 
a  celles  du  Buellia  canescens. 

1  1  >u  point  de  vue  de  leur  origine,  et  I’appareil  sporophylique  etant 
mis  a  I1,11  '•  les  elements  de  l’ascocarpe  adulte  du  Lecidea  elaeochroma 
smil  -I.  dci/.r  series  :  les  uns,  qui  torment  la  partie  centrale  de  l’ascocarpe 
s,""1  "" yocenlraux ,  les  autres,  a  la  peripherie  et  surajoutes  aux  prcce- 
f'fiHs,  sont  paralheciaux. 

•"ms  ,1  existe  en  outre,  chez  le  Buellia,  des  elements  pro-paralheciaux 
diiI  le  Lecidea  est  depourvu.  Nous  devons  aussi  rappeler  qu’on  observe 
‘f’z  "'loi-i  i  un  appareil  ascothecien  qui  manque  chez  le  Buellia,  mais, 

Sla,le  adulte,  cet  appareil  n’est  plus  distinct. 


Source :  MNHN,  Paris 


2.  Malgre  ces  differences,  la  structure  des  ascocarpes  adultes  est  assez 
voisine  dans  les  deux  especes.  11s  comprennent,  en  effet,  chez  l'une  et 
I'autre,  de  bas  en  haut  et  de  l'inlerieur  vers  l'exterieur  :  a)  un  epilhdcium 
sombre,  constitue  par  le  sommet  bruni  des  paraphyses,  sommet  qui  est 
simple  chez  le  Lecidea,  au  contraire  ramifie  chez  le  Bueliia :  b)  un  ht)me- 
niurn  hyalin  ;  r)  un  sous-hijmenium,  sombre  chez  le  Buellin,  clair  chez 
le  Lecidea ,  forme  par  le  reseau  paraphysogene,  auquel  s’ajoutent  les 
parties  basales  des  paraphyses ;  d)  I'excipulum,  de  couleur  sombre. 
Chez  le  Bueliia,  il  a  la  forme  d’une  ecuelle  a  fond  large  et  plat,  dont  seul 
le  bord  est  redresse.  Au  contraire,  chez  le  Lecidea,  c'est  une  coupe  assez 
profonde,  dont  la  base  est  etroite  et  transformee  en  un  podium  rudi- 
mentaire,  et  qui  s'ouvre  vers  le  haul  a  la  faeon  d’un  entonnoir.  Dans  les 
deux  cas,  la  base  de  I'excipulum  derive  du  plancher  de  l'enveloppe  peri- 
centrale  tandis  que  ses  llarics  sont  constitues  par  le  paratheciuni  (pie 
double  exterieurement  un  amphithecium  lecidcin.  Les  ascocarpes  des 
deux  especes  sont  done  du  type  eu-lccidein ,  .vn.su  IL  Dihuii. 

C  -  L'appareil  sporopliytique  du  Lecidea  elaeochroma 
et  du  Bu cilia  cimescens. 

Comine  chez  le  Bueliia  canesccns,  on  peut  reconnoitre  chez  le  Lecidea, 
au  cours  de  la  differenciation  de  l’appareil  sporopliytique,  trois  types 
d’elenients  :  —  1  .  un  appareil  asrogonial  complexe,  forme  de  nombreus 
filaments  ascogoniaux  du  type  Collema ;  —  2.  un  element  vesiculeux 
qui  se  developpe  apres  l'appareil  ascogonial  et  avant  le  systemc  asco- 
sporophytique  et  qui  est  peut-etre  un  pro-sporophgte ;  —  .‘L  un  uppurcil 
asco-sporophfjliqite.  complexe  et  ramitie  qui,  inclus  principalement  dans 
le  sous-hymenium,  produit  linalement  les  asques. 

Bien  que  nous  n’ayons  pas  etudie  d’une  fa^on  suffisamment  precise 
ces  formations  et  leur  cytologic,  nous  pouvons  formuler  a  leur  sujet 
quelques  reinarques  (!) : 

a)  En  ce  qui  concerne  V appareil  ascogonial  : 

1  .  Tandis  que  les  filaments  ascogoniaux  (  — archicarpes)  qui  le  compo- 
sent  sont  independants  les  uns  des  autres  chez  le  Bueliia,  ils  divergent 
au  contraire  a  partir  d’une  base  commune  et  forment  ainsi  un  sysleme 
rami  lie  complexe  chez  le  Lecidea. 

2.  Tandis  que  chez  le  Bueliia  tous  ces  filaments  sont  identiques,  chez 
le  Lecidea  les  plus  internes  sont  les  mieux  differencies,  les  plus  externes, 
probablement  steriles,  l'etant  beaucoup  inoins,  et  certains  d'entre  cux 
n'etant  plus  que  des  fdaments  recouvrants,  formant  l'appareil  asco- 
thecien. 

Chez  le  Lecidea,  mais  non  chez  le  Bueliia ,  aux  stades  plus  avances 
(slades  111  et  IV)  ces  filaments  presentent  de  frequentes  anaslomo sa 
dont  la  nature  exacte  n’a  pu  etre  precisee.  Le  fait  qu’elles  unissenl  presque 
uniquement  des  filaments  externes  peu  differencies,  a  un  stade  oil  nombre 
d'entre  eux  cominencenl  a  dcgeiierer,  pourrait  indiquer  qu'elles  sun! 

i> ■■  slatlJ  soiihaitt'  itu  fl''‘vi-lo|i(K'im-nl.  Or!  nous  avons  souligiid  an  ili'luit  lie  r"  cbo i'll •  ■ 
comblen  l»  d4couvcrtc  (tes  stades  les  plus  jeuues  est  nldatoire  cliez  le  Lecidea  eheoohrom'1' 
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*  Pursment  yegdlativc.  Toutefois,  fhypothise  d'un  phdnomSne 
'l""'1"  IC  g  ““st  «;/"  °8U'  * P'"8*!-*  decrite  par  F.  Moreau 
'  ,  envisages,  du  moms  taut  que  l  origine  exacte 

!i,  pui-sporophytc  (?)  ,1  rme  pari  et  des  hypl.es  ascogbnes  d'autre  part 

KlL;  ,  i  “,,pk's  *  "*>*»  ascogoniale.  anaslo- 

'""l  Halt  oVsl  »  T“  PrMP°r0Phytique.  qui  c.rrespondrait  A  ce 
!  ■'  dais  cest  uae  chose  que  nous  ne  saurions  affirmer. 

\u  stade  suivanl.  ce  que  nous  pensons  puuvoir  elre  Vappareil 
tijthylK/ue  esl  consular  chez  le  liurllh,  par  des  amas  do  3  i  5  of 

; ;;;  'TteUTTf'* 1,1  k  '-™*0  par  1111  h°y“  unique, 

"ou-s  n  aeons  inatheureusement  pu  observer  s'il  est  continu  on 
cloisonne,  haplo.de,  fflicto-haplolde  ou  dicaryotique 
m"'1"'  Ies  d™*  ms.  Pongine  precise  de  cel  appareil  nous  a  echanoe 

. ,c  im*“  11  «*  micto-haplolde  el  derive  dhm  des  couples 

%  anastomosees,  n  est  que  formuler  one  hypo, fie 

p,: 

P^TSmeS.  r“r,re  enge"dr‘iS  P“  ~  ™ 

1  h’-'R  le  Hurl] m  ces  filaments  paraissent  former  un  asco-sporophvte 
le  sch™a  suivant  :  pro-sporophyte  haploide  ffllamSS 
1  ,1  |:l"S  primaires,  haploi'des.  Sans  arises  laterales  peniio- 

se”"dair'!-  * 

flnWiSSj!  q“’,“U  CTtr“lre’  *“•*>*  certaines  apparences, 

■  e  perittogamies  dans  1  asco-sporophyte  est  pen  probable- 

at  ,  t"  h’,“  red,  I""?  ral'S'  “  **  Slre  entierement  dicaryotique,' 
™  a  m  H  ses  "*■•*  te™inaux  contienaent  elTecti- 

dis,,.,, iti“,"  ad!C?m°d  peukl’,re  parce  'P'S.  dans  loutes  les  autres,  1!  y  a 
On  "  ,k  11,11  d‘‘s  “nyanE  ™  fusion  des  deux  noyau*  en  un  sent 
Si  „  ' ,  Ti"1;  er“  comparabl,!  d»  le  iecnm.ro  subfmeata 

-•  0  bh1  f  Pr°  ““  r“1,ement'  e11'  mnstitnerait  un  phtlLnen 

™lil  F,  „td  ;  po,,voas  tualheureusement  affirmer  sa 

du  1  ■  S‘n"°S  °bSer.Vatl0n!  «™>  exaetes.  fasco-sporophyle 

Iutmia  ,1  ,  t  m  P"“  etrr  dimcilp  *  interpreter  ]e  cycle  caryo- 

peu vent  enrare  d  ?  les  lWories  I°™mlees  A  son  sujel 

i  ''I  t  ncoie  cLre  loin  de  tout  expliquer.  J 

tneifl  .'Sgftjfg  aussi  remarquable  du  fait  que  son  developpe- 

laqaell,  „e  fall  “fi  "FT*  'S"e  Pl'a“  ™eetative-  Pendant 

ne  iait  que  croitre  et  se  ramiher. 

-  I-K  TYPE  D’ORGANISATION  DE  L’APOTHECIE 

'■Ei  ANORIENNE,  ou  apothecie  parathecienne. 

fait  [:;;,;;3arsn  f ",  heddea  elae°':hl°™  avec  ie  Buellia  canescens, 
de  '"I'lpicndre’  alS  (  eck!‘re  un.ST/,<W(7  de  reference  (lig.  4)  permeltant 
genie  el  I;,  sir,.',. In  l°Utes  ,es.v.anantes  dont  dies  sont  capables,  l’onto- 

re  des  apothecies  de  toutes  les  Lecanorales  (lalo  sensu). 
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Cette  comparaison  nous  a  montre  que  :  —  u)  certaines  tovmations  sent 
communes  an  Lecidea  tlaeochroma  et  an  Buelha  nines* f ms  .  c  est  k  cas 
notamme.nl  du  plexus  primordial  et  du  parathecmm  : 1)  ante 
au  contraire  scat  propres  a  i  une  de  ces  especes  settlement .  ainsi  an 
appareil  icotlieeien  et  an  plexus  anuulaire  circumcentra  n  ex, stent 
chez  le  Leciiea,  tin  pro-parathecium  seulement  chez  le  Bueltu  ; —  0  enln, 
certains  details  varient  quand  on  passe  d'une  espece  a  1  autre,  lomrne 
Mr  example  la  Vitesse  de  developpement  du  plexus  primordial  par  rapport 
l  cell,*  de  Pappareil  ascogonial.  i'origine  (primaire  ou  secondarre)  du  mm 
carpocentral  lhmportanec  relative  des  Slades  angiocarpe  et  gymnortirpe. 

Par  suite  on  est  conduit  a  admettre  que  les  ascocarpes  du  Buelha 
can Seen*  et  du  Leaded  elaeochroma  peuvent  etre  des  vamntes  inn  mem, 
type  fundamental,  le  type  lecanorien,  qu  avee  M.  CHMmrioD  (1965) 

on  peut  qualifier  de  parathidm.  ,  . . 

Dans  Ce  type,  l'ontogenie  et  la  structure  de  1  apotlrecie  dont  nous  as  On 
doji  dime  2  1902  un  pr®**  aperpn,  peuvent  etre  trade, tips,  dans  I  elat 
actnel  de  liotre  travail,  par  le  schema  suivant  (tig.  1,  A  a  i 

1 .  An  corns  du  developpement  de  cette  apolhecie.  a  parlor  d’un  prMA 
Hum  (A)  se  forme  une  cbm  idle  apaiheciale  (B  et  C)  aux  depens  de  laqnelk 
s’ organise  ensuite  I'apothecie  adulle  (D). 

2  Au  stade  primordial  (A),  ou  stade  du  prirmrdium,  celui-ci  est  crash- 
tue  par  un  plexus  primordial  ( pr )  plus  mi  moms  Incite  parfois  au  contrsirc 
si  compact  qu’il  merite  le  nom  de  nodule  primordial. 

Ce  pfexus  contient  r appareil  ascogonial  qui,  pmmtivement  du  moics, 
devait  etre  entoure  par  un  appareil  ascolhecien  rudimentaire. 

h  Au  stade  de  Vebauehe  dpothiciale  (B),  il  y  a  dilferenciation  progres¬ 
sive  des  diverses  parties  du  plexus  primordial.  Sa  partie  centrale  se  trans- 
forme  eu  un  carpacenlre  et  sa  partie  periphenque  en  un  J"* 

une  enoeioppe  pincentrale  autour  du  carpocentre.  Pour  cela  .  —  „)  0 
“s  parties  inmrieure  et  superieure  devinnnent  tune  le  plaaebr  (pl|, 
1’autre  le  foil  (1)  de  i'enveloppe  pcncentraie.  Eutre  les  deux,  k  .cs k  d 
plexus  constitue  le  carpocentre  (c)  (-  reseau  carpocentral)  ,  — 
fa  partie  inferieure  du  carpocentre  deviant  lc  reseau  sow-hgm  m a  M) 
nut  par  la  suite,  pourra  are  generateur  de  paraphgses  pmirn  P“" 
trains  lq  )  (-  carpocentrales)  et  done  fonettonaer  comme  appare  l  pm 
physoglnc.  Au-dessus,  la  partie  superieure,  spirant  pW am  - « 
le  haul  se  transforme  en  un  reseau (  =.  appareil) paraphgsoiibfr). , pines 
souvent  qu’une  formation  transitoire.  mais  qui,  chez 
donne  directemenl  les  filaments  stdn les  de  1  hymemum,  lesquels  ^ 
ulors  des  paraphysoides,  non  des  paraphyses  verltables.  Autour  dur^  ^ 
paraphysol'de,  aux  depens  de  ses  hyphes  les  phis  ext,  , 

Lnofioi,  pericentral,  qui  reunit  lc  tort  et  le  plancher  pencentraux 
complete  ainsi  I’enveloppe  pericentrale.  .  iu  ,,iexus 

L 'ensemble  ties  elements  qni  se  difKrene.ent  a, ns,  aux  fP'”  1 '  P' 
primordial,  constitue  la  pa, lie  carpoeentrae  ou  pmuordmle Ac il  ascMP  ( 

Dans  le  reseau  ascogonial.  a  partir  des  filaments  ascogomaux,  comn 
a  se  developper  1  'appareil  sporophytique.  l  interieur 

La  difTerenciation  de  la  paUssade  hym^niale  se  faisant  a  ^ 

d'une  ebauche  totalement  close  et,  notamment,  a  1  abr,  du  ttttpoi  m 
cette  partie  du  developpement  peut  etre  quahfiee  d  angmarpe. 
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on  remarquera  qu'il  s’agit  d’une  angiocarpie  relative  h  l’enveloppe  peri- 
n  iilrale,  et  non  au  fait  que  1’ebauche  est  incluse  dans  le  thalle  du  Lichen. 

I  Mnis  en  meme  temps  qu’elle  se  diflerencie,  l’cbauche  peut  s’accroitre 
,  n  .  I i;i metre,  par  adjonction  a  sa  peripherie  d’une  peribase  plus  ou  moins 
,-r>"i|.U‘xc  qui  a  en  outre  pour  fonction  d’engendrer  le  parathecium 
(M.  UlADEl'AUD,  1965). 


Cette  piribme  devrait  se  developper  trts  tSt, 
alor  11  tTencia*’ion  du  Loit  et  du  plancher  pericentraux.  Elle  serail. 
1,  ‘i,: .lUiee  Par  un  Plexus  annuli, ire  circumcenlral  (tc),  qui  entoureraiL 

du . .  (H>-  aurail  m«me  structure  que  celui-ci,  et  aux  depens 

du!,,  '  "SVlte  (C)’  s’a“roftraiei#  en  largeur  a  la  fois  les  deux  parties 
,,t  |t  “  1  1  ''"Lre  (reseau  paraphysogene  et  reseau  paraphysoide),  le  plancher 
;  :'\|)rt*  cfla-  la  Partie  peripherique  du  plexus  deviendrait  le 
lap,../  I>cricenlral  ( mp ).  Nous  avons  appele  anncau  circumcenlral  ( ac ) 
een tn-  e  Ce  p  C|ui  accr°it''ait  la  partie  paraphysogene  du  carpo- 

!"o-parathecium  celle  qui  sert  a  accroitre  le  plancher  pericentral. 


4(j4  M  M.-A.  LETR0IHT-GA1.1INUU 

L'une  et  l’autre  peuvent  engendrcr  lies  paraphyses  (q"  =  paraphyso 
rireumcentrales  on  pro-paratheciaks)  qui  apparUennent  a  lebatth, 
apolhidale  el  sont  (lone,  comme  les  paraphyses  carpocentrales,  des  pan- 
physes  primaires.  ...  „  T 

Mais,  cn  fait,  les  chosesne  se  passent  ainsi  chezaucune  cies  i_,etanorales 
mie  nous  avons  eludiees  parte  que  chez  loutes  s’observent  des  varinnies, 
\insi  •  a.  chez  le  Lecidea  ehieochroma  (fig.  7,  B),  le  plexus  anniilaire 
{tr)  reste  rudimentaire  et  ne  se  difference  pas.  II  n’accroit  ni  le  let,  ni 
le  reseau  paraphysoide  ;  il  jovie  seulement  le  role  d’anneau  circumeentral 
et  de  generateur  du  parathecium  avant  de  s’incorporer  Lout  enlier  au 
pla 


accroissement  du 
mgendre  le  para- 

umcentral  “fait*  defaut  ;  la  peribase  n’accrott  ni 


•  il  n'y  a  pas  de  manchon  pericentral  ni  de  pro-parathecium ; 
-  i j .  chez  le  Buellia  canescens  (fig.  7,  A),  au  contraire,  le  plexus  esl 
d’emblee  remplace  par  le  manchon  pericentral  ( mp )  qu  a  son  tour  rem- 
place  bientot  un  pro-parathecium  ( ppa )  . 
plancher,  produit  des  paraphyses  pro-paratheciales 
thecium  :  l'anneau  circumeentral  fait  defaut ;  la 
le  toit,  ni  le  reseau  paraphysoide. 

I  /  c  passage  a  Vascocarpe  adulte  est  marque  d’une  part  par  la  dispa- 
rition  du  toil' pericentral,  ce  qui  rend  le  developpemenL  gymnocarpr, 
el  d’ autre  part  par  le  developpement  de  l’appareil  parathecial. 

Ce  dernier  prend  naissance  sur  la  marge  de  la  peribase,  c’est-a-dire  dr 
l’anneau  circumeentral  on  du  pro-parathecium,  sous  la  forme  d  unc  cou- 
ronne  d’hyphes  courtcs,  a  extrenlites  hbres  el  separces  :  c.  est  la  munmne 
initiate  du  parathecium  ou  de  l’appareil  parathecial. 

Ensuile  les  hyphes  de  cette  couronne  s’allongent  vers  le  haul,  ce  qui 
la  transforme  en  un  parathecium  [pa)  que  coiffe  au  sommeL  une  nmrtmm 
paralheciak  (epa),  de  meme  structure  que  la  couronne  mitiale. 

Fonctionnant  comme  un  appared  paraphysogene,  le  parathecium  pio- 
duit  sur  sa  face  interne  des  paraphyses  paralheciales  [if  ")  qui  s  ajouiem 
aux  paraphyses  carpocentrales  et  circumeentrales ;  leurs  parties  lermi- 
nales  constituent  la  partie  secondaire.  de  l’hymenium  et  leurs  parties 
proximales  entremelees,  la  partie  secondaire  deuterocentrale  du  sou*- 
hymenium.  Dans  le  sous-hymenium,  s’allongent  les  hyphes  ascugena 
de  l’asco-sporophyte,  qui  produisent  les  asques. 

En  meme  temps  que  la  face  interne  du  parathecium  produit  les  para- 
plivses  paratheciales,  de  sa  face  externe  naissent  des  hyphes  amphillmni ■» 
qui,  en  principe  dirigees  obliquement  vers  1’exterieur  et  vers  le  haut.  et 
plus  ou  moins  coalescentes,  constituent  Vamphithecium  (am). 

f. ’ensemble  du  plancher,  du  pro-parathecium  (quand  '*  exislc  , 

•  sa  couronne  et  de  I’amphithecium  forme  1  e.u  ipulM  • 
■lui-ci,  le  sous-hymenium  est  constitue  par  le  reseau  sous- 
circumcentral,  lui  aussi  pioclucteur 
iarties  basilaires  entremelees  des  paraphyses. 


parathecium  av 
A  l’interieur  de 
hymenial  paraphysogene,  l’a 
de  paraphyses,  ‘  ’ . 


III. 


-  LE  LECANORA  SUBFUSCATA  Magn. 


En  1962  (b),  nous  avons  public  une  note  breve  sur  cette  espece. 
pour  le  Lecidea  ehieochroma  nous  avions  interprete  alors  1  \  *iL 

ceinture  le  carpocentre  comme  un  pro-parathecium  :  en  realitc  i 
comme  nous  le  verrons,  d’un  plexus  annulaire  circumeentral.  ana  k 
a  celui  du  Lecidea  ehieochroma ,  et  faisant  partie  de  la  peribase. 


Source :  MNHN,  Pa/7! 
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ONTOGENIE  ET  ANATOM1E  DES  APOTHECIES 

1.  —  DESCRIPTION  DTI  LECANORA  SUBF USCA TA 
ET  POSITION  SYSTEMATIQUE  DU  GENRE  LEG  A  NOB  A . 

A  —  Le  Lecanora  subfuscata  (pi.  XII,  A)  est  un  Lichen  crustace 
epiphyte  commun.  Son  thalle  (th)  est  blanc-grisatre,  limite  oil  non  ;  il 
jan n 1 1  sous  Taction  de  la  potasse.  Le$  apothecies  (ap)  sont  petites,  nom- 
brouscs,  saillantes,  et  retrecies  a  la  base.  Le  disque  hymenial  (dh)  est  circu- 
laire.  Iirun-rougeatre,  generalement  plan.  II  est  entoure  d’un  rebord  thallin, 

mi . et  luisant,  de  meme  couleur  que  le  thalle  et  comme  celui-ci  garni 

de  _  uidies.  (Test  pour  qualifier  ce  rebord  thallin.  parfois  appele  marge 
dial  line  ou  excipulum  thallinum,  qu’a  d’abord  etc  cree  le  terme  c Yamphilhe - 
cium  (am). 

I :  •  emment.  cependant,  nos  recherches,  qui  completaient  celles  de 
It.  in  (1952  et  195-1),  nous  ont  amende  a  uliliser  ce  terme  unique- 
men '  pour  designer  la  formation  constitute  par  les  hyphes  amphithe- 
cialc-  issues  du  parathecium.  Par  suite,  le  terme  d’amphithecium  n’est 
plus,  scion  nous,  strictement  synonyme  de  celui  de  rebord  thallin,  sauf 
Inn !  us  dans  le  cas  des  apothecies  eu-lecanorines,  scnsu  R.  Dughi. 

I '  ulres  Lichens,  appartenant  a  d’autres  genres  et  a  d'autres  families, 
possi  lent  eux  aussi  des  apothecies  pourvues  d'une  marge  thalline  :  elles 
sonl  ilit.es  «  lecanorines  ».  Elles  s’opposent  aux  apothecies  lecideines  des 
l.iritli'a.  Buellia  et  genres  analogues  dont  le  disque  est  entoure  d’une 
mam-  lanlot  claire,  tantdt  sombre,  tres  differente  du  thalle  et  depourvue 
de  gonidies. 

Puns  la  section  du  g.  Lecanora  a  laquelle  il  appartient,  le  L.  subfuscata 
est  mi  '  (Prise  par  ses  paraphyses,  brunies  au  sommet,  el  par  son  rebord 
thallin.  pourvu  d’un  cortex  luisant  et  d’une  medulle  contenant  de  gros 

eristaux. 

H  Du  point  de  vue  de  sa  position  sijstemalique ,  le  g.  Lecanora  appar- 
lient,  parmi  les  Lecanorales,  a  la  famille  des  Lecanoracees.  Celle-ci  reunit, 
selon  les  vues  de  A.  Zahlbruckner  (1907),  tous  les  Lichens  cyclocarpines 
a  Him  1  crustace  qui  sont  pourvus  a  la  fois  d’apothecies  lecanorines  et 
saillanlcs.  et  de  gonidies  trebouxioides  ou  palmelloides,  e’est-a-dire 
iiajtj'  i tenant  pas  a  des  Trentepohliacees.  Sont  toutefois  exclues  de  cet 
ensemble  les  especes  a  spores  polariloculaires  (g.  Caloplaca)  ou  a  spores 
brums  cl  septees  (g.  Rinodina). 

Mulp!,  |a  grande  ressemblance  morphologique  des  especes  qui  compo- 
sent  '  famille,  ainsi  delinie,  elle  if  est  pas  homogene.  Nous  verrons 
par  cm  mple  que  les  g.  Lecanora.  Phlyctis  et  Icmadophila  qui  lui  appar- 
tienm-ni,  different  a  la  fois  par  le  mode  de  developpement  de  leurs  asco- 
carpes  et  par  la  structure  de  leurs  asques. 

D  in  s  Abbayes  (1951)  classe  les  Lecanoracees  dans  l'ordre  des  Leca- 
n'uabs  s triclo  scnsu,  qui  groupe  la  plupart  des  Lichens  a  ascocarpes 
ecamini.s.  Get  ordre  correspond  a  peu  pres  a  la  lignee  Parmeliacees- 
l sneacces.  distinguee  par  J.  A.  Nannfeldt  (1932). 

Oivcrs  auteurs  se  sont  inlerroges  sur  les  affinites  possibles  des  g.  Leca- 
nor"  D  l-ccidea  (famille  des  Lecideacees)  qui  sont  tres  proches  par  la 
m(irphob.gie  du  thalle  et  les  caracteres  sporaux.  La  difference  essentielle 
''Die  les  deux  genres  est  que  l'excipulum  des  apothecies  est  thallotde 
ct>ez  les  Lecanora,  non  thalloi'de  chez  les  Lecidea. 


Source :  MNHN,  Paris 
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2.  —  STRUCTURE  DU  THALLE  ET  DE  L’APOTHfiCIE  ADULTE 
DU  LECANORA  SUBFU80ATA. 

A  —  Dans  le  thalle,  les  parties  jeunes  sont  lisses  et  endophleodes. 
Le  cortex  y  est  peu  differeneie.  Les  gonidies  sont  egalement  reparties 
dans  toute  l’epaisseur  du  Lichen  (pi.  XII,  B).  Les  parties  plus  dgces  sont 
au  contraire  finement  granuleuses  et  epiphleodes.  Le  cortex  y  est  plus 
epais  et  prosoplectenchymateux.  Sous  la  couche  gonidiale,  on  observe 
une  couche  medullaire  plus  ou  moins  epaisse. 

Conformement  aux  observations  de  C.  Moruzi  (1932),  les  hyphes 
envoient  dans  les  gonidies  de  fins  haustoriums  intracellulaires  (hi). 

B  —  Dans  Yapolhecie  ndulte  (pi.  XVII),  on  distingue  de  l’intcrieur 
vers  l'exterieur  et  de  haut  en  bas  : 

a)  L’hymenium  ( h ).  II  est  forme  par  des  paraphyscs  ( q )  pluricellulaires, 
minces,  dressees,  non  ramifiees,  a  cellules  uninucleees.  Elies  sont  libres 
au  sommet ;  I’ensemble  de  leurs  cellules  terminales,  brunes  et  legerement 
renflees,  constitue  Vepilhecium(k).  D'autre  part,  elles  sont  enrobees,  comme 
celles  des  especes  precedentes,  dans  une  gelee  hymeniale  transparente, 
qui  de  plus  recouvre  le  disque  hymenial  d’une  couche  hyaline.  Entre  les 
paraphyses  se  dressent  les  a.sques  (as),  contenant  chacun  huit  asms  pores 
ovo'ides,  hyalines,  unicellulaires  et  uninucleees. 

b)  Sous  1’hymenium,  le  sous-hymenium  (sh").  11  a  la  forme  d'un  cone 
renverse,  dont  la  pointe  est  tournee  vers  le  bas  de  l’apothecie.  II  est  forme 
par  les  bases  des  paraphyses,  plus  ou  moins  anastomosees  entre  elles  et 
entre  lesquelles  se  ramifient  les  hyphes  sporophytiques  (ha),  lolles-ci 
divergent  4  partir  de  la  pointe  du  cone.  Sous  l’hymenium,  elles  forment 
une  couche  continue  de  filaments  ascogenes  qui,  garnis  d’anses  laterales. 
donnent  naissance  aux  asques  :  c’est  la  couche  thecogene  de  R.  Dughi  i  1954). 

c)  Le  parathecium  (=  excipulum  proprium  =  marge  propre)  (pa),  II 
est  proso-plectenchymateux  et  entoure  1'hymenium  et  le  sous-hymenium. 
a  la  maniere  d’un  calice.  Ses  hyphes  sont  dirigees  obliquemenl  \  ers  le 
haut  et  coalescentes.  Leurs  cellules,  etroites  et  etoilees,  sont  anaslo- 
mosees  entre  elles,  et  pourvues  de  parois  epaisses  et  incolores. 

Du  parathecium  ainsi  constitue  se  detachent,  vers  l’interieur,  des 
paraphyses  paratheciales  (q"),  et,  vers  l’exterieur,  les  hyphes  ainphitht- 
ciales  (am). 

d)  L’ amphilhecium  (=  excipulum  thallinurn  =  marge,  thallire)  (am). 
Forme  par  ces  hyphes,  c’est  l’enveloppe  la  plus  externe  de  l'a potheen 
adulte.  11  a  la  meme  structure  que  le  thalle.  Comme  dans  celui-ei.  on  y 
distingue  une  couche  corticale  (c.r-a)  externe,  une  couche  gonidiale  (n/-a)et 
une  couche  medullaire  (m- a).  Celle-ci  contient  de  gros  cristaux,  sans  doulf 
formes  d’oxalate  de  calcium  (L.  Kofler,  1956).  Encore  recemment,  In 
plupart  des  auteurs  pensaient  que  l’amphithecium  n’etait  qu’une  expan¬ 
sion  du  thalle,  s’elevan t  autour  de  l’apothecie.  Cesl  a  R.  Dughi  (lfti- 
et  1954)  que  revient  le  merite  d’avoir  montre  que  les  hyphes  formant  la 
marge  thalline  des  apothecies  sont  engendrees,  vers  l’exterieur.  pat  ^ 
parathecium.  Pour  cet  auteur,  l’amphithecium,  comme  le  parathecium, 
appartient  done  en  propre  a  l’apolhecie. 

On  verra  plus  loin  que  l’etude  ontogenique  du  L.  subfuscata  conflJW 
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cette  opinion,  au  sujet  de  laquelle  nous  ferons  des  maintenant  la  remarque 
suivante.  Generaleinent,  on  decrit  le  cortex  de  l'amphithecium  com  me 
identique  a  celui  du  thalle,  auquel  il  ferait  suite  (A.  Hue,  1903).  Or,  sur 
les  coupes  fixees  et  colorees,  leur  structure  parait  au  contraire  difierente  : 
en  effet  la  paroi  des  cellules  corticales  est  moins  epaissie  dans  l’amphi- 
thecium  quc.  dans  le  thalle  et  leur  contour  est  plus  distinct.  En  outre, 
la  limite  entre  les  deux  formations  est  toujours  nette  (pi.  XVII,  E). 
Cortex  thallin  et  cortex  amphithecial  ont  ainsi  l’aspect  de  deux  forma¬ 
tions  disiindes. 

L’amphithecium  lecanorin  du  Lecanora  etant  done  forme,  comme 
l'amphithecium  lecidein  du  Buellia  et  du  Lecidea,  d’hyphes  issues  du 
parathecium  (  =  calyx,  selon  R,  Dughi),  nous  pensons  qu’il  s’agit  de  deux 
formations  homologues  qu’on  peut  designer  par  un  seul  terme. 

Tits  souvent,  on  constate  que  sous  les  apothecies  agees,  les  couches 
supnieures  du  suber  de  I’hote  sont  arrachees  et  decollees  des  couches 
sous-jacentes.  L’espace  ainsi  delimite  est  occupe  par  des  hyphes  a  mem¬ 
brane  epaisse,  lachement  anastomosees.  Elies  forment  sous  l’apothecie 
un  pedicelle  (f)  arachnoide. 

3.  —  DEVELOPPEMENT  DES  ASCOCAEPES 
(=  APOTHECIES)  DU  LEV  AN  OR  A  8VBFUSCATA. 

Le  developpement  des  apothecies  du  Lecanora  subfuscata  a  ete  etudie 
par  G.  Lindau  (1888),  E.  Baur  (1904)  et  C.  Moruzi  (1932),  ainsi  que 
par  0.  Galloe  (1932).  Plus  recemment,  R.  Dughi  (1952  et  1954)  a  etudie 
le  mode  de  formation  du  parathecium  et  de  l’amphithecium. 

Les  trois  premiers  auteurs  ont  observe,  dans  chaque  ebauche  apothe- 
ciale.  plusieurs  filaments  ascogoniaux,  pluricellulaires  et  termines  chacun 
par  un  trichogyne  dresse  qui  traverse  et  depasse  le  cortex  du  thalle.  Selon 
li.  Linuau  (1888),  les  trichogynes  sont  souvent  ramifies. 

I  I’apres  C.  Moruzi  (1932)  et  0.  Galloe  (1932),  les  filaments  ascogo- 
niaux  se  developpent  dans  un  plexus  initial,  forme  d’hyphes  anastomosees, 
aux  riepens  duquel  se  forment  ensuite  les  paraphyses.  Au  contraire, 
0.  Lindau  (1888)  et  E.  Baur  (1904)  avaient  vu  les  archicarpes  se  former 
seulement  au  stade  oil  l’apothecie  est  deja  differenciee  et  garnie  de  para¬ 
physes. 

Les  vues  de  R.  Dughi  (1952  et  1951)  sur  l'origine  de  V amphithecium 
°nt  deja  ete  mentionnees  plus  haut.  Cet  auteur  ne  decrit  pas  particu- 
lierement  le  cas  du  Lecanora  subfusca,  mais  il  cite  cette  espece  parmi 
telles  qu’il  a  etudiees.  Selon  ses  observations,  le  parathecium  derive  de 
la  partie  externe  du  plexus  inilial.  Il  einet  vers  l'exterieur  des  hyphes 
a  earn r l ere  thallin  capables  d’edifier  autour  de  l'ascocarpe  un  thalle 
de  neo-formation  »,  pourvu  d'un  cortex,  d'une  couche  gonidiale  et  d’une 
1  '""die  medullaire.  Cette  enveloppe  d’aspect  thallin  est  ce  que  les  auteurs 
avaient  anterieurement  appele  l’amphithecium. 

*L  Galloe  (1932)  a  note  en  outre  un  certain  nombre  de  cas  de  regenc- 
rulinn  d'apolhecies  adultes,  par  formation  d’apothecies  secondaires  soit 
sur  1'excipuhim,  soit  sur  le  disque  hymenial. 

L'apr&s  nos  observations,  le  developpement  des  ascocarpes  du  Lecanora 
subfitscaia  nous  a  paru  comporter  six  stades  :  un  pour  le  carpocentre,  deux 
pour  |  ebauche  apolheciale  et  trois  pour  le  passage  a  I'etal  adulle. 
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A  -  Stade  I :  Lo  carpocentre  et  le  eomplexe  aseogonial  (pi.  X 1  [ 
C  &  F). 

Dans  la  zone  profonde  du  thalle  se  diJTerencie  un  plexus  d’hyphes 
anastomosees  que  l'eosine  colore  plus  fortement  que  relics  du  thalle. 
Ce  plexus  initial,  dejh  observe  par  C.  Moruzi  et  0.  Galloe,  est  un  jeune 
plexus  primordial  ( pr )  (pi.  XII,  C).  II  contienl  souvent  quelques  cellules 
plus  grosses  qui  sonl  peut-etre  les  cellules  initiales  des  filaments  ascogo- 
niaux. 

Plus  tard,  ce  plexus  primordial  s’epaissit  et  devient  conique  (D).  Dans 
son  centre,  on  observe  deux  a  qualre  filaments  ascogoniaux  (in)  { -  archi- 
carpes)  enroules  sur  eux-memes.  Ils  sonl  d’abord  formes  chacun  par  un 
petit  nombre  de  grandes  cellules  cylindriques  et  uninuclcees,  a  la  fois 
plus  larges  et  plus  longues  que  celles  du  carpocentre.  Ensuite,  ils  s’allon- 
gent  (E) ;  leur  partie  proximale  devient  un  ascogone  (a)  pluricellulairc. 
el  leur  partie  distale  un  trichogyne  ( Ir )  dresse,  cloisonne  transversa lemon! 
qui  atteint  et  perce  le  cortex  du  thalle  (F). 

Les  archicarpes  se  forment  independamment  les  uns  des  autres.  Par 
la  suite,  ils  restent  isoles  et  bien  visibles.  Ils  ne  s’entourent  pas  de  fila¬ 
ments  recouvrants  et  ils  ne  forment  pas  un  complexe  ramifie  analogue 
a  celui  du  Lecidea  elaeochroma  Ach. 

Ainsi  constitute,  l’ebauche  apotheciale  du  L.  subfuscata  se  reduil  done 
a  un  carpocentre  depourvu  d’enveloppe  pericentrale.  Elle  peut  rappeler 
ainsi  celle  de  YAnaptychia  eiliaris,  chez  lequel  on  a  vu  (a  propos  du  Huellin 
eanescens)  que,  d’apres  les  auteurs  qui  en  ont  etudie  le  developpemcnt, 
une  telle  enveloppe  semble  egalement  faire  defaut. 

Du  fait  de  l’absence  d’enveloppe  pericentrale,  le  developpemcnt  est 
des  le  debut  gymnocarpe.  Contrairemcnt  a  ce  que  nous  avions  observe 
chez  les  deux  especes  precedentes,  il  ne  comporte  pas  une  phase  initial? 
angiocarpe. 

D'autre  part,  existent  aussi,  chez  le  L.  subfuscala,  des  ebauches  apothe- 
riales  sans  carpocentre ,  mais  qui  sont  probablement  destinees  a  autre 
chose  qu’au  developpement  d’ascocarpes  normaux.  En  effet,  comme 
G.  Lindau  (1888)  et  E.  Baur  (1904),  nous  avons  souvent  observe  ties 
lilaments  ascogoniaux  (a)  dans  le  parathecium  (pa)  et  le  sous-hymenium 
d’ascocarpes  bien  difference's  (pi.  XIII,  B)  mais  depourvus  d’asques  et 
d’appareil  asco-sporophytique,  et,  de  plus,  nous  n’avons  jamais  vu  de 
carpocentre  aulour  de  ces  archicarpes.  Conlrairemenl  aux  auteurs  prece¬ 
dents,  nous  ne  pensons  pas  nous  etre  trouvee  la  en  presence  d’ascocarpes 
normaux  car  la  faible  colorabilite  de  leurs  hyphes  indique  qu’il  s’agissail 
sansdoute,  non  pas  d'ascocarpes  en  voie  de  developpement,  mais  plutot 
d'apothecies  avortees. 

Bien  que  nous  ignorions  la  destinee  des  archicarpes  de  ces  apolhccies, 
il  est  possible  que  leur  formation  suit  en  relation  avec  les  phenornenes 
de  regeneration  des  ascocarpes ,  decrils  par  0.  Gali.oe  (1932).  Si  cela  est 
exact,  ils  seraient  a  l’origine  d’apothecies-filles  qui  se  formeraient  sur 
les  apothecies  abortives  dans  lesquelles  on  les  observe.  II  y  aurait  alors 
interet  a  savoir  comment,  en  1’absence  de  carpocentre,  ces  apothecies- 
lilles  peuvent  se  developper. 


Source :  MNHN,  Pam 
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B  -  Stades  II  et  III  :  L'6hauche  apotheciale. 

")  Stade  II  :  le  plexus  rircumceniral  el  le  pro-sporophyte  (pi.  XIII,  A). 
I  m-  fois  forme,  le  carpocentre  sans  enveloppe  qui  constitue  l'ebauche 
,1,  s  apothecies  normales,  s’aecrolt,  principalement  autour  de  sa  base  oii 
s,  inline  un  plexus  annulaire  rircumceniral  ( le ),  analogue  a  celui  du  Lecidea 
clnmcltronut.  Malhcureusemenl.  nous  ne  pouvons  preciser  si  cellc  zone 
Iia.i  .le  la  multiplication  des  hyphes  du  carpocentre,  ou  si  elle  lire  son 
origiue  du  thalle,  a  la  facon  des  premiers  elements  du  carpocentre  I  a 
methode  des  coupes  seriees  ne  s’est  pas  pre-tee  en  effet  h  la  solution  de 
n  probletne  parce  qu  elle  a  I'inconvenient  de  tronyonner  les  hyphes  dont 
l  urientation  n’est  pas  rigoureusement  parallele  au  rasoir.  ce  qui  est  le 
cas  dans  un  reseau  a  mailles  non  orientees.  Nous  avions  d'abord  inter¬ 
im  l.  le  plexus  circumeentral,  qui  engendre  le  parathecium,  comme  un 
pro- parathecium  reduit  (M.  A.  Letrouit-Gai.inou,  1962,  b)  mais  on 
a  vii  que  celui  du  /..  elaeochroma ,  sans  etre  un  pro-parathecium,  domic 
aasM  naissance  a  un  appareil  parathecial  typique,  simplement  parce 
i|ii  die  est  une  partie  de  la  peribase.  La  question  est  done  complexe  • 
mms  y  reviendrons  plus  loin. 

A  .  e  stade  du  developpement,  I’ehauche  est  ovoide  et  plus  large  que 
haul' .  So  partie  eentrale  est  formee  par  le  carpocentre  qui,  relativement 
la.  liv.  conlient  les  cellules  ascogoniales  ;  sa  partie  marginale  annulaire 
<  sl  > ' mis! 1 1 uee  par  le  plexus  circumeentral,  et  est  depourvue  d  elements 
ascogomaux.  II  n’y  a  toujours  pas  d’enveloppe  pericentrale  differenciee. 

I  "  iiieme  temps  que  se  forme  le  plexus  circumeentral,  le  complexe 
ascogenial  se  transforme.  Les  trichogynes  regressent.  Certaines  des  cellules 
ascogoniales  grossissent  et  deviennent  vesiculeuses.  Plus  lard,  ces  hyphes 
eiigcmlrent  les  premieres  cellules  sporophytiques,  qui  sont  elles  aussi 
v i  s"  " louses  et  demeurent  groupees  en  un  nodule  compact,  representant 
s.oo.  doute  ce  que  M.  Chadefaud  (1960)  nomine  un  pro-sporophyte  (psp). 

l.cs  cellules  de  ce  nodule  nous  ont  paru  uninucleees.  S'il  s’agit  bien 
'  no  |irn-sporophyle,  il  est  done  semldabie  a  celui.  egalement  forme 
1 "  ll,lles  noyau  unique,  que  nous  avons  cru  reconnaitre  chez  le  Buellia 
mescens  (voir  p.  435). 

In  Made  III  :  le  reseau  paraphysogene  el  les  paraphyses  primaires 
i]'l.  X IV,  A). 

A["«  cela,  le  carpocentre  sallonge  vers  le  haut  en  s’elargissant. 
mi.  he  proud  ainsi  la  forme  d’un  cone  a  pointe  tournee  vers  le  has. 

.  h‘,suik'’  dans  sa  region  sominitale  elargie,  autour  de  son  axe,  la  partie 
'".I"  du  reseau  carpocentral  devient  un  reseau  paraphysogene  (c), 
r  niche  et  a  mailles  allongees  vers  le  haut.  A  des  hauteurs  varices, 

|'|vs.  an  engendre  les  paraphyses  primaires,  ou  paraphyses  epicenlrales  (</').’ 

I  l","ssenl  d  abord  entre  ses  mailles.  Ce  sont  des  paraphyses  vraies. 
‘.?s  "’nstituent  les  premiers  elements  du  futur  liymcniunt. 

^  ooioie  les  paraphyses  se  developpent  d'abord  dans  les  mailles  du 
ill,'.'"',  celui-ci  est  en  meme  temps  comparable  au  reseau 

6laf-"lc  des  e*P®ces  precedentes:  on  est  en  presence  d’un  reseau 
n !""aphysogene  et  puraphysoide,  el  non  pas  subdivise  en  une  partie 
‘‘I'liysogene  et  une  partie  paraphysoi'de  distinctes. 
u-dessous,  la  partie  inferieure  du  reseau  carpocentral  remplace  le 
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plancher  pericentral  qui,  on  I'a  vu,  fait  defaut,  mais,  toutefois,  il  neprend 
pas  la  structure  d’un  tel  plancher.  En  meme  temps,  il  forme  la  partic 
centro-basale  du  sous-hymenium  (sh')  (pi.  XIV,  B). 

C  -  Stades  IV  A  VI  :  L'appareil  parallifaial  et  le  passage  ii  l  eiat 
ad  idle. 

u)  Stade  IV  :  le  parathecium  et  les  paraphyses  paratMciales  (pi.  XIV, 
B  et  pi.  XV,  A). 

Presque  en  meme  temps,  a  la  peripherie,  le  plexus  circumcentral  donne 
naissance  sur  sa  face  interne  a  des  paraphyses  (q")  qui  s'ajoutent  aux 
paraphyses  primaires  carpocentrales  (q')  et  au  sommet,  a  des  hyphes 
elles  aussi  allongees  vers  le  haut,  mais  anastomosees  entre  elles  :  elles 
constituent  la  couronne  iniliale  du  parathecium  ( ipa )  (pi.  XIV,  B). 

Par  la  suite,  l'ebauche  de  l’apothecie  s’elargit  (pi.  XV,  A).  Le  sous- 
hymenium  reste  peu  epais  ;  sa  face  superieure  est  garnie  d'une  couche 
reguliere  de  paraphyses  epicentrales  (q‘  +  q"),  entre  lesquelles  on  recon- 
nait  encore  quelques  elements  du  carpocentre.  Sur  les  cotes,  le  paralhe- 
cium  (pa)  s’est  allonge.  Il  se  termine  par  une  couronne  de  rameaux  tres 
courts  :  c’est  la  couronne  paratheciale  ( cpa ).  Du  parathecium  se  detachent 
vers  l'interieur  des  paraphyses  paratheciales  (q‘")  qui  entourent  l'ensemble 
des  paraphyses  epicentrales.  Comme  ces  dernieres,  ce  sont  des  paraphyses 
vraies,  a  sommet  libre. 

La  taille  des  paraphyses  paratheciales  decroit  regulierement  quand 
on  se  deplace  de  bas  en  haut  le  long  du  parathecium.  Cela  indique  sans 
doute  qu’elles  sont  engendrees  en  ordre  basifuge  comme  dans  les  deux 
especes  precedentes,  et  done  que  le  parathecium  s’accroit,  comme  chez 
celles-ci,  surtout  par  son  bord  superieur  libre. 

A  la  base  de  l’ascocarpe,  les  hyphes  sporophytiques  sont  incluses  dans 
le  sous-hymenium.  On  y  observe  l'amas  de  grosses  cellules  vesiculeuses 
et  uninucleees,  peut-etre  pro-sporophytiques,  decrit  au  stade  II. 

A  la  fin  du  stade  III,  la  jeune  apothecie  est  encore  totalement  incluse 
dans  le  thalle,  et  elle  prend  une  forme  hemispherique.  Son  hymenium 
est  recouvert  par  la  gelee  hymenialc  qui  le  separe  de  la  couche  tlialhnc 
sus-jacente.  Finalement  cette  couche  est  soulevee  et  disparait ;  le  disque 
hymenial  est  ainsi  mis  a  nu  et  devient  visible  sur  le  thalle  (pi.  X\-.  A). 

b )  Stade  V  :  l’ amphithecium,  les  hyphes  ascogenes  et  les  asques  (pi.  XV 
B  et  pi.  XVI,  A). 

Apres  cela,  le  parathecium  s'accroit,  comme  il  a  dejd  etc  dit,  sans  doute 
par  son  bord  superieur  libre,  et  il  continue  a  produire,  sur  sa  face  interne, 
de  nouvelles  paraphyses  paratheciales.  Mais,  en  outre,  sa  face  externe  emet 
les  hyphes  amphithtcialcs  (am)  et  ainsi  commence  a  se  former  Yumphi- 
tliecium.  Ces  hyphes  ont  meme  structure  que  celles  de  la  medulle  du  thalle, 
mais  elles  s’en  distinguent  par  leur  disposition  radiale  autour  du  para¬ 
thecium  et  par  leurs  rapports  avec  celui-ci.  Ces  caracteres,  d'abord  peu 
distincts  (pi.  XV,  A),  deviennent  plus  visibles  au  fur  et  a  mesure  qu'elle* 
se  mulliplient  (pi.  XV,  B  et  pi.  XVII).  Par  la  suite,  en  s’allongeanl.  dies 
se  ramifient  et  emprisoiment  des  gonidies  qui  alors  entrent  en  division 
(pi.  XV,  B).  De  la  sorte,  l'amphithecium  commence  A  prendre  une  struc¬ 
ture  et  un  aspect  thallins. 
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Pendant  ce  temps,  a  partir  du  nodule  sans  doute  pro-sporophytique 
qu  avail  produit  1  appareil  ascogonial,  se  developpent  des  hyphes  allon- 
o,  ,  s.  C|iii  sont  des  hyphes  asco-sporophytiques,  on  hyphes  ascogines  (ha). 
I  -1K‘S  se  developpent  d’abord  a  la  base  de  I’hymenium,  puis  s'allongent 
nail  re  In  face  interne  du  parathecium.  N’ayant  pu  observer  le  debut  de 
Inn  lormation,  nous  ne  pouvons  preciser  les  caracteres  cytologiciues  de 
leu i'  lout  premiers  elements.  Par  contre,  nous  avons  constate  que  les 
mi  aids  sont  nettement  dangeardiens,  formes  de  cellules  binucleees 
el  pourvus  d  anses  laterales.  Bientot,  apparaissent  k  leur  sommet  les 
pi'iniers  asques  (as)  engendres  par  les  dangeardies  terminales,  a  anse 
lat  I  ile  ( al ),  des  hyphes  asco-sporophytiques,  selon  le  mode  habituel 
(pi.  XV  et  XVI). 

debut  du  stade  IV,  on  a  dejfi  vu  que  l’ascocarpe  est  hemispherique 
,  i  p.-n  eleve  (pi.  XV,  A).  Plus  tard.  il  reprend  la  forme  d’un  cone  plein 
a  piaide  tournee  vers  le  bas,  qu’il  avait  au  debut  du  stade  III  (pi.  XV 
H  •  1  pi.  XVI).  A  ce  moment : 

I .  la  base  de  la  jeune  apothecie  est  formee  par  le  sous-hymenium 
i  .  ,ui  esL  entierement  d’origine  carpocentrale.  Sa  parlie  centro-basalc 
nr  i  lacc,  comme  onl’a  vu,  le  plancher  pericentral,  qui  fait  defaut,  mais 
P;"  S1|ite  ede  devient  indistincte.  Ses  autres  parties  sont  constitutes 
I|;"  clui  peut  rester  du  reseau  paraphysogene  auquel  s’ajouteront, 
mi  stade  V,  les  bases  entremelees  des  paraphyses  (voir  plus  loin) ; 

-•  !a  P^ibase  ( tc )  qui  est  reduite  au  plexus  circumcentral  et  qui  porte 
t-  |  a  Ihecium,  n’est  plus  guere  distincte  ; 

-  I  appareil  paralhecial  comprend  le  parathecium  (pa)  et  l'amphiihe- 
rn""  ,lim )■  Celui-ci  devient  thallin,  done  lecanorin,  comme  il  a  ete  dit 
(lu  !:|11  lI«e  ses  hyphes  sont  semblables  k  celles  de  la  medulle  du  thalle 
ct  (|II  riles  captent  des  gonidies  ; 

I.  loge  dans  le  parathecium  comme  dans  une  coupe,  1  'hymenium  est 
■"  a  de  paraphyses  primaires  (q‘  et  q ")  (au  milieu),  de  paraphyses  para- 
''/  ")  ( sur  ses  bords)  et  d' asques  ( as ).  La  taille  des  paraphvses 
"‘guherement  du  centre  vers  la  marge,  de  telle  fa?on  que  leurs 
somr.i.-'s  soient  tous  au  meme  niveau.  De  la  sorte,  le  disque  hymenial 
est  plan,  comme  e’etait  aussi  le  cas  chez  le  Lecidea  elaeochroma. 

"  '.adeVI:  la  partie  secondaire  du  sous-hymenium  et  I’ascocarpe 
"dalle  (pi.  XVI,  B  et  pi.  XVII).  F 

An  dernier  stade,  l’ascocarpe  devient  de  plus  en  plus  saillant  par  suite 
'  ,  "usance  en  hauteur  du  parathecium  et  de  1’epaississement  du 
wuis-hyinenium  (pi.  XVII,  A  et  B). 

.Bans  la  base  ( b )  de  l’apothecie,  la  partie  centro-basale  du  sous-hyme- 
,  111  11 '■  on  ra  vu-  remplace  le  plancher  pericentral,  ne  s’epaissit  pas 
'  in  s 1  largit  pas  notablement.  A  la  fin,  elle  cesse  d'etre  reconnaissable, 

•  ' '  "is,  a  son  niveau,  rexcipulum  se  trouve  interrompu.  Au-dessus 
'  ,e  (1UI  l)eut  subsister  de  1  appareil  carpocentral  paraphvsogene 
mil!  ‘  a  partie  Primaire  d"  sous-hymenium,  ou  sous-hymenium  pri- 

Si"  ,  elui-ci,  aux  depens  de  la  base  des  paraphyses  se  forme  un  sous- 
[Zv""n.  smmf,lire  (sh"'>  grace  auquel  Tappareil  sous-hymenial  se 
1  1  |)arssi.  Pour  cela,  qu’elles  soient  epicentrales  ou  paratheciales, 
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et  sauf  les  plus  proches  des  marges,  toutes  les  paraphyses  s’allongenl.  el 
il  y  a  differenciation  de  leurs  parties  distales,  seules  hymeniales,  et  tie 
leurs  parties  proximales,  qui  deviennent  sous-hymcniales.  Les  premieres 
sont  les  paraphyses  stricto  sensu.  Les  secondes,  tout  en  demeurant  dans 
1’ ensemble  paralleles  et  verticales,  s’anastomosent  entre  elles  et,  dela 
sorte,  forment  le  sous-hymenium  secondaire. 

Celui-ci,  forme  par  les  bases  de  paraphyses,  contient  de  plus  une  bonne 
partie  de  l’appareil  sporopliytiquc.  11  a  done,  comme  chez  le  Buell  in  et 
le  Lecidea,  des  caracteres  analogues  a  ceux  de  la  formation  que,  dans  les 
apothecics  discopodiennes,  M.  Chadefaud  (1965)  appelle  carpocentre 
secondaire  on  deulerocentre.  Cela  confere  a  l’apothecie  du  L.  subfu  nln, 
dans  une  eertaine  mesure,  un  caraetere  discopodien,  et  de  ce  fait  on  pour- 
rait  a  la  rigueur  la  qualifier  de  Semi-discopodiennc. 

Sur  les  cotes,  le  paralhecium  (pa)  s’allonge  fortement  vers  le  haul,  en 
partie  par  des  divisions  des  cellules  terminates  de  scs  hyphes,  peul-etre 
aussi  par  croissance  intercalaire.  An  sommet.  il  se  termine  par  une  mi- 
ronne  ( epa )  d'hyphes  courtes  et  divergentes.  Cette  couronnc  semble 
comparable  a  celle  du  paralhecium  du  Buellia  canescens  et  du  Let-idea 
elaeochroma,  mais  les  hyphes  qui  la  constituent  sont  plus  courtes  el  plus 
anastomosees  que  chez  ces  deux  especes  (pi.  XVII,  D). 

En  mcine  temps,  V  amphithecium  (am)  se  developpe,  parce  que  le  para- 
thecium  emet,  vers  1’exterieur,  de  nouvelles  hyphes  amphitheciales.  Avec 
les  precedentes,  celles-ci  constituent  un  prosenchyme  lache,  fion tenant 
de  nombreuses  gonidies  (g)  provenant  de  la  multiplication  de  celles  qui 
avaient  ete  cap  tees  au  stade  precedent.  Conformement  aux  vues  de 
R.  Dughi  (1952),  les  hyphes  amphitheciales  ernises  par  le  paratheeium 
edifient  bien  a  elles  seules  la  marge  Lhalline  de  l'ascocarpe,  sans  nncune 
participation  d'hyphes  du  thalle.  Par  suite,  cette  marge  est  bien  un  amphi- 
thecium  stricto  sensu,  et  l’ascocarpe  est  du  type  «  eu-lecanorin  »  sensu 
R.  Dughi. 

Au  sommet,  les  hyphes  amphitheciales  sont  courtes  et  l’amphithecium 
peu  epais,  avec  settlement  une  couche  corticale  (cx-a)  et  une  couche  goni- 
diale  (g- a)  (pi.  XVII,  D).  Plus  bas,  au  contraire,  ces  hyphes  son  I  plus 
longues  ;  elles  se  ramifient  ;  l’amphithecium  s’epaissit  et  une  couche 
medullaire  (/n-a)  riche  en  cristaux  s’y  developpe.  Comme  nous  I'avons 
deja  signale,  il  n’y  a  pas  continuity  entre  le  cortex  amphithecial  et  lc 
cortex  thallin  (pi.  XVII,  E). 

Vers  l’interieur,  le  paratheeium  engendre  de  nouvelles  paraphgses 
paratheciales  (</  ')  qui  participent  a  l’accroissement  en  diametre  de  I'liyme- 
nium.  Pres  des  marges,  ces  paraphyses  demeurent  courtes  ;  pres  du  centre, 
elles  sont  plus  longues  et  leurs  bases  participent  a  la  formation  de  la 
partie  secondaire  du  sous-hymenium. 

L’ensemble  de  l’hymenium  et  du  sous-hymenium  est  epais  au  centre, 
oil  les  paraphyses  s’allongent ;  il  s’amincit  progressivement  vers  les  bords, 
oil  elles  demeurent  courtes;  de  la  sorte,  il  prend  la  forme  d’un  cone  renverse. 
Ses  paraphyses  (pi.  XVI,  B),  qu’elles  soient  epicentrales  ou  paratheciales. 
sont  greles,  non  ramifiees  et  septees  transversalement.  Leur  cellule 
terminale  brunrt  et  s’epaissit  legerement.  Toutes  sont  des  parnphnses 
vraies.  L’ensemble  de  leurs  cellules  terminates  forme  un  epithecium  (A')- 

Finalement,  sous  les  apothecies  agees,  se  forme  un  pedicelle (f) c |ui  nest 
pas  un  stipe.  Les  couches  superieures  du  suber  de  l'hote  sont  arrachecs 


Source :  MNHN.  Pant 
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,.|  decollees  des  couches  sous-jacentes.  Ce  decollement  est  dd  sans  doute 
a  mi  diet  mecanique,  lie  aux  dilatations  et  aux  retractions  successives 
cli‘  I  apothecie  quand  sa  teneur  eh  eau  varie.  I.'espace  ainsi  delimite  est 
missilot  occupe  par  des  hyphes  a  membrane  epaisse,  differentes  a  la  fois 
(|r  relies  du  thalle  el  de  celles  de  l’ascocarpe.  Nous  ignorons  leur  origine 
, a-  le  el  nous  ne  savons  pas  si  elles  derivent  de  I’hypothaUe,  ce  qui  nous 
sen 1 1 > li‘  probable,  du  thalle,  ou  meme  de  la  base  de  I’ascocarpe.  Cette  der- 
n1'  IV  hvpothese  toutefois  nous  parait  la  moins  vraisemblable  C’est 
IVusemble  de  ces  hyphes  qui,  avec  les  cellules  du  suber  entre  lesquelles 
•'ll" -  se  developpent,  constitue  un  pedicelle  lacuneux. 

I)  mire  pari,  le  decollement  des  cellules  suberiennes  s’accompagne 
•I |li!l  retraction  du  sous-hymenium,  dont  la  hauteur  diminue. 

A  r:u,se  dc‘ la  forme  conique  de  I’ascocarpe  adulte,  de  nombreux  auteurs, 
l|,|s  'I111.'  K-  Dughi  (1952),  considerent  que  les  ascocarpes  du  I..  mbfuscata 
S,M|1  s,ipdes.  dependant,  d’unc  part,  son  allongement  vers  le  haul  est 
In  ;;  urs  uiodere,  d’aulre  part,  sa  croissance  en  diametre  est  progres- 
sl '  ‘  '■•i  I'm  il  ny  a  pas  difTerenciation  d’une  parlie  basale  etroite, 
coioiiluant  un  stipe,  et  d’une  partie  superieure  elargie.  Par  suite,  nous 
pm  ms  done  que  les  ascocarpes  de  ce  Lichen  sont  plutflt  du  Lvoe 
cuptile-.sfifisile.  1 

1  1 conclusion  parait  en  contradiction  avec  la  presence,  sous  les 
nsrn.  m|H.s  adultes,  dun  pedicelle.  Mais  celui-ci  n’a  pas  la  v’aleur  d’un 
vn"  v|ll'°  apothecial  :  c’est  une  formation  secondaire,  destinee  a  combler 
r  '"ie  provoque  par  1  arrachement  des  cellules  du  suber.  Bien  que  situe 
sou-  i  iiscocarpe,  il  ne  participe  d’ailleurs  pas  a  sa  surreclion. 

" i 'ii'ii cil  sporophytiquc ,  sans  doute  mainf.enant  entierement  ascu- 
nf'/iy/ir/uc,  se  developpe  et  s’accroil  en  meme  temps  que  le  restc  de 
Mponieeie.  Ses  hyphes  s’allongent,  sc  ramilient  &  certains  niveaux,  et 
I" ' " "  11 1  "ne  disposition  divergente.  Par  suite,  com  me  le  sous-hvmenium 
ami-  lequel  il  est  inclus,  il  prend  la  forme  d’un  cone  renverse,  fimite  sur 
i '  "u>s  Par  le  parathecium,  et,  au  sommet,  par  la  base  de  l’hymenium. 

:i  slr,icture  est  assez  complexe,  car  ses  elements,  apparemment  tons 
l""i!  a-'  d  arises  laterales  et  done  dangeardiens,  different  a  la  base  et 
s  ""met  (pi.  XVI,  B  et  pi.  XIII,  D  k  F). 

A  I"  |'ase,  dans  la  pointe  du  cone  sous-hymenial,  ses  hyphes  sont  formees 
(  i.O'sses  cellules,  pauvres  en  cytoplasme,  apparemment  uninucleees 
'  1 '  im  me  complexe.  Si  ce  n’est  pas  la  une  simple  apparence,  les  hyphes 
<«•>  spoi  ophytiqnes'  proximales  du  L.  subfuscala  presenteraient,  comme 
,1  ‘z  L,THlen  rlac ochroma ,  le  caractere  paradoxal  d’etre  a  la  fois  formees 
-"""les  unmucleees  et  garnies  d’anses  laterales.  En  outre,  certaines 
I  * "  1  c.s’  situees  assez  profondement  dans  le  sous-hymenium  portent 

•s  I"  i "Iterances  a  cytoplasme  tres  dense  oil  est  loge  leur  noyau.  Cette 
col  l'.\' ",n  est  Pcut-^tre  a  rapprocher  du  fait  que,  sur  des  ecrasements 
.hi  bleu  Colon,  on  constate  que  Certaines  hyphes  ascogenes  portent 
^  "'""'elets  obliques,  tres  fortement  colores  en  bleu  (pi.  XVII.  F). 

‘  '1U|  l'l"'r(llls  nature  exacte  de  ces  bourrelets,  mais  il  convient  de  noter 
later- 1"  '  lspositi0n  sur  ,es  l,ancs  des  hyphes  rappelle  assez  celle  des  anses 
j, '  '  Sllr  les  Hanes  des  hyphes  dangeardiennes  typiques. 
el  !  .  ’  1,11  s°nimet,  les  filaments  asco-sporophytiq ues  distaux,  courts 
i  n,  son(-  au  contraire  formes  de  cellules  nettement  binucleees  et 
1 11111,1  pourvues  d’anses  laterales  (fig.  5,  A  et  pi.  XIII,  D).  Ces  cellules 
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sont  plus  petites  que  celles  de  la  parlie  proximale ;  leur  cytoplasme  est 
dense  et  fortement  colorable. 

Ce  sont  ces  filaments  distaux  qui  engendrent  les  asques  et  qui  soul 
done  les  hyphes  ascogenes  striclo  seitsu.  Leur  ensemble  forme  une  nappe 
continue  sous  l'hymenium,  dans  la  partie  du  sous-hymenium  que  R.  Doom 
qualifie  de  zone  thecogene.  Dans  la  partie  inferieure  de  cette  nappe, 
certaines  cellules  du  systeme  sporophyLique  ont  une  forme  tres  compli- 
quee.  Elies  emettent  de  lines  et  courtes  ramifications  qui  nous  ont 
sernble  s’unir,  par  leur  extremite,  avec  la  base  des  paraphyses,  peut- 
etre  aussi,  avec  d’autres  cellules  sporophytiques  (pi.  XIII,  C),  et  cela 
peui-etre  pour  y  puiser  des  principes  nourriciers. 

Nous  reviendrons  plus  loin,  a  la  fin  de  cette  etude  du  L.  subfusmta, 
sur  l'appareil  sporophytique  ainsi  constitue,  que  nous  arriverous  a  j tiger 
semblable  a  celui  du  Lcc.idea  claeochroma.  Pour  le  moment,  nous  not '.Tons 
toutefois  l'une  de  ses  partie ularites  les  plus  remarquables  :  la  plnpart 
de  ses  filaments  proximaux  ne  sont  visibles  qu’alors  que  les  filaments 
distaux  sont  dej'a  developpes  et  generateurs  d’asques. 


Les  asques  (fig.  5)  naissent  aux  depens  de  dangeardies  ascogenes  a  anses 
laterales.  Ils  mesurent  environ  80  p.  x  25  p.  Leur  paroi  est  form"  d  un 
endoascus  (en)  epais  et  non  amyloi'de  et  d'un  exoascus  (ex)  peu  visible 
que  recouvre  un  gelin  (ge)  amyloMe,  mince  au  sommet  et.  a  la  base  de 
l’asque.  A  sa  partie  superieure,  l'endoascus  contient  un  coussincl  (con) 
parfois  legerement  callosique  mais  plus  souvent  indistinct  (fig-  5,  B). 
La  doublure  de  l'endoascus  (ib„  C)  se  reduit  a  un  d6me  apical  (d)  amy¬ 
loi'de,  epais  et  percc  au  centre  (  1'oculus  du  dome).  11  contient  frois 
lames  fortement  amyloldes.  superposees,  amincies  a  la  peripheric  et, 
elles  aussi,  perforees.  Elies  constituent  les  trois  pieces  d'un  anneau  peri- 
oculaire  fruste  (ao).  Dans  sa  partie  inferieure,  l’axe  du  dome  est  creuse 
d  une  chambre  oculaire  (co)  garnie  d'une  nasse  apicale  (n«).  Au-dessus. 
l'oculus  du  dome  est  completement  obture  par  un  manubrium  (nui) 
non  amyloi'de  qui  prolonge  le  coussinet. 

Conformement  aux  vues  de  M.  Chadefaud,  M.  A.  Letrouit-Gaunol 
et  M.  C.  Favre  (1963),  les  asques  du  Lecanora  subfuscata  apparliennent 
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au  type  post-archaeasce  primitif.  En  cITet,  iJs  tendent  vers  le  type  post- 
iircliaeasce,  comme  le  raontre  I'epaississement  du  dome,  mais  en  memo 
l, nips,  lls  conservenL  certains  caracteres  des  Eu-archaeasces  comme  la 
si i tu  t ure  nettement  lamelleuse  du  dome  et  la  presence  d'une  chambre 
ot-.ulaire  et  d  une  nasse  apicale. 

L.cs  asques  sont  engendres  d’une  facon  continue  par  les  liyphes  asco- 
y  "es-  Ibms  la  partie  centrale  de  1’apothecie,  on  en  trouve  a  tous  les 
sla.les  de  developpement,  des  asques  jeunes  se  formant  et  croissant 
mi  ic  des  asques  murs.  Les  premiers  naissent  souvent  assez  haul  dans 
riiymenium  alors  que  la  base,  des  seconds  se  pcrd  souvent  dans  le  sous- 
h\  in  niuin  ;  cela  est  du  sans  doute  a  ce  que  les  liyphes  ascogenes  s’allon- 

111  vcrs  le  haut  entre  It's  paraphyses  tandisque  leurs  bases  sont  incluses 
ml  re  les  bases  de  celles-ci.qui  progressivement  s’incorporent  au  scus-hyme- 
iiiinn.  A  la  peripherie  de  l'hymenium,  au  voisinage  du  parathecium,  i~I  n'y 
a  plus  que  des  asques  jeunes,  nes  en  ordre  centrifuge,  les  plus  ages  vers 
le  ceii Ire,  les  plus  jeunes  vers  la  marge.  Le  fait  qu’a  la  peripherie  de  l'asco- 
impe,  les  asques  soient  toujours  jeunes,  les  paraphyses  plus  courtes 
,|ii  au  centre,  le  sous-hymenium  absent  ou  mince,  indique  qu’on  a  affaire 
a  une  zone  non  entierement  developpee.  Comme,  en  outre,  la  marge  de 

'  :,M . :"’Pe  conserve  a  la  fois  ces  caracteres  et  sa  vitalite,  on  peuL  en 

'U-ihurii  que  1’apothecie  s’accroit  bien  par  sa  marge,  comme  c’est  le  cas 
rlc  /  L  nombreux  autres  Discolichens  et  Discomycetes  non  lichenisants. 

In  "li  tre,  la  forme  reguliere  de  l’ascocarpe  et  notamment  celle  du 
pan: thorium,  de  1  hymenium  et  du  sous-hymenium,  indique  que  ces  trois 
tnn iKilions  se  developpent  egalement.  11  ne  semble  pas  que  chez  le  Lecanora 
sub/usi-ala,  le  sous-hymenium  joue  tres  activement  son  role  de  deutero- 
cmtre  paraphysogene,  comme  c’est  au  contraire  le  cas  chez  de  nombreuses 
especes. 


4.  —  REMARQUES  ET  CONCLUSIONS 
A  L’ETUDE  DU  LECANORA  SUBFUSC  AT  A. 


I  ts  observations  precedentes  nous  amenent  ^  formuler  quelques 
rnnarques  se  rapportant  au  developpement  de  l’ascocarpe.  a  la  struc¬ 
ture  de  1'apothecie  adulte,  et  a  revolution  des  liyphes  sporophytiques. 


A  Developpement  et  structure  de  1'apothecie  (fig.  7,  C). 

l-'  Unle  du  Lecidea  elaeochroma,  comparee  a  celle  du  Buelliu  canescens, 
'""'s  ■'  ,-onduite  a  la  notion  d’un  certain  type  de  reference,  auquel  se 
'■'"'■"'Inraient  les  apothecies  des  diverses  Lecanoralcs  (voir  p.  461). 
' 1  "0Us  '  'unparons  I’ascocarpe  du  L.  subfuscata  a  ce  type  fondamental, 
"u>  remarquerons  qu’il  en  differe  par  les  variantes  suivantes  : 

'  '.hoz  ce  Lichen,  it  ne  se  forme  pas  d'enveloppe  perieentrale  autour 
"i 1 11  ir''nt re.  II  n'y  a  pas  de  toit,  de  plancher  et  de  manchon  pericen- 
,  ’  'lm  rappelle  probablement  le  cas  de  VAnaptychia  ciliaris. 

„  ;V  du  carpocentre,  il  n'y  a  pas  developpement  d'un  rcseau 

re  i-  i/'i""-  d  dun  n‘seau  Paraphysogene  disiincts.  Le  reseau  carpo- 
'll'vient  i  l£l  f0*s  paraphysogene  (il  engendre  les  paraphyses  ' 

*l|,-‘s>)  et  parapliysoi'de  (ces  paraphyses  se  de'  ’  . 

niaiUes). 


du 


•eloppent  d’abord  dans 


3.  Dans  la  base  de  l'apothecie,  le  plancher  pericentral  esl  retnplau 
( du  moins  cn  position)  par  la  partie  basilaire  du  carpocentre ,  qui  constilue 
en  meme  temps  la  partie  centro-basale  du  sous-hymenium,  puis  il  devient 
indistinct,  de  sorte  cju’a  son  niveau  1’excipulum  est  interrompu. 

I .  Comme  chez  le  Leaded  elaeochroma,  la  periba.se  ( pb )  esl  rediiilc  « 
un  plexus  annulaire.  circumcentral  (le).  II  n'y  a  ni  manchon  pericentral, 
ni  pro-parathecium. 

5.  Dans  Vappareil  paralhecial,  bien  qu’engendre  en  totalite  par  le 
parathecium,  /’ amphilhecium  devient  lhallin  (---  leeanorin )  du  fail  de 
la  structure  de  ses  hyphes,  rappelant  celles  du  thalle,  et  paree  qu'il  capte 
des  gonidies  qui  s’y  multiplient.  De  ce  fail,  l’apothecie  est  eu-lecanorinr. 

6.  Sous  l’hymenium,  le  sous-hymenium  s'epaissit  yrdee  a  la  formation, 
aux  depens  des  bases  des  paraphyses,  d'unc  importantc  partie  sQcondaire. 
Celle-ci  rappelle  le  deuterocenlre  des  apothecies  discopodiennes.  I'oute- 
fois,  elle  est  moins  active  et  a  la  fois  epicenlrale  et  paratheciale,  e'est- 
a-dire  formee  4  la  fois  par  les  bases  des  paraphyses  epicentrales  (en  son 
milieu)  et  des  paraphyses  paratluiciales  (sur  son  pourtour),  tandis  que 
le  deulerocentre  des  discopodes  typiques  est  surtout  ou  meme  unique- 
ment  parathecial.  Ainsi,  l'apothecie  du  L.  subfuscala  est,  en  quelque 
sorte,  semi-discopodicnnc. 

A  cela,  on  doit  ajouter  que  cette  apothecie,  k  l’etat  adulte,  esl  eupulie- 
sessile ,  et  qu'au  cours  de  son  developpement,  elle  est,  des  le  debut,  m/nma- 
carpe.  Si  on  l’a  decrile.  mais  a  tort,  comme  slipitee,  e’est  que,  sous  elle, 
se  forme  un  pseudo-stipe  (pedicelle)  qui  appartient  probablemcnl  au 
thalle  tandis  qu'un  stipe  veritable  ferait  partie  de  l’apothecie  elle-meme. 
Si,  d’aulre  part,  elle  semble  d'abord  angiocarpe.  e’est  parce  qu’alors  elle 
est  incluse  dans  le  thalle  :  il  ne  s’agit  pas  la  d’une  angiocarpie  vraic,  qui 
n’existe  que  lorsque  l'hymenium  est  inclus  dans  une  formation  close,  telle 
que  l'enveloppe  pericentrale,  et  appartenant  a  l’ascocarpe,  non  an  thalle. 

Enfin,  l’hymenium  est  forme  de  paraphyses  vraies,  a  developpement 
ascendant.  I.e  L.  subfuscala  est  done  un  Lichen  nettement  ascohymenial. 
Ces  resultats  conlirment,  mais  en  les  precisant,  ceux  des  precedents  auleurs, 

D’aulre  part,  si  on  compare  le  developpement  du  Lecanora  subfuscala 
a  ceux  du  Lecidea  elaeochroma  et  du  Bucllia  canescens,  on  constate  que, 
d’une  part,  le  Lecidea  et  le  Buellia  se  rapprochent  par  la  presence  d'une 
enveloppe  pericentrale.  d'un  reseau  paraphysoi'de  distinct  du  reseat! 
paraphysogene,  d'un  amphilhecium  lecidein  et  d’une  phase  initials  angio¬ 
carpe  du  developpement,  caracteres  qui,  au  contraire,  ne  se  relrouvent 
pas  chez  le  Lecanora.  Mais  on  note,  d’autre  part,  que  le  Lecidea  difi'ere 
du  Buellia  par  des  particularites  cjui,  au  contraire,  le  rapprochent  du 
Lecanora  :  peribase  reduite  au  plexus  circumcenlral  qui  manque  chez 
le  Buellia,  et  non  au  pro-parathecium  qui  la  constilue  chez  celut-ct  : 
structure  assez  semblable  des  ascocarpes  adultes.  Par  suite,  on  pout 
penser  que  le  Lecidea  a  un  type  de  developpement  intermediaire  entre 
celui  des  deux  aulres  especes. 

13  Evolution  de  l  appareil  sporophytique. 

La  presence,  a  1'origine  des  hyphes  sporophytiques,  d’ hyphes  asco- 
goniales  spiralees  munies  d'un  trichogyne  et  formees  par  des  cellules 
uninucleees,  confirme  les  observations  de  (i.  Lindau  (1888),  tellesqu  elles 
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preiisi-es  par  E.  Bam,  (1904)  et  C.  Horan  (1932).  II  nv  a  pas 
.riiyphrs  pro-ascogomales,  eomparables  a  relies  que  nous  dfairSS 
'  h',z  Pfrtotuna  fmhm,  m  it  I, laments  recouvrants,  comme  nous 
ell  uvcns  Lrouves  chez  lc  I^ccidcu  cldeochronm. 

Scion  (..  Moruzi  (19,52),  les  ascogones  donnent  naissance  a  des  hvnhes 
spurn, d.yl.ques  pnma.res  a  cellules  uninucleees.  Ensuite,  mais  tardi- 
au  sorn.net  des  ramifications  de  ces  hyphes  primaires,  appa- 
rf"  **““•*■  bmucl«*s  a  partir  desquelles  se  ddvetoppint  de. 
In|,hcs  sporophy fciques  secondaires  dicaryotiques,  pourvues  d’anses 
kill  m  ks  tl  genera  Luces  .1  asques  (=  hyphes  ascogenes  dangcardiennes). 
(in  v  l.onverait  amsi,  comme  le  remarquait  M.  Chadefaud  (I960) 
V"  1’.™“ ‘  d ,!'n  appan'l  sporophytique  da  type  peritlogame,  comparable 
a  relm  du  Collema  pulposum  (F.  et  Mine  F.  Moreau,  1928,  a). 

existence,  dans  la  partie  inferieure  du  sous-hymenium,  d’hynhes 
s.alls  ,!oute1  asco-sporophytiques,  mais  a  cellules  uninucleees,  semble 
1 !'  !'n!'R'  abord  confirmer  ces  conclusions.  Mais  on  se  heurte,  ici,  a  une 
! 1  "  ",  ''  ’  f'.1  fait’  les  Premieres  hyphes  ascogenes  dicaryotiques  a  anses 
,  's;  et  les  Pren'iers  ascIut's  apparaissent  tres  tot,  alors  que  la  plupart 

I-  hyphes  sporophy  tuples  a  cellules  uninucleees  ne  sont  pas  encore 
fccllesPTrS’  CC  a  rend  PCU  probable  cJLie  celles-ci  donnent  naissance 
l.n  rcalile,  les  choses  sont  plus  complexes. 

I  >  <hui  (I,  (,.  Moruzi  ne  parait  pas  avoir  remarque  l’existence  d’un  nodule 
spnrup hyUque  primordial  qui,  visible  au  stade  II,  a  l’aspect  d’un  pro - 
*  ’ien  qUe  SeS  celluIes  soient  probablement  uninucleees.  ' 
M„;;"le,p^p,;?ced“nt  <M-  A-  letrouit-gal.p*od,  1902, 

Arr  la.  dlf,,culLf  9 111  vient  d’etre  evoquee,  nous  avions  emis  l’hypo- 
■'  in  ante  :  —  a)  le  nodule  pro-sporophytique  engendre  d’abord  direc- 
,  ,  h,ypheS  af°-sPoroPhytiques  et  ascogenes,  dicaryotiques  et 

iirinviii-  1  P*ln‘  ,  *  P  US  I""1,  11  crnet  des  hyPhes  asco-sporophytiques 
des  hv,  h  I  8  un'"ucleces’  sur  ‘relies  se  developpent  ensuite 

ve ,,,  sec°"daires  dicaryotiques  -  et  a  anses,  generatrices  de  nou- 
dirim.iiml'o8'  1  ?  aura,t  a,nsi  deux  appareils  asco-sporophytiques, 
senuHl  C  ;  PfUt'etre  piU',  des  Pentt°gamies,  le  premier  d’emblee,  le 
e< '  !  sculement  au  cours  de  son  developpement. 

,llv°US  n'aV;°nS  enJ6aUt*  Pas  Pu  observer  le  developpement  de 
|  |  appareils,  et  d  autres  observations  suggerent  que  les  choses 

llu;,rv,.li;:PaT-aUlremeiU-  En  e,Tet’  nous  avons  vu  que  les  hyphes 
'I  es  eL  3  anses  s  accroissent  constamment  vers  le  haut  et 

ham  T„,'sln  IyP',CS’  leS  jt?nes  ast'ues  se  forment  le  plus  souvent  a’ssez 
Plu,  , ;  "  ,  1  y-'enium.  nettement  au-dessus  des  bases  des  as, des  les 
tlammu  “  Semb  t  md“l“er  J»-ra  com  de  lent  vieillissement,  les 
i  ■  sco-sporophytiques  developpes  dans  l’hymenium  sont  pen 

depe.isVl'  l’hS  inSiifum  S0US"hym<5nium-  lors  de  son  epaississement  aux 

hym/nili’m  °n  PeUL  Se  den?ander  si  les  elements  sporophy tiques  du  sous- 
.fl,Vilh .  '  ne  S01lL  Pas  simplement  les  parties  basales,  plus  anciennes 
pent  nm  ,aSC°geiJes  a  croissance  apicale.  A  l’appui  de  cette  these,  on 
Xlll,,. i  t|U,e  eurs  cellules  semblent  pourvues  d’anses  laterales  (pi. 
sll"rnl,|iv;  :in,ie  PaSST  des.h,yphes  aSc0Sanes  hymeniales  aux  hyphes 
I  -  iiques  sous-hymemales  est  progressif  (pi.  XVI,  B). 
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Dans  cette  hypothese,  on  pourrait  admettre  que  le  gonllemcnt  el 
l'appauvrissemcnt  en  cytoplasms  des  «H»I»  sporophyUqu®  de  la  b» 
d/sous-hymdnium  serail  la  consequence  de  leur  Mcillissemenl.  apres 
leur  eniouisscment  dans  lc  sous-hymemum.  C.e  virillissemeul  law 
,, Derail  d’un  aliongement  des  anses  lalerales.  de  1  emission  lie  r.imili- 
“ations  (peut-Ptre)  et  de  la  formation  des  liourrclets  on  des  rtauifa 
noun-icierV  dont  nous  avons  ddji  parle,  avec,  pour  consequence,  an. 
forme  complexe  des  cellules. 

Ll’autre  part,  ce  vieilUsemenl  aurart  une  autre  consequence  .  c 1  aboid 
dicarvotiques,  lcs  cellules  4gees  de  fasco-sporophyte  deviendrai.nl 
uninucledes  par  la  disparition  de  run  de  leers  uoyaux  on,  plus  probe- 
blement,  par  une  caryogamie  reumssnnt  leurs  decs  noyaux  cn  un  seal  ill. 

Ainsi  done,  iapparcil  sporophytique  du  L.  mbfmcpla  serail  analogn. 
a  celui  du  Bedded  tlacochroma.  tel  que  nous  1  avons  suppose  conslitli. 
(voir  p.  460).  11  cumprendrait  de  mime  un  prc-spomphplc,  probablement 
haplolde  puis  uu  us m-sporophyte  entierement  dicaryohfpie,  niais  dont 
cellules  agees  deviendraient  nninuclCees  par  1  un  des  mecanismes 
qul  vi.nne.lt  d'etre  imliques.  Et  nous  rappellerons  a  ce  SUJCt  ,n.  fc 
passage  de  ces  cellules  de  Petal  dicaryotique.  a  1  etat  unniuclei.  mdp 
pendant  do  toute  ascogenise,  serait  mi  phenomena  remarquable  dont 
ions  ne  connaissons  pas  d'exemple  en  dehors  des  Discollchens. 

Enlin,  la  presence,  le  long  des  hyphes  sporophyttques  de  i.eM 
garnies  de  lines  ramifications  susceptibles  d  entree  en  relation  aycc 
cellules  gametophytiques  voisines  merite  de  retemr  1  attention.  II  s  agl 
111  d  un  disposin'  sans  doute  nourricier  qul  parait  jusqu  lei  as  nii  yli.ip 
mix  chercheors,  mals  qul  rappelle  :  -  a)  dc  Lies  pres,  les  rhir.onle  o 
esl  parfois  garni  le  pro-sporophyte,  chez  le  Pyrenomycete  Sj 
leporina  Xiessl..  selon  E.  Mortsset  (1964)  ;  -  b)  de  plus  lorn  le  pelobm 
de  lines  hyphes  nourricieres  qui  chez  le  Discomycete  (.yaUuai  a  ""'l 
(Bull.)  D.  N.,  selon  A.  Bellemere  (1958),  entoure  certaines  ansts  lalerales 
des  hyphes  ascogenes,  anses  qui,  de  plus,  sont  dilatees. 


IV.  LE  PHLYCTIS  AGELAEA  (ACH. 


Korb. 


Une  note  brive  (1962,  a)  nous  a  permis  de  resumes  » 

observations  sur  le  Phlpclis  agdaea.  Nous  y  .natations part  enl i  rrno 
sur  le  mode  cfaccroissenienl  de  1  ascocarpe  qui  eat  .la  a  It ippoi a 
a  la  Peripherie,  de  nouveaux  Blaments  paraphysoides  dont  la  base  a aj 
a„  reseau  pardphysogene  et  engendre  des  parapbyses  yraies  ami 
soimnet  participe  a  la  croissance  du  toil.  Nous  avions  ete  frapp  P 
certaines  resscmblances  enlre  le  .  soua-hym&uum  ■  ainsi  tonne  e 
pro-parathecium  du  Bud/in  en  sort,  que  nous  1«»  » 

pnitP  comme  un  pro-paralhMum  (M.  A. 

C’est  en  partie  Petiole  du  Phlydis  jointe  i  celles  du  Bud/.n,  l  '• 
cl  des  Graphidales,  qui  a  permis  de  preciser  les  notions  aotnelles  e  P' 
circumcentral,  manchon  pericentral,  penbase  et  pro-parath 

ID  On  Pout  pens,-,  quo  I.  -ad*, 

.lifa.  votim.es  dont  les  noyaux  sont  parvenus  a  un  static tie  complete  vil.illls«.- 

se  rimduit  dans  les  cellules  aaco-sporophytitp.es  Sgecs.  cost  peul-OUt  que 
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1.  —  DESCRIPTION  DU  PHLYCTIS  AOELAEA 
KT  POSITION  SYSTEMATIQITE  DU  GENRE  PHLYCTIS. 

Le  Phhjclis  arjdam  (pi.  XXII.  B)  est  un  Lichen  Epiphyte  crustace 
f(,|,nant  Sl,r.|es  troncs  rles  cronies  minces,  blanches,  a  limites 
"ses.  souvent  irreguheres  et  parfois  pulverulentes.  II  est  presque 
-ms  garni  dapothecies  (ap)  qui  sont.  Ires  petites  (0.2  a  01  mm) 
ciifoncees  dans  le  thalle  et  circulates  on  parfois  ovales.  Les  asques 
i"Knl  diacun  deux  grosses  spores  murales  (  cloisonnees  et  du 
h\J  "les  et  termindes  a  chaque  bout  par  une 
i  I.  umique  et  allongee.  Nous  n’avons  jamais  observe  de  pycnides. 

i  '  x\'Z^!dtCHs  {°n\  partie  de  rordre  des  Lecanorales,  sensu 
a.  .  •  -i-L)  i ,  majs  daus  cel  ordre  leur  position  systematique  est 
in'  miie.  A.  Zahi-bhuckner  (1907)  admet  quc  leurs  apothecies  sont 
«  V-1’1’,  JrSSS;  2  11  *“  Clfse  «•“  la  KboMc  *•  Ldcanoracees. 

'  (1929)  les  rapproche  au  contraire  des  C.yalectacees,  malgre 

de  leurs  gon,dies  9U1  ne  sont  pas  du  genre  Trentepohlia. 

STRUCTURE  DU  THALLE  ET  DES  ASCOCARPES  ADULTES 
(=  APOTHECIES)  DU  PHLYOTIS  AGELAEA. 

A  Le  thalle  de  ce  Lichen  est  endophleode.  c’est-a-dire  qu'il  se 
!  |m;  totalement  a  1  inteneur  du  substratum.  II  est  generalement 
'  ’me,  avec  seulement  environ  20  p  d'epaisseur  (pi.  XVIII,  A) 
l'°f  »"  PWhyme  ISclle (m).  surmonte 
ellul  s  du  suber  <0  et  dans  lequel  |cs  gonidies  l,j)  sunt  toujours 
f  )  T'T  dlsP™“'  »»  •»  «M»  de  ses  parties,  il  devieit  au 
'  I  plus  epais  pares  que,  sous  la  couclie  precedents,  s'en  forme  une 
1  Lsl  “pouuvue  de  gomdies.  Dans  cette  couclie  profonde  (it  C) 
h..,",,,  so.it  reumes  par  u„  dine,, t  ,„>  qui,  sur  les  coupes  colonies 
rid  7  r'-'  Ie  «*  h*.  est  tantdt  brunatre. 

m  ,,  V  l°"Jours  “Ms  20 r,e  profonde  des  parties 

,lh  ,Ju  thaUe  (jue  se  forment  les  ascocarpes. 

B 


V  7  T0C^pes  adulles  est  encorc  assez  mal  connue. 

.  .kneh  (1907)  les  deent  comme  pourvus  d’une  marge  thalUne, 
St’,on  f)’  l,HI  (1952),  ils  sont  plus  exactemcnt  du  type 
innHih’-  ^  est-n-tlire  qir  etant.  im merges  dans  le  thalle,  leurs 
niplutheuales  se  melcnt  aux  hyphes  medullaires  voisines  sans 
"u  amphiLhecium  veritable.  Mais  G.  Khambe  (1882)  les  croyait 
me  totalement  depourvus  d’excipulum,  et  seulement  composes 
.sous-l»ymemum  et  d'un  hymenium  avec,  sur  celui-ci,  une 
it,  scion  lux,  par  des  restes  des  elements  thallins  qui  recou- 
;  louche  apothecmle.  Seta  nos  propres  observations,  l’aaco- 
,  ‘‘  "  oane  d  “  ®°*P*  plu'nc,  etroite  &  la  base,  evasee  au 

de  .  ,  “uiPl'-deinent  immergee  dans  le  thalle.  Elle  est  formee. 

n  \  11  bas-  dcs  parties  suivautes  (pi.  .XXII.  A): 

kires”  i“‘™Iel’  Ulle  coud":  frmbmm  (1"),  compostie  de  debris  cellu- 
11  uu-dessons,  n  hymenium  (A),  epais  de  100  p  environ.  11  est  compose 
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dc  paraphyses  cpaisses  et  raides,  cloisonnees  transversalement  et  mmies 
par  une  gelee  noiratre,  ct  d'un  petit  nombre  de  gros  asques  (as),  conte- 
nant  chacua  deux  ascospores  (sp),  decrites  plus  haut ; 

r\  a  la  base,  un  sous-hijmJniiim  (sh)  etroit  et  peu  epais  (80  p.  de  large 
et  20-:S0  p  d'epaisseur).  II  est  forme  par  un  reseau  d'hyphes  entreiuclees, 
d'oii  s'elevent  les  paraphyses.  . 

Conformement  aux  vues  de  G.  Krabbe,  il  n’y  a  pas  d  ex npulun,  sur 
les  llancs  de  l’ascocarpe  qui  est  completement  inclus  dans  le  thalle,  le 
disque  hymenial  etant  seul  visible. 

r.es  ascocarpes  les  plus  ages  sont  depourvus  de  couehe  pruineusc  et 
le  sonunet  de  leurs  paraphyses  est  a  nu. 

3.  —  DEVELOPPEMENT  DES  ASCOCARPES 
DU  PHLYOTI3  A  0  EL  AKA. 

Ce  developpcment  n’a  cte  cludie  jusqu’ici  que  par  G.  Krabbe  (1882). 
Scion  eel  auteur  les  ebauches  des  apothecies  se  torment  par  groupcs  clans 
la  partie  la  plus  profonde  du  thalle.  Les  plus  jeunes  sont  deja  g-.rnies 
d'hyphes  paralleles  et  verticales  qui  sont  des  paraphyses.  Celle--  ei  se 
multiplient  au  fur  et  a  mesure  que  l’apothecie  s’elargit.  L-.n  meme  b*inps. 
des  hyphes  ascogenes  apparaissent  dans  le  sous-hymenium.  Elies  di\ .M-gent 
a  partir  d'un  point  central  et  donnent  naissance  a  un  petit  nombre 
d’asques.  Par  la  suite,  les  paraphyses  s’allongent,  les  asques  cmissent 
et  l’aseocarpe  atteint  le  stade  adulte.  Au-dessus  du  disque  hymdnial, 
la  couehe  pruineuse  serait  formee  par  les  restes  des  elements  lliallins 
sus-jacents.  . 

Autour  des  ascocarpes  ages  ou  a  l’interieur  de  ceux-ci,  se  forim  raient 
des  ascocarpes  dc  deuxieme  generation,  qui  naitraient  autour  d  byphes 
ascogenes  issues  des  ascocarpes  primaires.  Toujours  selon  G.  Krahhe. 
un  tel  phenomene  de  «  bouturage  »  ou  de  «  regeneration  »  serait  d'aillenrs 
tres  frequent  chez  les  Lichens,  nolammenl  les  Perlusaria,  les  datum, 
les  Lecidea  et  les  Gyrophora. 

Selon  nos  propres  observations,  on  peut  reconnaitre,  au  cours  du  devt 
loppement  des  ascocarpes,  quatre  stades  :  un  pour  le  primordium,  deux 
pour  Yebauche  apotheciale,  le  dernier  pour  le  passage  a  I'etat  adullr. 

A  -  Stade  I  :  Le  primordium  (pi.  XVIII,  D  et  E). 

Nous  avoirs  deja  note  que  les  ascocarpes  se  torment  tmiquemenl  dans 
des  epaississements  ferliles  du  thalle,  oil  existe  une  zone  profonde  (m  i  difle- 
renciee,  depourvue  de  gonidies.  Toujours  tres  localisee,  cette  zone  ne 
s'etend  pas  uniformement  sous  les  parties  agees  du  thalle,  et  sa  presence 
ne  semble  pas  dependre  de  Page  de  celui-ci.  11  est  possible  quelle  ai 
la  valeur  d’un  stroma,  mais  des  observations  supplementaires  seraiem 
necessaires  pour  s’en  assurer. 

En  chacun  des  endroits  ou  elle  est  presenle,  elle  contient  plusieui- 
apothecies,  generalement  a  des  stades  difTerents  de  devcloppenien  • 
Elle  s’epaissit  au  fur  el  a  mesure  que  les  apothecies  grossissent.  d<-’ s° 
que  sa  hauteur  depasse  linalement  celle  du  thalle  voisin  (pi.  N'  *  *  ■' 
el  e'est  ainsi  ciue  les  epaississements  fertiles  sont  formes. _  Sur  ceux-  - 
la  couehe  superieure  du  thalle,  riche  en  gonidies,  disparait  el  eela 
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(ransforme  en  laches  pulverulentes,  visibles  exterieurement.  Ces  taches 
sent  parfois  lacuneuses,  chaque  lacune  (eap)  marquant  l’emplacement 
d  un  ascocarpe  disparu. 

Hans  le  plectenchyme  formanl  la  zone  profonde  des  epaississements 
I'erlilcs,  la  premiere  cbauche  de  chaque  apothecie  est  un  petit  reseau 
(-  plexus  primordial )  (pr)  lcnticulaire,  forme  de  cellules  vacuolisees, 
ci'ii 1 1  vs  el  fortement  anastomosees  (pi.  XVII  I,  D).  Tr6s  tot,  en  son  centre, 
sc  dilTdrencient  quelques  cellules  plus  colorables  (in)  qui  sonl  sans  doute 
des  elements  ascogoniaux. 

M  nne  fa?on  constante,  nous  avons  trouve  Vapparcil  ascogonial  reduit 
:i  ,li  Ids  elements.  11  nous  paralt  done  que  cet  appareil  ne  comporte  pas 
dVii'  liicarpes  du  type  Collema,  e'est-a-dire  formes  d’un  ascogone  pluri- 
cellulaire,  filamenteux  et  pelotonne,  et  d'un  long  trichogyne  cloisonne 
transversalement. 

-  line  de  nos  coupes  (pi.  XV11I,  E),  le  reseau  primordial  contenait 
un  Liens  element  (psp)  ramifie,  peut-etre  siphone,  mais  dans  lequel  nous 
n'a  '  -  pu  preciser  le  nombre  des  noyaux,  et  dont  nous  ignorons  la  signi- 
lir;  1  i  exacte.  Peut-etre  s’agit-il  d’un  pro-sporophyte  prematurement 
lun,  aux  depens  d’une  des  cellules  ascogoniales,  mais  nous  ne  saurions 
I'afliriner. 

B  Stades  II  et  III  :  L’Sbauche  apolheeiale. 

a)  Made  II  :  le  toil  pericentral,  le  reseau  paraphgsoide,  le  reseau  sous- 
nmrnial  paraphysogene,  le  plexus  annulaire  circumcenlral  (pi.  XIX 

A  a  C). 

F  i  '  i cine  temps  que  le  plexus  primordial  s’accroit  selon  le  mode  que 
nou>  verrons  plus  loin,  il  se  transforme  en  une  ebauche  apotheciale 

complexe. 

I’"iii  cela,  sa  partie  superieure  supra-ascogoniale  s'epaissit  et  evolue 
ile  1;"  ■  in  a  donner,  de  haut  en  bas,  un  toit  pericentral  et  un  reseau  para- 

I.C  toil  pericentral  (/)  a  la  forme  d’une  calotte  plus  epaisse  au  centre 
'I'"'  ' s  bords.  11  est  prosoplectenchymateux  ;  ses  hyphes  sont  compo¬ 

ses  d,  cellules  courtes,  anastomosees  entre  elles,  et  elles  divergent  a 
pmii  le  son  centre.  Elles  sont  reunies  par  un  ciment  intercellulaire. 

I-  -in  paraphgsoide  (/•)  est  forme  d’hyphes  parallels  et  verticals, 
en  f'lilmuite  en  haut  avec  celles  du  toit,  en  bas  avec  celles  de  l’appareil 
pam 1 1 1  vsogene.  Par  sa  structure,  il  rappelle  celui  du  Buellia  canescens. 

Fa  cnuiinuite  des  hyphes  paraphysoides.  d’origine  carpocentrale, 
,V|1  i  lies  du  toil,  n’empeche  pas  celui-ci  d’etre  pericentral.  En  efTet, 
ondai  ni element,  Venveloppe  pericentrale.  et  le  earpocentre  derivent  tous 
<eu\  du  plexus  primordial.  La  partie  inferieure,  peri-  et  sous-ascogoniale, 

<lu  pK-xu  primordial,  se  transforme  tout  entiere  en  un  reseau  sous-hymenial 
‘'ls‘ "  'll!  '''uitient  les  restes  de  l'appareil  ascogonial  et  les  premiers  elements 
spor<)| .i ; -  ( i(|ues.  Sa  strate  superieure  est  paraphysogene. 

■Hi  i  alement  enfin,  les  ilancs  de  l'ebauche  sont  formes  par  un  plexus 
minion,  circumcenlral  ( le ),  constitue  comme  le  plexus  primordial  par 
n  systcine  de  cellules  courtes  et  anastomosees. 

(  '  11  'nne  de  ces  transformations,  l’ebauche  apotheciale  du  Phlyctis 
Je  ,"’n  (!'fTere  du  type  de  reference  (voir  p.  461)  par  la  reduction  de 
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I'enveloppe  pdricentrale  a  son  toil :  comme  nous  l'avons  vu,  la  partie  infe- 
rieure  sous-ascogoniale  du  plexus  primordial  ne  se  transforme  pas  er 
un  plancher  pericentral  distinct  du  sous-hymenium,  mais  au  contraire  s'in- 
tegre  a  celui-ci  de  sorte  que  la  base  de  l’ascocarpe  est.  reduite  au  reseau 
sous-hymenial.  De  meme  le  manchon  pericentral  fait  defaut,  il  esl  rem- 
place  par  le  plexus  circumcentral. 

b)  Stade  III  :  les  paraphyses  primaires  i1 picentrales ,  I’anneau  circmn- 
central,  la  peribase  (pi.  XIX,  B  k  D  et  pi.  XX). 

Presque  immediatement  (pi.  XIX,  B  et  C),  la  partie  superieure  du  reseau 
sous-hymenial  qui  constitue  sa  strate  paraphysogene,  engendre  les  pre¬ 
mieres  paraphyses  epicenlrales  (</'),  Elies  croissent  de  has  en  haut  et  sunt 
libres  au  sommet :  ce  sont  done  des  paraphyses  vraies.  Cloisonnees  trans- 
versalement  et  non  ramiliees,  elles  sont  sou  vent  attendees  a  1’extremite, 
Entre  elles,  les  filaments  paraphysoides  (r)  subsistent. 

Les  paraphyses  sont  plus  courtes  que  les  lilaments  paraphysoides.  Elles 
n’atteignent  pas  le  toit  pericentral,  dont  elles  sont  separees  par  la  wile 
apolheciale  (v)  (pi.  XIX.  D).  Celle-ci  est  remplie  par  une  gelee  hynuhiak. 
souvent  brunatre  que  traverse  le  sommet  des  lilaments  paraphysoides. 
Cette  disposition  apparait  clairement  sur  les  coupes  minces  (,'.!  p).  Au 
contraire,  les  coupes  plus  epaisses  (5  et  7  p)  s’etalant  moins  bien,  la  cavite 
apotheciale  y  est  moins  visible  et  la  distinction  entre  paraphyses,  fila¬ 
ments  paraphysoides  et  cellules  du  toit  est  beaucoup  plus  delicate. 

En  meme  temps  qu’entre  les  paraphysoides  du  carpocentre  se  tnulti- 
plient  les  paraphyses,  rebauche  s'accroit  par  adjonction  sur  ses  ilancs 
d’une  peribase  qui,  conformement  a  notre  schema  de  reference,  se  forme 
aux  depens  du  plexus  circumcentral.  Pour  cela  (pi.  XIX,  D  et  pi.  XX): 

1 .  vers  Vexlerieur,  le  plexus  circumcentral  s'accroit  par  adjonction  de 
nouvelles  cellules  ou  de  nouvelles  hyphes  qui  se  fornient  peut-etre  aux 
depens  du  thalle  mais  peut-etre  aussi  aux  depens  des  elements  circuntcen- 
traux  lateraux ; 

2.  en  meme  temps,  vers  Vinterieur,  la  partie  superieure  du  plexus 
circumcentral  s’epaissit,  puis  celui-ci  se  differencie  a  la  fa<;on  dn  plflffls 
primordial.  Ainsi,  son  sommet  s’ajoute  lateralement  au  toit  pdrieentral : 
au-dessous,  la  partie  moyenne  de  ses  hyphes  se  Lransforment  en  fi laments 
paraphysoides,  tandis  que  leurs  bases,  reunies  entre  elles.  corisi  ituent 
un  anneau  circumcentral  ( ac )  qui  accroit  le  reseau  paraphysogene  ft 
engendre  comme  celui-ci  des  paraphyses  vraies.  De  la  sorte,  les  trois 
parties  de  l'gbauche  s’accroissent  egalement  et,  conformement  a  notrf 
schema  de  reference,  la  peribase  du  Phlyctis  agelaea  ne  dilfere  ni  par  sa 
nature  ni  par  sa  structure  de  la  partie  carpocentrale  de  rebauche.  Nous 
avons  vu  qu'il  n'en  est  pas  de  meme  chez  les  trois  especes  priced  eminent 
(Studiees  puisque,  chez  le  Lecidea  et  le  Lecanora,  le  plexus  circumcentral 
reste  indifferencie,  el  que,  chez  le  liuellia,  la  peribase  reduite  au  pro-para- 
thAcium  n’accroit  que  le  plancher  pericentral. 

A  la  fin  de  ce  stade  (pi.  XX,  B),  1’apotliecie  est  encore  totalement  incluse 
dans  repaississement  fertile  dans  lequel  elle  a  pris  naissance.  Elio  meson 
environ  125  p  de  diametre  et  80  p  de  haut.  Du  fait  qu'elle  possede  un 
toit,  son  sommet  est  clos.  De  haut  en  bas,  elle  comprend  : 

1 .  le  toit  pericentral  (/)  prosenchymateux,  compose  de  courts  filartteB  s 
divergents : 
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2 .  la  eavite  apotheciale  (v)  avec  sa  gelee  ; 

:i.  I' hymenium,  constitue  a  la  fois  par  les  paraphyses  (17'  et  q")  et  par 
les  filaments  paraphysoldes,  qui  ne  se  distinguent  pas  de  celles-ci  ; 

I.  le  sous-hymenium,  peu  epais,  forme  par  le  reseau  paraphysogene 
(rsh)  et  l’anneau  circumcentral  (ac)  et  dont  la  strate  superieure  est  para¬ 
physogene  tandis  quc  sa  strate  inferieure  constitue  a  elle  seule  la  base 
(et  la  peribase)  de  l’apothecie. 

Le  plexus  circumcentral  se  diflerencie  plus  vite  qu’il  ne  s’accroit. 
Par  suite,  sa  parlie  peripherique  jeune  est  finalement  reduite  it  quelques 
filaments  qui  limitent  lateralement  l’hymenium  et  qui,  d6s  le  debut,  son! 
e tires  vers  le  haut  a  la  faqon  des  paraphysoldes. 

Taut  que  dure  le  stade  III,  l’accroissement  en  diametre  de  1'ascocarpe 
esl  plus  important  que  sa  croissance  en  hauteur,  mais  celle-ci  n’est  cepen- 
dauL  pas  aussi  negligeable  que  l’avait  dit  G.  Krabbe  (1882). 

Pendant  que  1’ascocarpe  se  difTerencie  de  la  sorte,  un  asca-sporophyte 
forme  A'hyphes  ascogenes  (ha)  apparait  dans  le  sous-hymenium,  mais 
nous  n’avons  pu  suivre  la  formation  de  l’appareil  sporophytique  a  partir 
des  elements  ascogoniaux.  Par  la  suite,  au  fur  et  a  mesure  que  1’ascocarpe 
augmeiite  de  diametre,  les  hyphes  ascogenes  se  ramifient  dans  le  sous- 
hyrnenium  et  s’allongent  vers  sa  peripherie,  en  divergeant  a  partir  du 
centre.  Malheureusement,  nous  n’avons  pu  preciser  leurs  caracteres  cyto- 
logiques,  et  notamment  le  nombre  de  noyaux  dans  leurs  cellules,  de  sorte 
que  nous  ignorons  si  elles  sont  dicaryotiques  et  dangeardiennes. 


*■  -  Stade  IV  :  Le  passage  sk  l’etal  adulte  sans  d^veloppement  d  appa- 
reil  paratheeial,  la  croissance  en  hauteur  de  la  jeune  apolheeie 
et  le  dcveloppement  des  asqucs  (pi.  XXI  et  pi.  XXII). 

Li  quatrieme  et  dernier  stade  du  developpement  aboutit  a  la  formation 
d  une  apothecie  adulte  remarquable  par  V absence  complete  d'appareil 

poralhedal. 

Pour  cela,  des  que  l’ebauche  atteint  environ  120  p,  de  diametre,  les 
sommets  des  hyphes  ascogenes  engendrent  chacun  un  bouquet  A' asqucs 
(u.v).  i.onformement  aux  observations  de  G.  Krabbe  (1882),  il  n’y  a 
i/ii’une  seule  poussee  d’asques,  de  sorte  que  dans  chaque  apothecie  tous 
les  os(|  1 1  cs  sont  toujours  au  meme  stade  de  leur  developpement  (com- 
pmvi  ]d.  XX,  B  ;  pi.  XXI,  A  et  pi.  XXII,  A).  Sur  ce  point,  le  Phlyctis 
dill'Ti  rle  Loutes  les  autres  especes  que  nous  avons  etudiees,  chez  les- 
quelk-s  In  production  des  asques  est  au  contraire  continue  de  sorte  que, 
'Ians  im  meme  ascocarpe,  on  trouve,  a  la  fois  et  entremeles,  des  asques 
encore  jeunes  et  d’autres  mfirs,  contenant  deja  des  ascospores, 
i  n  production  des  paraphysoldes  et  des  paraphyses  s’arrete  a  peu  pres 
quaiirl  apparaissent  les  premiers  asques  e'est-a-dire  environ  au  stade 
fepresente  sur  la  planche  XX  (B).  Par  la  suite  (pi.  XXI,  A),  les  paraphyses 
s  all'uigent  en  meme  temps  que  les  asques.  Malgrc  cela,  l'ebauche  conserve 
'j  abonl  la  forme  ellipsoi'dale  et  la  structure  qu’elle  avait  au  stade  prece¬ 
dent.  luutefois,  le  toit  pericentral  devient  plus  epais,  I'anneau  circumcenT 
1  s  mnincit  progressivement  vers  les  bords  oil  il  engendre  les  para- 
P  lysi  s  marginales  qui  sont  aussi  les  plus  courtcs  (16.,  B),  le  plexus  circum- 
"ntral  (lr)  est  reduit  a  quelques  filaments  reunissant  le  toit  et  le  bord 
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de  l’anneau  circumcentral ;  la  cavite  apotheciale  (v)  est  traversee  conime 
au  stade  precedent  par  le  sommet  des  paraphysoi'des  (ib.,  C). 

Lorsque  les  paraphyses  atteignent  leur  taille  definitive,  les  ascospores 
apparaissent  dans  les  asques  (pi.  XXI 1,  E).  Ceux-ci  augmentant  alors 
heaucoup  de  volume,  le  diametre  de  l’hymenium  el  du  disque  hymenial 
s’accroit  considerablement  par  rapport  a  celui  du  sous-hymenium.  Par 
suite,  l’apothecie  devient  cupuliforme  (pi.  XXII.  A).  La  partie  du  sous- 
hymenium  qui  contient  l'appareil  asco-sporophytique,  plusepaisse,  forme 
la  base  de  la  cupule,  la  partie  marginale  amincie  de  l’anneau  circumcentral 
en  forme  les  (lanes.  Cette  coupe  sous-hymeniale  supporte  l’hymenium. 
Laleralement,  le  plexus  circumcentral  disparait  ainsi  que,  au-dessus  de 
l'hymenium,  le  toil  et  la  cavite  apotheciale ;  a  leur  place,  on  trouve  one 
couche  lacuneuse  d’environ  25  p.  d’epaisseur  qui,  par  la  suite,  devient  la 
pruine  ( k' )  de  l’apothecie  adulte.  Bien  que  nous  n’ayons  pas  suivi  sa 
formation,  cette  couche  ne  nous  parait  pas  deriver  du  thalle  coniine  le 
pensait  G.  Krabbe  :  elle  n’en  a  pas  la  structure  et  son  organisation  fait 
plutot  penser  a  celle  du  toil.  Elle  est  en  effet  formee  d’une  substance 
brune  semblable  au  ciment  intercellulaire  du  toit,  et  ses  lacunes  out  a  peu 
pres  la  taille  des  cellules  de  celui-ci.  II  est  done  probable  qu’elle  se  forme 
a  partir  du  toit  par  un  phenomene  de  degenerescence. 

Ces  transformations  produisent  line  apothecie  adulte  depourvue  d’exci- 
pulum  et  composce  simplement,  comme  le  pensait  G.  Krabbe,  d'un  liyme- 
nium  recouvert  d'une  pruine  et  d’un  sous-hymenium.  Le  sous-hynienium 
constitue  la  base  et  la  peribase  de  1’ascocarpe.  L’hymenium  est  compose 
de  paraphysoi'des,  de  paraphyses  et  d'asques.  Cet  ascocarpe  derive  Lout 
entier  de  rebauche  apotheciale,  e’est-a-dire  de  ses  elements  primordiaux 
et.  circumcentraux.  II  est  depourou  d'appareil  purathecial  e’est-ii-dire 
de  parathecium,  d’amphithecium,  et  de  paraphyses  paratheciales. 

La  pruine,  derivee  sans  doute  du  toit  pericentral,  finit  par  disparaitre. 
Le  sommet  des  paraphyses  est  ainsi  mis  a  nu,  apres  quoi  il  se  vide  souvent 
de  son  contenu. 

Au  fur  et  a  mesure  que  les  ascocarpes  s’accroissent,  la  zone  proronde 
des  epaississements  fertiles  du  thalle,  dans  laquelle  ils  ont  pris  naissance, 
s’epaissit  et  creve  la  couche  superieure  (pi.  XXII,  B).  Chaque  epaissis- 
sement  se  transforme  ainsi  en  une  zone  pulverulenle  (so).  Les  ascocarpes 
y  demeurent  longtemps  inclus,  puis  les  hyphes  sus-jacentes  disparaissent 
et  leur  disque  hymenial  devient  visible  a  la  surface. 

Les  asques  adultes  mesurent  100  a  120  p.  de  haut  et  contiennenl  chacun 
deux  ascospores  decrites  plus  haut.  La  paroi  des  asques  (pi.  XX 11,  C 
a  F)  est  formee  d’un  exoascus  (ex)  recouvert  d’un  gelin  amyloide  asses 
peu  epais  et  d’un  endoascus  (en),  non  amyloide  et  epais.  Leur  sommet  esl 
depourou  de  tout  appareil  apical.  Les  asques  jeuncs  paraissent  typiquement 
bituniques  :  leur  exoascus  se  separe  facilement  de  l’endoascus  (pi.  XXII.  lb. 
Par  contre,  nous  n’avons  pu  observer  comment  se  fait  normalement  la 
dehiscence,  au  stade  adulte.  Comme  d’autre  part,  les  asques  des  apothecies 
les  plus  agees  sont  toujours  pourvus  de  spores,  nous  nous  sonimes 
dernandee  s’ils  ne  seraient  pas  indehiscents,  la  dissemination  des  spores 
se  faisant  lors  de  la  disparition  des  ascocarpes  eux-memes.  Malheurcu- 
sement,  nos  observations  sur  ce  point  ont  ete  trop  peu  nonibreuscs 
pour  que  nous  ayons  pu  nous  en  assurer  avec  certitude. 

Plus  tard  enfin,  1’ascocarpe  tout  entier  disparait.  Comme  il  n’est  que 
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Ires  Incitement  attache  ati  thalle.  il  est  possible  qu’il  s’en  detache  en  une 
sonic  fois,  mais  nous  n’avons  pas  fait  de  recherches  precises  sur  ce  point. 

(.online  nous  1’avons  deja  dit,  les  ascocarpes  ne  sont  jamais  isoles  : 
la  zone  profonde  de  chaque  epaississement  fertile  du  thalle  en  produit 
plusieurs.  Ceux-ci  ne  se  developpent  pas  simultanement  et  leur  production 
para  it.  continue,  de  sorte  qu’on  trouve  cote  a  c6te  des  lacunes,  indiquant 
I' emplacement  d ’ascocarpes  disparus,  des  ascocarpes  adulles  et  des  asco- 
<:irp“s  encore  jeunes  (pi.  XVIII,  A).  D’autre  part,  il  nous  a  semble  que 
Ions  les  ascocarpes  d’un  meme  epaississement  se  forinent  independam- 
inent  les  uns  des  autres.  meme  ceux  qui  naissent  immediatement  sous 
(  emplacement  d'un  ascocarpe  ancien,  et  nous  n’avons  jamais  observe  les 
phenomenes  de  bouturage  ou  de  regeneration  decrits  par  G.  Khabue. 

4.  —  REMARQUES  ET  CONCLUSIONS 
A  L’ETUDE  DU  PBLTOTIS  AGELAEA. 

Les  observations  precedentes  nous  conduisent  a  formuler  des  remarques 
nmrernant :  a)  le  developpement  des  ascocarpes  du  Phlyclis  agelaea , 
h)  ci' In i  des  hyphes  sporophytiques,  e)  les  rapports  des  Phlyclis  avec  les 


A  Developpement  des  ascocarpes. 

;n  Conformemenl  aux  observations  de  G.  Krabbe  (1882),  les  ascocarpes 
naiss'iit  ilnns  des  regions  parliculieres  du  thalle,  qui  en  sont  les  epaississc- 
menls  fertiles.  On  pourrait  etre  tente  d’assimiler  ces  epaississements,  on 
du  moms  leur  parlie  profonde,  aux  stromas  de  certains  des  Discomycetes 
non  li(  henisants.  Toutefois,  malgre  leur  concordance,  les  observations 
nous  smiblent  insufRsantes,  et,  sur  ce  point,  il  convient  d’etre  prudent 
dans  L  s  conclusions  parcc  que,  d’une  part,  la  presence  de  stromas  veri- 
lahLs  rhez  les  Lichens  a  etc  misc  en  doute  par  E.  Wainio  (1890),  et  que. 
^  n ( i1' '  part,  le  Phlyclis  agelaea  n’a  jamais  ete  cite  parmi  les  Lichens 
pourvus  de  stromas  ou  de  pseudo-stromas. 

b)  Conrne  chez  les  es pices  precedentes,  la  premiere  ebauche  de  I'asco- 
ml"  est  an  plexus  primordial,  mais  celui-ci  est  forme  non  pas 
par  no  reseau  d’hyphes  mais  par  un  systeme  de  cellules  anastomosees. 

N'ion  la  regie,  ce  plexus  contient  Vappareil  ascogonial,  mais  celui-ci 
nmis  n  para  rudimenlaire,  et  non  pas  forme  d’archicarpes  filamenteux 
comparables  a  ceux  des  autres  Lichens. 

'  )  I  parlir  du  plexus  primordial  se  forme,  egalemenl  selon  la  regie,  une 
^"nn  lu  upotheciale  differenciee,  mais  elle  e.st  incomplete  pane  que  I'enve- 
l'l'!‘r '  ; ''  entralc  est  reduite  d  son  toil,  son  plancher  et  son  manchon  faisant 

I  ',|:,ul  -  L'ebauche  comprend  seulement  ce  toit,  un  reseau  paraphysoi'de 
®'."n  s,|us-hymenium  paraphysogene.  A  la  place  du  manchon  pericentral 
cxiste  un  plexus  annulaire  circumcentral. 

1,1  ^  ebauche  apotheciale  du  Phlyclis  agelaea  s’accroil  par  adjonction 
"  Peripherie  d’une  peribase  qui  derive,  comme.  chez  le  Lecidea  elaeo- 
enronm  rt  /e  Lecanora  subfuscata,  d’un  plexus  circumcenlral  annulaire 
nu-nir  nature  que.  le  plexus  primordial.  Mais  ensuite,  contrairemenl  d 

II  (lUr  n0as  avons  vu  jusqu’ici  et  conformemenl  d  noire  schema  de  reference, 
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In  peribase  du  Phlyctis  agelaea  a  exactement  la  mSme  structure  que  la  partic 
rarpocentrale (  primordiale)  de  I'ebauche.  En  effet,  le  plexus  circumcentral 
sc  differencie  comme  le  plexus  primordial  et  il  en  derive  des  elements 
tectaux  qui  s’ajoutent  au  toit,  de  nouveaux  filaments  paraphysoi'des. 
et  un  anneau  circumcentral  qui  accroit  le  reseau  sous-hymenial  paraphy¬ 
sogene  et  constitue  la  partie  laterale  du  sous-hymenium.  De  la  sorle, 
le  toil  pericentral  s’elargit  en  meme  temps  que  les  autres  parlies  de  I'ebaudw 
et  ne  cesse  done  de  les  coiffer  completement.  II  y  a  aussi  presence  de  para- 
physoides  dans  loutes  les  parties  de  Yhymenium,  aussi  bien  celles  qui  deri- 
vent  de  la  peribase  que  celles  qui  sont  produites  par  le  plexus  primordial. 
L’anneau  circumcentral  n'est  pas  sans  rappeler  lc  pro-parathecium  du 
Buellia  canescens  :  comme  celui-ci.  il  occupe  une  position  peripherique ; 
il  s’accroit  par  son  bord  externe  ;  il  engendre  des  paraphyses  vraies.  Mais 
il  se  forme  autrement,  son  apparition  etant  liee  a  celle  de  nouveaux  fila¬ 
ments  paraphysoi'des  et  il  accroit  le  reseau  paraphysogene  et  non  It 
plancher. 

Pas  plus  que  le  primordium,  la  peribase  n’engendre  de  plancher  et, 
a  la  fin  de  la  croissance,  le  plexus  circumcentral  disparait  sans  faire  place 
a  un  manchon  pericentral. 

e)  Par  la  suite,  le  developpement  de  Vapothecie  ne  comporte  pas  la  forma¬ 
tion  d'un  appareil  parathecial.  L’appareil  (=  reseau)  paraphysogene 
engendre,  a  l’interieur  de  I'ebauche,  des  paraphyses  vraies,  qui  sont  compa¬ 
rables  aux  paraphyses  primaires  (=  epicentrales  et  circumcentrales) 
des  espfeces  precedentes,  et  qui  se  melent  aux  filaments  paraphysoi'des 
pour  constituer  avec  eux  I'ebauche  de  Yhymenium.  Mais  il  n’est  produit 
ni  parathecium,  ni  amphithecium,  ni  paraphyses  paratheciales. 

f)  Enfin,  I'apoihecie  du  Phlyctis  esl  du  type  ascohymenial  et  son  dcvclop- 
pement  est  angiocarpe  jusqu’d  la  fin  de  sa  croissance. 

1.  Le  caractere  ascohymenial  (voir  J.  A.  Nannfeldt,  1932)  resulte 
de  la  formation  de  paraphyses  vraies.  Toutefois,  celles-ci  s’intercalent 
entre  des  paraphyso'ides,  et  cela  dans  toute  l'etendue  de  1’hymenium. 

La  presence  de  ces  paraphyso'ides  ne  doit  pas  nous  surprendrv.  Elle 
constitue  probablement  1’un  des  caracteres  fondamentaux  des  Disco- 
mycetes,  conserve  chez  les  especes  encore  peu  evoluees.  Ainsi  A.  Bf.li£- 
mere  (1964)  a  montre  que  chez  le  Scleroderris  fuliginosa  (Fr.)  Karst, 
les  paraphyses  primaires  se  developpent  entre  des  hyphes  paraphysoldes 
reliant  l’appareil  paraphysogene  au  plafond  de  la  cavite  apotheciale. 
Parmi  les  Discolichens,  de  telles  hyphes  existent  seules,  sans  paraphyses. 
chez  les  Opegrapha  ;  elles  sont  presentes  dans  tout  l'hymenium  et  persis- 
tantes  chez  le  Phlyctis  ;  elles  sont  localisees  en  son  milieu  et  plus  ou  moins 
fugaces  chez  le  Buellia  canescens  et  le  Lecidea  elaeochroma  etudies  plus 
haut. 

2.  Le  caractere  angiocarpe  resulte  de  la  presence  d’un  toit  pericentral 
qui  s’accroit  en  meme  temps  que  l’ebauche  et  ne  degenere  qu’a  la  fin 
de  la  croissance  en  produisant  alors  la  pruine  sus-hymeniale. 

Toutefois,  comme  l’enveloppe  pericentrale  est  reduite  a  son  toit,  sans 
plancher  ni  manchon,  on  pourrait  dire  qu’il  s’agit  d’une  angiocarpe 
imparfaite. 

J in  definitive,  nos  observations  confirment  dans  l’ensemble  celles  ot 
G.  Krarbe  ;  il  n’v  a  pas  d’excipulum  (enveloppe  sans  plancher  ni  manchon 
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perii-cntraux,  et  pas  de  parathecium  ni  d’amphithecium) ;  ne  sont  presents 
,| iii1  riivmenium  et  le  sous-hymenium.  Mais  nousavons  montre,  en  outre, 
qiii1  l  ibauche  apotheciale  derive  d'un  plexus  primordial,  qu’elle  poss6.de 
uu  Inil  pericentral  et  qu'elle  s’accroft  par  adjonetion  d’une  peribase  qui 
licriv-e  d'un  plexus  circumcentral  annulaire  ;  nous  avons  precise  la  struc¬ 
ture  du  sous-hymenium  (avec  ses  deux  strates)  et  celle  de  l’hymenium 
( rum (nenant  a  la  fois  des  paraphyses  vraies  et  des  paraphyso'ides) ;  enlin, 
nous  ovons  rectifie  les  conclusions  de  G.  Krabbe  concernant  l’origine  de 
la  pruine  sus-hym6,niale. 

B  -  Appareil  sporophytique. 

Nos  observations  sur  cet  appareil  ont  ete  peu  nombreuses  et  incompletes. 
I’as  plus  que  G.  Krabbe,  nous  n'avons  observe  d’archicarpe  bien  deve- 
lupp"  I  .'appareil  ascogonial  serait  reduit  a  quelques  cellules  ascogoniales  ; 
le  -spurn  phyte  pourrait  etre  siphone  et  ramifie ;  l’appareil  asco- 
s|.oio|,liytique  se  developpe  rapidement.  Conformement  aux  vues  de 
(i.  KiiuiBE,  cet  appareil  engendre  seulement  un  petit  nombre  d’asques 
qui  usuite  se  developpent  tres  lentement. 

I  (  oinparaison  avec  les  Leeanorales  et  rapports  du  Phlydis  agelaea 
avec  les  Lecanoracees. 

a  I  i1'  Phlyctis  agelaea  se  differencie  des  es pices  lecanoriennes  pane, 
(jut'  si, a  ascocarpe  est  depourvu  d’ appareil  paralhecial ;  celui-ci  est  present 
memo  chez  le  Leranora  subfuscata  a  l’ebauche  reduite  et  sans  enveloppe. 
Par  so  de.  le  Phlyctis  agelaea  n’est  pas  une  espece  parathecienne. 

In  1‘muianl,  il  s'en  rapproche  par  la  structure  de  son  ebauche  apotheciale 
i/ii i  .  pareillement  former,  d’un  toit  pericentral,  d’un  reseau  paraphysoide. 

< l' mi  nseau  paraphysogine  et  d’une  peribase.  Celle-ci,  plus  complete  que 
trih  ,/ t  speces  precedenles,  est  proche  de  noire  type  de  reference.  En  efTet, 
file  arcroft  egalement  toutes  les  parties  de  l’apothecie  alors  qu’elle  est 
reduit.-  an  pro-parathecium  chez  le  Buellia  et  a  un  plexus  circumcentral 
imlmi  ntaire  chez  le  Leranora  et  le  Lecidea.  En  outre,  elle  differe  de  la 
peri  l  i  e  egalement  bien  dcveloppee  du  Buellia  caneseens  en  ce  qu’elle 
s’ac< n>rt  par  adjonetion  a  sa  peripherie  de  nouveaux  filaments  et  non 
pm  si  ■) | ile  allongement  des  hyphes.  Nous  avons  vu  qu'il  s’agit  sans  doute 
<le  intes  derivant  toutes  d’un  meme  type  fondamental,  mais  nous 
nr  'o  ns  pas  si  le  cas  le  plus  archaique  est  celui  des  Leranora  (peribase 
"'iluii,  u  un  plexus  circumcentral  rudimentaire)  ou  celui  des  Phlyctis 
(peri  I  in. m-  ires  developpee  et  complexe). 

'  )  1  <  qui  preside  montre  qu’il  est  douleux  qu’on  puisse  maintenir  le 
I'hhn  in  agelaea  parmi  les  Lecanoracees.  Si,  en  effet,  on  compare,  du  point 
'*'■  Vlll‘  structure  et  developpement,  ses  apothecies  a  celles  du  Leranora 
on  constate  que  ces  especes  ne  sont  probablement  pas  direc- 
‘enu‘"i  qiparentees.  Ainsi  : 

'  I  etat  adulte,  l’absence  d’un  parathecium  et  d’un  amphithecium 
il‘z  lr  1‘hlyctis  sullisent,  selon  les  normes  de  A.  Zahebiuickner.  a  exclure 
'e8-  I'blydis  de  la  famille  des  Lecanoracees. 

-•  An  cours  du  developpement,  on  a  vu  que  le  carpocentre  du  Lcca- 
nnro  ne  produit  ni  enveloppe  pericentrale,  ni  reseaux  paraphysoide  et 
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paraphysogene  distincts  1’un  dc  l’autre ;  cliez  le  Phlydis,  au  contraire 
du  carpocentre  derivent  un  toil  pericentral,  ainsi  qu'un  appareil  para- 
physo'ide,  et  un  appareil  paraphysogene  bien  differencies. 

.'i.  La  croissance  en  diametre  de  lebauche  apotbeciale  est  assurer 
chez  le  Lecanora  par  la  formation  d'un  appareil  parathecial.  tandis  qua 
chez  le  Phlydis  elle  depend  de  celle  d’une  peribase  dilTerenciee  aiitour 
du  carpocentre  primordial. 

Cependant  le  Phlydis  et  le  Lecanora  presentent  une  particularity 
commune  :  dans  la  base  de  leurs  apothecies,  le  carpocentre,  au  lieu  dc 
produire  un  plancber  pericentral,  donne  seulement  la  partie  centro-basalc 
du  sous-hymenium.  C.ela  permet  de  |)enser  que,  malgre  les  differences, 
les  types  de  developpemcnt  de  ces  deux  Lichens  peuvent  n’etre  pas  tota- 
lement  etrangers  l’un  a  l'autre,  mais,  au  contraire,  deriver  d’un  type 
ancestral  commun,  par  le  jeu  devolutions  divergentes. 

d)  D’apres  c.ela,  si  les  Phlydis  doivent  etre  eloignes  des  Lecaimra  et 
exclus  des  Lecanoracees,  on  doit  s’interroger  sur  leurs  aflinitcs  reelles 
et  se  demander  s'il  faut  les  inclure  dans  une  famille  deja  delink  ou,  au 
contraire,  en  creer  une  nouvelle  pour  eux. 

Malheureusement,  nos  connaissances  sur  l’ensemble  des  autres  1  ichens 
sont  insuffisantes  pour  autoriser  un  jugement  a  ce  sujet.  II  nous  est  en 
particular  difficile  d’emettre  une  opinion  sur  la  parents  qui.  selon 
W.  Watson  (1929),  unirait  les  Phlydis  aux  Gyalectacees. 

Sans  vouloir  en  tirer  des  conclusions  systematiques  prematures  et 
inopportunes,  signalons  que  parmi  les  Lichens  que  nous  avons  undies, 
ce  sont  les  Graphidales  qui,  par  le  developpemcnt  de  leurs  ascocarpes, 
rappellent  le  plus  les  Phlydis.  Nous  reviendrons  sur  ce  sujet  dans  le 
chapitre  consacre  a  ces  Lichens. 

e)  Enfin  c’est  aussi  plus  tard,  seulement  a  la  fin  de  ce  memoire,  que 
sera  aborde  un  autre  probleme  que  l’etude  du  Phlydis  nous  conduit  a 
nous  poser  :  celui  du  sens  de  revolution  des  ascocarpes  et  notainrnent 
V importance  qu’il  convient  d’accorder  a  V absence  d’appareil  paralhecM, 
a  celle  du  plancber  ainsi  qu’a  la  presence  dans  l’hymenium  de  paraphy- 
soi'des.  Ce  sont  la  des  questions  sur  lesquelles  nous  ne  pourrons  donncr 
notre  avis  qu'apres  avoir  passe  en  revue  les  autres  Discolichens  que  nous 
avons  etudies. 


V.  LE  PERTUSARIA  PERTUSA  Tuck. 

Le  Pertusaria  pertusa  est  le  premier  Lichen  dont  nous  avons  etudie 
l’ontogenie.  Nos  resultats  ont  fait  alors  l’objet  d’une  breve  note 
(M.  A.  Letrouit-Galinou,  1960,  a)  puis  d'un  article  plus  detaillc  ( I960,  bl 
A  cette  epoque,  nous  avions  essaye  d’interpreter  nos  observations  en 
nous  inspirant  des  idees  alors  communement  admises.  Mais  depuis.  nos 
connaissances  ont  progresse  ;  d’autres  Lecanorales  et  des  Graphidales 
ont  ete  etudiees  ;  un  schema  du  developpement  des  ascocarpes  des  Lew- 
no  rales  a  ete  elabore  (voir  p.  461).  Ces  donnees  et  idees  nouvelles  void 
nous  conduire  a  modifier,  nuancer  ou  preciser  certaines  de  nos  inter¬ 
pretations,  en  particular  en  ce  qui  concerne  l’ebauche  initiale,  les  filaments 
interascaux,  et  l'excipulum  : 
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a)  L'fbauche.  initiate. ,  que  nous  considerions  comme  stromatique  parce 
([ii’i'lli'  sc  forme  avant  les  archicarpes  et  qu’elle  donne  naissance  a  plu- 
sieuis  apothecies,  nous  semble  main  tenant  etre,  par  son  developpement 
et  s:i  structure,  une  ebauche  apotheciale  veritable  mais  dans  laquelle 
so  dillerencient  des  ebauches  secondaires, 

b)  Ayant  mieux  compris  la  distinction  qui  fut  longtemps  confuse  des 
parnplivses  vraies,  des  pseudo-paraphyses  et  des  paraphysoides  (voir 
p.  -I-'*),  nous  pouvons  maintenant  affirmer  que  les  filaments  inlerascaux 
tin  pertusa  sont  des  paraphysoides,  non  des  paraphyses  vraies; 

.1  i| nanL  a  \  exdpiilum,  forme  dc  deux  couches  dont  l’externe  est 
lliiill"idc  et  engendree  par  l’interne,  nous  avions  pense,  comme  R.  Dughi 
i  I'1  ,J  ■•'!)•  qne  sa  couche  interne  est  un  parathecium  et  sa  couche  externe 
im  iphithecium  lecanorin.  Mais  depuis,  nous  avous  reconnu  que  sa 
pni 1 1.  interne  n’a  pas  tous  les  caracteres  d’un  parathecium  veritable: 
die  i  1'iigendre  pas  de  paraphyses  paralheciales  ;  clle  n'est  pas  terminee 
|):u  une  couronne  generatrice  ;  comme  on  le  verra  plus  loin,  il  doit  s'agir 
dim  pseudo-parathecium,  directement  derive  du  manchon  pericentral. 
Kn  1 1 sequence,  sa  partie  externe  serait  un  revetement  amphithecioide 
plul'-l  qu’un  vrai  amphithecium. 

'•  —  DESCRIPTION  DU  PERTUSARIA  PERTUSA 
U'  POSITION  SYSTEMATIQUE  DU  GENRE  PERTUSARIA. 

A  I.e  Perlusaria  pertusa  (pi.  XXI II,  A)  est  un  Lichen  epiphyte 
nu>:  v  commun,  a  thalle  epiphleode  epais,  gris-verdatre,  ni  isidie  ni 

. . .  11  est  caracterise,  entre  autres  choses,  parses  verrues  polycarpi- 

lI'K's  Irr)  (le  structure  thalline,  retrecies  a  la  base,  deprimeesau  sommet, 
inl  chacune  de  une  a  dix  apothecies  qui  s’ouvrenl  chacune  a 
I  exi c  nr  par  un  orifice  punctiforme  (dh).  Ses  asques  (fig.  6,  E),  de  grande 
I  nit  i  de  type  arehaeasce,  contiennent  parfois  une,  plus  gcneralement 
ile"'  [miics  oblongucs,  unicellulaires  mais  multinucleees,  remarquables 
l’ar  lrlir  la‘l*e  (jusqu’a  320  p,  dans  le  cas  d’une  spore  unique)  et  par  Ieur 
parm  epaisse,  complexe  et  omementee. 

b  Les  Perlusaria,  et  plus  spccialement  ceux  du  s.-g.  Eupertusaria, 
lion!  !rs  nscocarpes  a  orilice  etroit  sont  immerges  dans  des  verrues  thal- 
lim's  plus  ou  moins  saillantes,  out  longtemps  etc  classes  dans  les  Ryrenu- 

!>lir  1  Sl|ite,  ils  furent  au  contraire  rapproches  des  Discolichens.  Ce 
I"11"1  e  viie.  aujourd’hui  universellement  accepte,  se  fonde  sur  certains 
cariu  i  ivs  des  ascocarpes,  tels  que  l’absence  de  paroi  propre  et  d’ostiole 
poipiemeni  dit,  la  presence  d’un  rebord  thallin  et  l’existence,  dans  le 
S‘H  I  "inorastrum,  de  formes  de  passage  entre  ascocarpes  a  disque 
e  111,1  -iioliforme  et  ascocarpes  a  disque  large. 

a  sG  ucture  de  leurs  spores  et  de  leurs  ascocarpes,  souvent  immerges 
'IIIs  i  thalle,  confere  aux  Pertusariacees  une  originality  certaine.  Toute- 
"ls.  "  suite  de  .1.  Rei.nke  (1895),  la  plupart  des  auteurs  pensent  qu'ils 
,"a  ' "  " moins  plus  ou  moins  appareutes  aux  Lecanoracees,  notamment 
j  '  .iiiM  . k-  la  structure  thalline  des  formations  entourant  l’hymenium. 

P'luu  de  vue  est  notamment  celui  de  0.  Galloe  (1936).  Selon  cet 
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auteur,  1'evolution  se  serait  faite  des  Pertusariacees  vers  les  Lecanoracees 
par  suite,  d’une  part,  de  ia  reduction  du  nombre  des  ascocarpes  contenus 
dans  chaque  venue,  ce  qui  conduit  aux  verrues  inonocarpiques  du  type 
P.  Wulfenii ,  et,  d’autre  part,  de  I’elargissement  des  ascocarpes.  C’est  aussi 
l’opinion  de  H.  des  Abbayes  (1951),  qui  reunit  les  Pertusariacees  et 
les  Lecanoracees  dans  son  ordre  des  Lecanorales  sir.  sensu. 

II  faut  pourtant  se  rappeler  que  certains  des  caracteres  qui  ont  conduit 
a  ces  conclusions  ont  une  valeur  systematique  aujourd’hui  contests. 

Plus  recemmenl,  .1.  A.  Nannfeldt  (1952),  et  a  sa  suite  R.  Santkssox 
(1950)  et  F.  Mattick  (1951),  considerent  les  Pertusariacees  connin'  des 
Discolichens  ascohymeniaux,  e’est-a-dire  pourvus  de  paraphyses  vraies, 
et  ils  les  classenl  dans  1’ ordre  des  Lecanorales  sensu  lalo.  Ce  faisa nt,  ces 
auteurs  negligent  les  resultats  de  G.  Ktjabbe  (1882)  selon  qui  les 
Pertusaria  seraient  depourvus  de  vraies  paraphyses. 

M.  Ciiadefaud  (1960),  se  basant  sur  la  structure  non  plus  seu le¬ 
nient  des  ascocarpes  inais  aussi  des  asques,  du  type  eu-archaeascii 
(M.  A.  Galinou  et  M.  Ciiadefaud,  1952  et  M.  Chadefaud,  M.  \.  Le- 
trouit-Galinou,  M.  C.  Favre,  1963),  arrive  enlin  a  une  conclusion 
proche  de  celle  de  J.  A.  Nannfei.dt,  en  classant  les  Pertusariacees 
parmi  les  Discolichens  ascohymeniaux  I.ecanoriens  (—  Lecauorales 
sensu  J.  A.  Nannfeldt,  pro-parte). 

2.  —  LE  THALLE,  LES  VERRUES  POLYCARPIQUES 
ET  LES  ASCOCARPES  DU  PERTUSARIA  PEBTU8A. 

A  —  Le  thalle  (pi.  XXIII.  B)  de  ce  Lichen,  epais  et  epiphleoda.  done 
exldrieur  a  son  substrat,  est  forme  de  haut  en  bas,  par  : 

a)  une  couche  corticate  (cx)  assez  epaisse,  prosoplectenchymateuse. 
coinposee  de  cellules  a  parois  epaisses  et  coalescentes  et  a  lumiere  etroite ; 

b)  une  couche.  gonidiale  (eg)  continue,  de  40  a  70  ;j.  d’epaisseui'.  avec 
des  gonidies  du  type  Trebouxia.  File  est  traversee  par  des  cordons  d’hyphes 
unissant  la  couche  corticale  4  la  couche  medullaire,  qui  suit ; 

c)  une  couche  medullaire  (m),  d’epaisseur  variable  (de  10  a  20  p).  cunte- 
nant  de  gros  cristaux,  probablement  d’oxalate  de  calcium  ; 

d)  un  hgpolhalle  (hth)  incolore,  jieu  differencie,  penetrant  legoreracnl 
dans  le  substratum. 

B  —  Les  verrues  polycarpiques  qui,  sur  le  thalle,  contiennent  les  apo- 
thecies,  sont  de  forme  et  de  taille  variables.  Elies  peuvent  alleindre 
2  mm  de  diametre  et  0,8  mm  de  hauteur,  et  elles  contiennent  de  2  a  12  apu- 
thecies  (pi.  XXV 11). 

Autour  de  celles-ci,  la  partie  peripherique  de  chaque  verruc  a  urn 
structure  Lhalliue  et  comprend,  en  partant  de  1’exterieur,  une  couche 
corticale,  une  couche  gonidiale  et  une  couche  medullaire,  celle-ei  gai'iuc 
de  cristaux.  Ces  couches  sont  en  continuity  avec  les  parties  correspondanto 
du  thalle.  Toutefois,  la  partie  profonde  de  la  couche  medullaire  est  forincc 
d’hyphes  amphitheciales  (am),  ou  du  moins  amphithecioi'des,  emanant 
des  apothecies. 

Selon  J.  Reinke  (1895),  les  verrues  polycarpiques  se  formeraient  pa' 
croissance  du  thalle  autour  des  groupes  d’apothecies  et  constitueraiw 
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done,  pour  celles-ci,  une  enveloppe  lhalline  au  sens  oil  oil  entendait  alors 
cette  expression. 

f.  Les  apolhecks ,  observees  en  coupe  axiale,  sont  pirifornies.  Selon 
.1.  Hi-'.inke  (1895),  flies  seraient  reduites  h  un  sous-hymenium  mince 
purl  an  L  un  hymenium  compose  de  longues  paraphyses  ramifiecs,  et 
(li'pourvues  de  rebord  propre,  leur  hymenium  etant  directement  en  contact 
avec  la  meduile  de  la  verrue.  Celle-ci  serait  leur  seule  enveloppe. 

Cede  description  se  retrouve  dans  les  ouvrages  classiques  de 
A.  /uiEBBUCKNER  (1907)  et  de  H.  des  Abbayes  (1951).  Cependant  elle 
pent  I'aire  1’objet  de  critiques.  En  effet : 

hi  I’our  G.  Krabbe  (1882),  les  pretendues  paraphyses  sont  en  realite 
des  lilaments  stromaliques,  constituant  un  «  Paraphysengewebe  ». 

bi  D'apres  0.  Galloe  (1986),  les  asques  se  trouvent  non  seulement 
dans  Ihymcnium,  mais  parfois  aussi  dans  la  meduile  voisine.  D'autre  part, 
dans  le  rebord  thallin,  les  hyphes  medullaires  issues  de  la  base  de  la  verrue 
sdiil  1 1  isposees  concentriquement  et  se  dirigent  obliquement  vers  i’exte- 
rieur  ct  le  liaut. 

i  I  Baur  (1901)  a  note  la  presence,  autour  de  l’hymenium,  d’une 
I’livrl'ippe  propre  composee  d'un  manchon  d’hyphes  verticales  tres  serrees. 

<1 1  Plus  recemment  R.  Dughi  (1952  et  1954)  a  compare  la  structure 
dos  nnvi'loppes  du  Pertusaria  k  celle  qu’il  avait  observee  chez  les  Lecanora. 
Hans  les  deux  cas,  ces  enveloppes  seraient  formees  d’un  parathecium 
cl  il'uii  amphithecium  thalloide,  mais  chez  le  Pertusaria  :  —  1)  «  la 
dilieienciation  de  l’excipulum,  qui  emet  de  nombreuses  hyphes  vegeta¬ 
tive. s.  i  st  reduite  au  minimum  »,  —  2)  les  hyphes  amphitheciales  ne  consti- 
t nt'ii i  jias  a  elies  seules  l’enveloppe  thalline,  elles  sc  inClent  a  des  elements 
tlialli ns  shido  sensu,  qni  les  cachent.  Par  suite,  les  ascocarpes  du  Pcrtu- 
s'lri"  ne  sont  pas  du  type  eu-lecanorin,  caracterise  par  une  enveloppe 
Ihallimle  purement  amphitheciale,  et  R.  Dughi  les  qualifie  de  cryplo- 
Uranorins. 

\os  propres  observations  nous  conduisent  enfin  a  preciser  ou  modifier 
ces  donnees  sur  de  nombreux  points,  de  la  facon  suivante  : 

1 .  D’abord,  dans  une  meme  verrue,  les  ascocarpes  sont  toujours  sensi- 
lilcmt  ill  au  meme  stade  du  developperaent.  Mais  au  cours  de  leur  vieillis- 
semv nt.  leur  structure  varie,  et  e’est  ce  qui  explique  certaines  des  contra- 
diotinns  des  auteurs  precedents.  Ces  deux  points  seront  revus  d’une 
G  on  | tins  approfondie  lors  de  l’etude  du  developpement  des  ascocarpes. 

-■  I  tins  les  verrues  apotheciales  adultes,  mais  encore  non  vieillies 
Ipl.  XXVII,  A)  le  centre  de  chaque  ascocarpe  est  un  hymenium  ( h ), 
'""Hii"  d’une  part  par  les  asques  et  d’autre  part,  par  un  systeme  de 
lihun.' ii is  septes,  tres  longs  et  anastomoses  entre  eux.  Nous  verrons  quo 
ceux-ci  sont  probablement  des  filaments  paraphysoides  et  non  pas  des 
paraphyses  vraies. 

I-’ In/mrnium  ainsi  forme  est  piriforme,  large  dans  son  tiers  inferieur, 
vlroit  ,m  sommet,  la  oh  il  creve  la  couche  corticale  de  la  verrue.  Par  suite, 

11  (lisijnc  lu/menial  ( dlt )  est  punctil’orme  et  simule  l’ostiole  d’un  perithece, 
rnais  loutefois  avec  une  organisation  bien  difierente. 

1  Suus  l’hymdnium,  et  en  continuity  avec  lui,  le  sous-hymenium  (sh) 
Un  G'seau  serre,  qui  renferme  les  hyphes  ascot/ fines  (ha). 
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4 .  I/hymenium  est  entoure  par  un  manchon  d’hyphes  serrees  et 
dressees,  qui  const! Lue  la  couche  interne  de  l’ excipulum  ( mp ).  Cette  paroi 
s’amincit  progressivement  vers  le  bas,  tandis  que  vers  le  haut,  elle  s’inter- 
rompt  a  line  quarantaine  de  p.  du  sommet  des  paraphyso'ides. 

Vers  l'interieur  de  la  verrue,  les  parois  internes  des  divers  ascocarp® 
sont  coalescentes.  Au  contraire,  vers  1’exterieur,  elles  emettent  de  nom- 
breuses  hyphes  thalloi'des  (am)  qui,  conformement  aux  observations  de 
0.  Gali.oe,  se  dirigent  obliquement  vers  le  haut.  Elies  constituent  auteur 
des  ascocarpes,  un  prosenchyme  lache,  qui  est  la  couche  externe  thalloitit 
de  Vexeiputum. 

Ce  sont  ces  deux  couches  que  R.  Dught  croit  homologues  au  parathe- 
cium  et  a  l’amphithecium  des  Lecanora.  Toutefois,  nous  verrons  plus 
loin  que  leur  nature  prete  a  discussion,  aussi  nous  n’avons  pas  voulu 
utiliser  pour  designer  la  premiere  un  terme  qui  a  maintenant  un  sens 
ontogenique  precis.  Par  contrc,  la  seconde,  formee  d'hyphes  issues  du 
la  couche  profonde,  peut  etre  qualifiee,  sinon  d’amphithecium,  du  raoins 
de  couche  amphithecioi'de. 

3.  —  LE  DEVELOPPEMENT  DES  ASCOCARPES 
DU  PERT  US  ARIA  PERTU8A. 

Seuls  quelques  auteurs  se  sont  interesses  au  developpement  des  asco¬ 
carpes  de  cette  espece. 

a)  Selon  G.  Kraube  (1882),  la  premiere  ebauche  apotheciale  est  un 
nodule  prosoplectenchymateux  homogene.  Puis  s'y  differeneie  un  systemc 
d’hyphes  a  cytoplasme  dense  que  cel  auteur  n'identifie  pas  mais  qui 
sont,  en  fail,  des  filaments  ascogoniaux.  Ensuite  ces  elements  degcntont 
tandis  que  le  prosopleclenchyme  fait  place,  a  un  prosenchyme  qui.  forme 
d’hyphes  paralleles,  joue  le  role  d’hymenium.  Par  suite,  il  n'y  aurait  pas 
de  paraphyses  vraies  mais  seulement  une  formation  paraphysoide,  un 
-  Paraphysengewebe  »  ii  la  base  duquel  se  forment  les  hyphes  ascogenes. 
Plus  tard,  celies-ci  engendrent  les  asques. 

De  plus,  a  chaque  ebauche  correspond  la  formation  de  nnmbreux 
ascocarpes,  par  le  jeu  de  deux  phenomenes  :  —  1)  une  sorte  de  marcol- 
tage,  tantot  precoce,  tantot  tardif :  des  ascocarpes  nouveaux  s'organisent 
autour  d'hyphes  ascogenes  issues  de  rapothecie-mere  ;  —  2)  la  subdivision 
de  rapothecie-mere  en  plusieurs  apotheeies-filles,  grace  a  la  formation 
de  cloisons  radiales. 

h)  E.  Baur  (1901)  arrive  a  des  resultats  analogues.  Toutefois,  il  na 
pas  vu  les  tout  premiers  stades  du  developpement.  Ea  plus  jeune  ebauchi’ 
qu’il  ail  observee,  est  un  plexus  d’hyphes  entremelees,  renfermant  deja, 
en  son  centre,  un  systeme  complexe  de  fdaments  ascogoniaux,  pourvus 
de  longs  trichogynes  et  peut-etre  engendres  par  une  hyphe  porteuse 
differenciee  (  Traghyphe).  Par  la  suite,  les  hyphes  du  plexus  se  Irans- 
forment  en  «  paraphyses  »  allongees,  qui  sont  les  paraphysoi'des  decrits 
par  G.  Krabbe,  et  autour  s’ organise  une  enveloppe  d’hyphes  serrees- 
Les  hyphes  ascogoniales  engendrent  les  hyphes  ascogenes,  puis  disparais- 
sent.  Les  cellules  des  hyphes  ascogenes  sont  d’abord  uninucleees,  mais. 
sur  leurs  sommets,  apparaissent  des  cellules  binucleees,  a  anses  laterals, 
qui  produisenL  les  asques. 


Source .  MNHN.  Paris 
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'“‘“T  de  !*“!“'  apothede-mere  ,e  foment  des  apothecies-filles 
°&  **>“»!“■  l»  ™ctement  cdui  dSpa* 
Kkabbb.  Eii  eflet  ce  phenomene  scrait  toujours  tardif  :  tandis  mie 
fjTtUSdrt.  apolhecie-mere,  one  tie.,  hyphe,  ascogenes 
poll,  haut  et  on  nouvel  ascocarpe  ,'organise  antour  d’elle  8 

1 1  "litre  ce,  deox  auteurs,  n.  Doom  (1952  et  1954)  a  ctudie  comma 
SUdeTl a^Z!a,e  (V0,r  p-  491  >■  >'  ««*  *  formation  de  Pen 
S.  I.oj  un,  propres  observations  (1960),  le  developpement  de, ascocarne, 

; ,  -\',  'r,"“fomfd“ah„de  S“  TT  **•  I”>rticulii!rement  complete 
I  1  '  f  ""I  d  -1  lord  one  cbmirhe  pnmaire  dan,  laquelle  ,e  dilTc- 

. . .  “““V®  !  °UCheS  I’”  »  structure,  'Sauche 

51  . .  mats  ells  est  abortive  :  an  Hen  de  aetransfomer 

.  apotliecie,  elle  engender  le,  ebauches  secondaires,  p„i°  die 

In.  Le,  ebauches  secondaires  sonL  an  conlraire  fertile,  •  elle, 

'  Qroupe  d  apothenes  dont  les  formations  amphitheciales 

mi  i  |  looms  ampbithecoides,  son!  thalloide,  el  constituent  a  “err™ 
op '!!'<  enveloppant  le  groupe. 

1  '  lit.  i]  y  a  lieu  tie  disting, ier  nmf  Made*.  I.es  trois  premiers  sonl 
i  (k\  eloppement  <Ie  1’ebauche  primaire :  un  stade  primordial 
r  "*  S‘adn  re,?tifs  *  ««*  *»uche  elle-mfme.  De,  sif  SvS  ' 

n,1;,;,  1 1"™™!llra|l“Ch„e,'le  ,ch?lI“e  gr0U|,e  <T*P«M*s  se  forme  longtemps 

. 

ra'dul: 7'  “’“Ho,  parfois  a  la  base  d'un  de,  SK 

,  Sen  la  c°L'dle  fionidiale  (pi.  XX 111.  C,.  Sur  les  coupes 
ir  ,  ,vi  iV  lne  C°Te’  ellc  st“  reconnait  a  la  plus  grande 
'!  , ,  .  ' J  °p,asnie  I  s,“r  “U«  “-110“  por  la  methode  de  Feulgen, 

0  (X  .  °  n  !  exter"e  d“  hypl>0s  flu  nodule  reste  ineolore. 

,  des  hyphe,  medullaires  se  colore  en  rouge  :  enfio  dan, 
''.1,adruple  coloration  de  Johansen  (1),  le  nodule,  comme  plus 
if  uium,  csl  colore  par  le  violet  de  methyle,  la  membrane  de, 
i  , i ,  Pocentre  etant  sans  iloutc  jilus  uu  moins  gcliliee. 

‘  '  j  11 '  deant  l’;"  KnaoBE,  renferme  souvent  une  cellule 
■iinal  (iab  '  q“‘  “ peUt-'!tre  "*  «">* MW.  de  I'appa- 

;  "la,  il  grossit  en  gardant  d'abord  ,a  forme.  Quand  son  diametre 

de  celhd  P  '  I4  '  ”l'serve  neltement  en  son  centre 

de  cellule,  particulleres  (la),  uninuclcees,  a  paroi  mince,  a 
s  laige  que  celles  da  reste  du  nodule  (de  3  a  4  p  a„  lien  de  1 

oil  asmST'e9?!1"'  “lorab‘,J'  Ce  sont  l«"  premier,  element, 

.  e  lide  g  ,  ,  f  P’:"v,enne”li  sans  doute  de  la  division  de 
"alt  ten train  volmnmease  decrite  plus  haut.  Plus  tard  ils 
•systeme  volunnneux  et  ramifie  (pi.  XXII I,  E). 


dans  1 
liypha 
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'olunun 
reil  asem 
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lion  que  po 
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Source :  MNHN,  Paris 
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B  -Stades  II  et  III  L'tbauche  apothSciale  primaire. 

a)  Stade  II :  U  rami  mrpocmtmt  d  Vomloppe  pitkmlnk  de  IVtau* 
primaire  (pi.  XXIII,  F). 

-Vpres  all,  1'bbanche  primaire.  s'accroissanl  davantage  ell  largsut 
qu'eu  hauteur,  prend  la  forme  d'uu  roue  apiati.  i  son, met  pomte  »« 

“““centre,  lee  elements  ascogoniaux  Sr  nu.ltiplienl  rapidemeal.  II, 
donueat  naissance.  a  an  plexus  complexe  de  hlaments  ram, ties,  souvcnt 
replies  sur  eux-memes,  formes  de  cellules  aaumdeces  ,  cylmdr.ques  p  to 
larges  et  surtoul  beaucoup  plus  leagues  que  precedemmcnl  (d,  111 
ld  p).  Ce  plexus  usvogonial  est  deji,  volumineux,  mais  on  a  y  drsliagu. 
encore  ui  pelotons  ascogoniaux  ni  trichogynes. 

Autour  et  eatre  les  filaments  ascogoniaux.  les  hyphes  du  nodule, 
multipUent  :  les  ones,  plus  laches,  ferment  uu  eaxpoeentre  rd irurm 
raeau  ammtnd  U%  renfermant  1  apparel!  ascogoma  ,  les  .on,, 
la  Peripherie,  composent  lebauche  de  Tamhppt  pmcentrale  (<•)■  1  elle-ri 
est  pen  epaisse  et  complete,,, cut  close  I  sauf  quo  ses  hyphes  seat  un  pel 
ntaserrees  elle  dillere  assez  pea  du  reseau  carpocentral  dont  elle  derive. 
Par  contrc.  elle  est  hien  distincle  de  la  couche  d  hyphes  thalln les  qui. 
au  stade  precedent,  entourait  parfois  l’ebauche  en  formation. 

b)  Stade  III  :  le  loit  pericentral  de  Vebauche  primaire  el  les  archicarpn: 
le  pro-sporophyle  (pi.  XXIV). 

Une  fois  l’enveloppe  differenciee,  l’ebauche  primaire  dcvient  plus 
haute  que  large  (pi.  XXIV.  A).  Cela  est  du  non  seulement  a  la  cioihsanu 
du  reseau  carpocJnlral  et  de  1'appareil  ascogomal,  mais  aussi  a  l.pa.ssis- 
sement  de  la  partie  superieure  de  l’enveloppe  qui  se  transforme  en  un 
toU  (t  coni^ii.  a  point  tournee  vers  le  haul.  Dans  ce  lort  les  hypte 
ont  une  paid  epaisse  et  leurs  contours  sent  den  visibles  .  dies  "I  ren1 
ainsi  nettement  de  relies  du  carpocentre  a  parois  au  i,  feme- 

plus  tard,  elles  deviennent  prosoplectencliymateuses.  Le  reste  de  leim 
loppe,  en  forme  de  coupe,  constitue  son  plancher. 

Dans  le  reseau  carpocentral,  les  filaments  ascogon  jx  on  me  ; 
se  dilTerencient  aax  depens  du  plexus  ascogomal.  Is  sont  du  ,  p  ■»«« 
lour  partie  basalc  est  un  mcojone,  tear  partie  MM*  un  In  Mm 
Les  uscogones  (a)  sont  formes  d  ane  hie  irreguherement  L 
dc  cellules  uaiaudcees,  a  cytoplasme  dense,  generalemeat  ,»rc 
nine  eourles  (11  ii  8  u)  ciue  celles  du  plexus  ascogomal  general uu.  Lis 
aombreux  el  rapprochcs,  ils  torment  dans  le  reseau  carpocentral  nil  m  ■ 

^TJkkhogynes  Ur)  sortenl  de  ce  massif  et  Iraversent  le  toll.  U 
lies  filaments  cloisonnes,  a  cellules  Ires  longues,  unmuc  eee  • 
du  toil  par  son  apex,  puis  s'allongcnt  dans  la  couche  go, .  dial  *.» 
et  eilsuite  dans  la  coache  cortlcale,  oil  leurs  cellules  se  viden 

S1iSr»'^lll,  F.  et  F,  sen, bleat  confirmer  IW* 
de  E.  Baub  (1901)  selon  laquelle  les  arelncarpes  de  cheque  i  ™ 
seat  sur  un  systeme  dVlpp/W  porleuses  pre-asmjmm «  “ato  1, 
Malheureusement,  ces  hypbes  sont  trontonnees  irreguMreanai  P 
rasoir,  ce  qui  empeche  d'en  faire  ane  etude  precise. 
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1 .  ebauchc  continuant  de  croitre  fnl  vytv  tt\  i  , 

:::;;:;'avo“n  *•  peloto“  pS«E2J? dE£ 

StS  r0gta“  apparaiSSe„t  de 

XXIV.  C.  ^tSSSdStespa'tS  $T  *  P 

S>“fema  “  diVCrS 

JEZZ  f^ST  !abZche  apoth&iale 

Stapes  IV  et  V  :  Lea  elmuclies  apolheciales  seoondaires. 

A’""'"i0" «*■ 

»  S'MriStoSTSmttt  7*  iusl111'4  altetate  «*«.  130 

P“entre  (c%  ainsi  qae  Ie  toit  »«*  1= 

l»  *.  -m  *  erf/ufc* 
l»  bass  *  i  vttZ  T  t  t  rf“,nP,‘  •  "*  rfI’artis  comm=  «  Ians 
yvnr  Ik  p  U  sonL  Parfo,s  en  connexion  avec  un  reste de tricho- 

i  I'arlir  ,|,.s  grosis°Sulesl^]ne^etlS|l '•*  pe!otons,  ascogoniaux,  peut-etre 
slade  luvreden,  c:  _„n__  •  1  urinucleees  observes  dans  ces  pelotons  au 
■W!  -vr/Mparaut  dont  les ceUutf  P^Wnphlttyues  H  s'agirait  alors 
lujui's,  s,., aieJtTf  ;,?/?,  /,  '  ‘,en  qu  un»iucleees  et  non  dicaryo- 

Phyle.  1 1  autre  no rh  lll  lZ  CarPosP°rales’  engendrees  par  Je  pro-sporo- 

dai,t-  'iu  BiielUa  canescens  et  du*  /  ernn  ^  moin*  voIumineux  “pen- 

lne'Ue  signification.  ^ ecanora  subfuscata,  et  peuvent  avoir  la 

*1  “*  amas-  »  diilerencie  un  reseau  <c") 
'tails  «L  .h*j“  stttTt68  <Im-  *•“*“  *  “11"!“  *  lumiere 

k  ‘Pit  cl  Is  plaZhtt  tl™  t  “  T  av“  “UoS  du  barpocenlre  et  relienl 
I®  piusicuis  netitZ  ‘  Z  carPocentre  se  trouye  ainsi  remplace 
•  Pettis  tamux  semndmm,  probablement  monoascogones, 


-A.  LETROUIT-GAUNOU 


496 


Mmc  M_. 


Ils  sont  faciles  a  distinguer  du  carpocentre  pnmaire  parce  que  :  1)  le 

contenu  des  cellules  y  cst  dense  et  tres  chromoplulc,  —  2)  les  parois 
cellulaires  et  le  ciment  intercellulaire  n'y  sonl  pas  colorables  en  rose  par 
le  read  if  de  Schiff  (dans  les  coupes  ainsi  traitees,  puis  colonies  par  le  vert 
lumiere,  les  reseaux  secondaires  apparaissenl.  done  en  vert  sur  fond 
rose).  Chacun  de  ces  reseaux  (voir  aussi  pi.  XX II I,  D)  est  une  ebmtchr 
apotheciale  secondaire. 

b)  Stade  V  :  le  reseau  sous-hymenial,  le  reseau  paraphysoide  d  les 
hyphen  aseo-sporophytiques  primaires  dans  les  ebauches  secondaires 
(pi.  XXV,  B). 

Une  fois  formees,  sous  le  toil  et  dans  le  carpocentre  primaire  en  voic 
de  dcoenerescence,  les  ebauches  secondaires  (c")  s’accroissent  fortemenl. 
II  en  resulte  une  distension  de  la  paroi  des  logettes  oh  elles  se  developpenl 
et  la  formation  de  boursouflures  autour  de  la  base  du  carpocentre. 

Comine  an  stade  precedent,  elles  sont  formees  par  un  reseau  d’hyphes 
greles.  a  paroi  gelifiee,  non  colorable  par  le  reactif  de  Schiff,  atlaehecs 
au  toil  et  au  plancher  de  l’cbauche  primaire.  Mais  bientot  se  difTereneient 
dans  chacune  d’elles  :  . 

1 .  a  la  base,  un  reseau  sous-hymenial  ( rsh ),  irregulier  et  serre,  contenant 
l’appareil  asco-sporophytique  (ha)  en  voie  de  developpement : 

2.  au-dessus,  un  reseau  paraphgsoide  (r),  oriente,  a  mailles  laches  el 

etirees  vers  le  haut.  ,  .  ... 

Comrne  on  le  verra  plus  loin,  la  structure  de  ce  reseau  paraphysoulc 
dilTere  assez  peu  de  celle  de  l’hymenium  deftnitif.  Cela  explique  que  nous 
Payons  pris  en  1960  pour  un  systeme  de  paraphyses. 

I  )ans  chacune  des  ebauches  secondaires,  lamas  sporophytique  a  disparu, 
mais  dans  le  reseau  sous-hymenial  se  developpent  des  filaments  qui 
doivent  representer  la  parlie  primaire  de  I'appareil  asco-sporophytiqiie  (hn). 
11s  sont  allonges  et  formes  d’un  petit  nombre  de  grosses  cellules  a  cju> 
plasme  tres  vacuolise.  Leur  paroi  externe  est  mince  et  colorable  en  rouge 
par  le  reactif  de  Schifl,  caractere  que  ne  possedaient  pas  les  hyphes  asco- 
goniales. 


D  -Stade  VI  :  C  hymeniuni  et  le  manchou  p6ri-liyinenial  (  man- 
chon  pericentral  ?)  des  ebauches  secondaires,  les  liyphes 
asco-sporophytiques  secondaires  (pi.  XXVI). 


A  ce  stade,  les  ascocarpes  s’accroissent  fortement  en  largcur  (150  p) 
et  en  hauteur  (130  p),  et  le  reseau  paraphysoi'de  irregulier  fart  place 

futur  hymenium  (h).  _  ,  , 

Contrairement  a  ce  que  nous  avions  admis  en  1960,  et  a  ce  qu  - 
la  plupart  des  auteurs,  celui-ci  ne  nous  semble  pas  forme  de  parap  r 
veri tables,  engendrees  par  le  reseau  sous-hymenial  ou  P^r  c  re 
paraphysoide.  II  ne  nous  parait  pas  c[ue  le  reseau  sous-hymenial  1 
physogene  et  nous  nous  croyons  autorisee  a  penser,  conformenieiu.  ' 
vJ«  de  G.  Kkabbk  et  de  E.  Baub,  que  fa  hyphes  slsriles  *!***• 
sonl  des  paraphysoidcs  anastomoses,  directement  derives  ties  nmi  ^ 
du  reseau  paraphysoide,  par  simple  etirement  vertical  de  celui-c . 
elTet :  ,  p 

1.  Conformement  aux  observations  de  G.  Krabbe  et  ae  i^. 


Source :  MNHN,  Parii 
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lc  passage  du  reseau  paraphysoide  a  rhymenium  est  progressif ;  il  n’v  a 
pas  substitution  brutale  de  l’un  a  I’autre.  ’  J 

-•  ,)ans  Ie  r(^seau  paraphysoide,  contrairement  au  cas  du  Lecanora 
stibjuscatn,  on  ne  voit  pas  se  former  des  (ilaments  nouveaux,  libres  au 
sommet  et  comparables  a  des  paraphyses  vraies.  Plus  tard,  on  ne  voit  pas 
n"u  l)l,ls  se  fanner  un  reseau  par  1'anastomose  de  telles  paraphyses. 

;  Pendant  la  mise en  place  de  rhymenium,  le  toit  de  l’ebauche  primaire 
m  resse  d  etre  en  relation,  d’abord  avec  les  hyphes  du  reseau  paraphy- 
Sl,i' I*'-  P"is  avec  celles  de  l'hymenium.  Par  suite,  il  est  peu  probable  que 
ee  dernier  soil  une  formation  nouvelle  engendree  par  Ie  reseau  paranhv 
sogene. 

Pendant  que  le  reseau  paraphysoide  se  transforme  ainsi,  par  etirement 
verlu.il.  pour  former  l’hymenium,  sur  ses  Ilancs  et  aux  depens  de  ses 
hyphes  les  plus  externes,  s  organise  un  manchon  peri-hymenial  (mh)  proso- 
plei 'ii  iii'hymaleux  qui  a  la  valeur  d’un  manchon  pericentral,  et  qui  ulte- 
rieureiiient  constitue,  dans  l’apothecie  adulte,  la  couche  interne  de  I'exci- 
pulum. 

I  .es  hyphes  de  ce  manchon,  &  cellules  tres  allongees,  sont  assez  sembla- 
i'hs  mix  paraphysoides  de  l’hymenium,  mais  dies  sont  eoalescentes 
sans  gelee  hymeniale  entre  ellcs  ;  leurs  parois  sont  plus  epaisses  ;  leur 
eytoplasme  est  plus  vacuolise.  D’abord  attachees  au  toit  de  1’ebauche 
primaire,  dies  s’en  separent  ensuite  rapidement. 

Pmu  li.  Dugh.  (1952),  comme  on  l’a  vu,  le  manchon  qu’elles  composent 
esl  un  parathecium.  Tel  avait  ete  aussi  notre  avis  en  1960,  mais  ses  rap- 
poi  ls  onlogeniques  et  anatomiques  avec  le  reseau  paraphysoide  sont  ceux 
dun  m .Inchon  pericentral,  tel  que  celui-ci  se  presente  sur  noLre  schema 
1 '  1  np'.Hiecie  lecanorienne  (voir  fig.  I).  Il  dilfere  d’ailleurs  aussi  d’un 
parathecium  parce  que  son  sommet  n’est  pas  garni  d’une  couronne  termi¬ 
nal!'.  qu  il  est  d  abord  uni  au  toit  de  l’ebauche  primaire,  et  non  pas  libre 
1  alltre.  Pai’f.  sa  face  interne  ne  produit  pas  de  paraphyses  parathe- 
'■lales.  Imitefois,  ildiffere  aussi  du  manchon  pericentral  des  Buellia  parce 
|J  d  une  formation  definitive,  et  non  transitoire.  et  que  sa  face 
SSr  garnit  d'Un  ampllith6cium’  011  du  moius  d’une  formation  amphi- 

Tanilis  que  sc  formenl  l’hymenium  et  le  manchon  perihymcnial,  dans 
'  sous-hymemal  se  developpent  et  se  ramifient  les  hi/ plies  asco- 
tonmi  "/  I Z'"  'i *<<'ondaires,  c’est-a-dire  les  hyphes  ascoyenes  (ha),  qui  sont 
I  nine  s  ,le  cellules  courtes,  tres  eolorables.  peu  vacuolisees,  et  garnies 
f derales  (fig.  6,  C).  ties  cellules  nous  ont  paru  posseder  certaines 
noyaux  relativement  petits,  d’autres  un  seul  plus  volumineux. 

•'  Piescn.-c  de  cellules  a  la  fois  uninucleees  et  garnies  danses  laterales 
Mm  *  fa.s  du  I-er<,nora  subfnscata  :  comme  chez  celui-ci,  on  peut 
|,  ’"s!’r  'Iu  dies  ont  ete  d’abord  dicaryotiques  avec  deux  petits  noyaux 
la  nm,i,‘,S'.  pUI®.,qu  une  car-Vogamie  a  fusionne  ceux-ci,  sans  que  s’ensuive 
u  production  d’un  asque. 

rHrerh  ;"!l,ment’  les  ieunes  apothedes  sont  plus  larges  que  hautes,  non 
nnvcri' "  a,"  S°"?,inet’  ct  leur  excipulum  a  la  forme  d’une  coupe  largement 
v.-ni  ,i-  us.eIles  ne  s’ouvrent  pas  encore  a  l’exterieur.  Celles  qui  deri- 
riu‘m!‘  ebauche  primaire  sont  generalement  eoalescentes.  Leur 
dicon.  V  orme  un  glomerule,  au  sommet  duquel  on  observe  parfois 
cs  lesfes  du  toit  (/)  de  l’ebauchc  primaire  (pi.  XXVI,  A).  Plus 
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tard,  celui-ci  disparait  completement  ou,  du  moins,  se  reduit  a  quelques 
elements  peu  distincts  ( ib ..  B).  Ensuite,  l’ebauche  primaire  achevant  de 
se  resorber,  les  apothecies  secondaires  deviennent  totalement  indepen- 
dantes  lex  unes  des  autres. 

Ainsi,  contrairement  a  ce  que  pensaient  G.  Krabbe  et  E.  Bach,  ce 
n'est  pas  par  marcottage  que  de  chaque  ebauche  primaire  derivent  plu- 
sieurs  apothecies  adultes  :  c’est  par  dilferenciation  d' ebauches  secondaires, 
qui  toutes  naissent  et  se  developpent  simultanement. 

E  -  Stades  YII  a  IX  :  La  transformation  des  ebauches  secondaires 
en  apothecies  adultes  et  revolution  ulterieure  de  eciles-ei. 

a)  Stade  VII  :  le  pseudo-paralhecium  et  le  revetement  amphitbmoUe 
des  ebauches  secondaires ,  les  asques  el  le  disque  hymenial ;  la  formation 
des  vermes  apotheciales  (pi.  XXVII,  A,  C  et  D). 

Du  fait  du  developpement  des  ebauches  secondaires,  sur  1’emplacement 
de  chaque  ebauche  primaire,  les  couches  superficielles  du  thalle  sont  sonic- 
vees  et  forment  une  excroissance. 

En  m£me  temps,  le  manchon  perihymenial(m/i)  s’epaissit  etdevient  un 
pseudo-paralhecium  qui  engendre  :  —  1 .  sur  sa  face  interne,  des  rameaux 
(r)  separes,  peu  nombreux,  qui,  parfois  attaches  a  la  paroi  par  leurs  deux 
extremites,  sont  analogues  aux  paraphyso'ides  auxquels  ils  se  melenl 
(pi.  XXVII,  D)  ;  —  2.  sur  sa  face  externe,  d’autres  rameaux,  egalemenl 
separes,  mais  plus  nombreux,  dont  l'ensemble  forme  la  couchc  extern' 
de  Vexcipulum,  e’est-a-dire  V  amphilhecium,  ou  du  moins  le  rcvMemen! 
amphitheciolde  (am),  de  la  jeune  apothecie. 

Une  fois  forme,  ce  revetement  est  un  prosenchyme  que  les  gonidies 
envahissent  et  qui,  par  suite,  devient  thalloide.  Ses  hyphes  ont  une  pami 
externe  non  gelifiee  que.  le  reactif  de  SehitT  colore  en  rouge.  Dans  l'en¬ 
semble,  il  constitue  une  formation  tres  semblable  a  1'amphitMcium  thal¬ 
loide  du  Lecanora  subfuscala  mais  il  en  differe  par  son  origine,  puisqu’il 
procede  du  manchon  perihymenial,  et  non  de  la  face  externe  d  un  vrai 
parathecium.  Pour  cette  raison,  il  semble  preferable  d’y  voir  un  rcvrlcnmt 
amphilhecioide  plutot  qu'un  amphithecium  vrai,  stricto  sensu. 

D’autre  part,  si  l’on  considere  le  groupe  d’apothecies  formees  dans 
chaque  ebauche  primaire,  on  constate  que  ce  revetement  ne  garnit  pas 
la  totalitc  de  leurs  flancs  :  il  ne  se  developpe  que  sur  le  cdte  externe  di| 
ceux-ci  et  fait  ddfaut.  la  oil  les  apothecies-sojurs  sont  en  contact.  Ainsi 
il  enveloppe  1’ ensemble  du  groupe,  ct  non  chacune  des  apothecies  en  parii- 
culier.  De  la  sorte,  e'est  lui  qui  forme,  autour  du  groupe,  la  venue  dans 
laquelle  celui-ci  est  finalement  contenu.  Toutefois,  au  sommet  de  chaque 
apothecie,  le  revetement  amphithecioide  encercle  totalement  la  pad'1' 
superieure  de  1’hymenium.  De  plus,  dans  la  formation  de  la  ven  ue  inlej- 
viennent  des  hyphes  d'origine  thalline  dont  il  ne  nous  a  pas  dte  possible 
d’evaluer  1’importance. 

Ensuite,  avant  nubne  que  s’ouvrent  les  apothecies,  les  hyphes  ascogcncs. 
developpees  dans  le  sous-hymenium  des  le  stade  precedent,  engeiulren 
les  asques,  qui  naissen  t  de  dangeardies  ascogenes  a  anse  laterale. 

L’hymeniam  dexient  alors  piriforme,  retreci  au  sommet.  Les  paw 
physotdes  s'y  multiplient  el  s'allongent  tellement  qu’ils  s'insinuent  cn  r‘ 
les  ('dements  du  thalle  sus-jaccnt,  le  disloquent,  le  Lraversent  et  irtteigne 
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finalement  sa  surface.  C'est  ainsi  que  le  disque  hymenial  (dh),  presque 
punctiforme,  est  mis  a  nu. 

ft)  Slade  VIII  :  les  apothecies  adultes. 

1’ar  If  jeu  de  ces  phenomenes,  chaque  apothecie  devient  adulte  et 
|  niuril.  Finalement  (pi.  XXVII,  A) : 

I  Son  sommet  mis  a  nu  simule  un  ostiole,  mais  il  s’agit  en  realite 
d'un  disque  (dh),  forme  par  le  sommet  des  paraphysoi'des,  et  non  d’un 
orifice, 

-■  Son  hyminium  ( h )  est  piriforme  et  mesure  generalement  de  0,7  a 
u.S  umi  de  hauteur  et  de  0,4  k  0,6  mm  de  diametre,  dans  sa  plus  grande 

largeur. 

Dans  cet  hymenium,  les  paraphysoides,  longs  et  minces,  sont  anas- 

. . .  et  formes  de  cellules  uninucleees,  etroites  et  allongees  (15  k  20  (x), 

scpa:  s  par  des  cloisons  quc  traverse,  en  leur  centre,  un  plasmodesme. 
Lour  paroi  interne  n’est  pas  colorable  par  le  reactif  de  SchilT ;  leur  paroi 

. .  se  rcduit  a  des  granulations  que  ce  reactif  colore  en  rouge,  ou 

fail  delaut.  Hs  sont  reunis  par  line  gelee  hymeniale.  Leurs  sommets  sont 
Ires  i  mproches,  mais  ne  forment  pas  un  epithecium. 

I  l  es  asques  mesurent  environ  350  X  75  p. ;  ils  sont  remarquables 
par  Irur  appareil  apical  du  type  archaeasce  (M.  A.  Galinou  et  M.  Chade- 
iai:.  1953)  ou  plus  exactement  eu-archaeasce  (M.  Chadefaud 
-M.  A.  Letrouit-Galinod,  M.  C.  Favre,  1963).  Leur  paroi  est  formee 
d  un  onscus  (ex)  mince  recouvert  d'un  gelin  amyloi'de  et  d’un  endoascus 
(m)  >  us  et  non  amyloide.  Dans  les  asques  jeunes  (fig.  6,  D).  celui-ci  est 
dmiM  dans  son  tiers  superieur  par  une  couche  amyloide.  la  doublure 
intern,  de  V endoascus  (f),  qui  s’epaissit  au  sommet  ou'elle  forme  le  dome 
up  o'  id)  de  l’asque.  II  contient  generalement  trois  lames  annulaires 
forte "  n  t  amyloldes  ( ao )  qui  constituent  un  anneau  peri-oculaire  rudi- 
mem  ire.  La  base  du  dome  est  creusee  d’une  large  chambre  oculaire  (co) 
qui  ci  i  lit  lent  une  nasse  apicale  ( na ).  Au-dessus  de  cette  chambre  oculaire, 
le  ,|n'  ;  ,  sl  clos  :  il  n’y  a  pas  d’oculus  visible.  Plus  tard  (E),  seul  le  dome 
d  son  mineau  sont  encore  amyloldes,  au  contraire,  la  doublure  (i)  nest 
plus  i  durable  par  l’iode  et  elle  s’incorpore  a  1'endoascus. 

Con  i  ie  chez  de  nombreux  Archaeasces  (voir  p.  427),  la  dehiscence  des 
s  st  du  type  bivalve  :  une  fente  longitudinale  divise  l’asque,  ou  du 
Tno)ns  1 '  xoascus,  en  deux  moities  dont  les  bords  s'enroulent  (fig.  6,  A) 
niaisj  1  cela,  1’endoascus  reste  solidaire  de  l'exoascus  et  ne  s'allonge 
pas  h,,  s  de  celui-ci  comme  c’est  le  cas  chez  les  Bituniques  typiques. 

.  a"‘  1  liacun  d’eux  se  forment  en  general  seulement  deux  ascospores, 
voliinu houses  et  -k  paroi  tr6s  complexe  (M.  A.  Galinou  et  M.  Chadefaud, 

1  'om-hymenium  ( sh )  (=  zone  thecogene  de  R.  Dughi)  est  forme 
'u  l(‘s  ;ISCS  des  paraphysoides,  reunies  en  un  reseau  lfiche  dont  la  gelee 
inn";  remplit  les  mailles,  et  par  le  reseau  sous-hymenial  qui  est 
,1  ® ",.'l'i,ct  et  ou  la  paroi  externe  des  hyphes,  colorable  par  le  reactif 
I  l  '  111  est  bien  visible.  Il  contient  les  hyphes  ascogenes  et  en  outre,  a 
■I,,  ■  !"  grosses  cellules  qui  sont  peut-etre  des  cellules  hypertrophies 

I  a»  sporophyte.  1 
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6.  L 'excipulum  interne  cst  un  faux-parathecium,  forme  par  le  manchon 
p^ri-hymenial.  II  ne  s’eleve  pas  jusqu’a  la  surface  de  la  verrue  et  il  est 
depasse  d’environ  40  p  par  les  paraphysoi'des  les  plus  longs,  qui  seuls 
atteignenl  cette  surface.  Dans  sa  partie  superieure,  son  epaisseur  esl 


Fig.  ft.  -  Pertusaria  perhtsa  Tuck.  —  A.  Dehiscence  de  l'asque  (type  *»i\ •  -I.  — 
B.  Asque  inur  color6  au  Lugol.  —  0.  Sommet  d'une  hyphe  ascog&ne  dangcm .lii-nne 
et  dicaryotique,  il  paroi  externe  (va)  color^e  en  rouge  par  la  reaction  de  Feiilyn.  — 
D.  Sommet  d'asque  jeune  dont  le  dome  apical  sa  prolonge  vers  le  has  par  In  d  nliliii" 
interne  amylolde  de  1'endoascus  (coloi-e  au  Lugol).  —  E.  Sommet  d’asque  age  'lout 
seul  le  dome  est  rest e  amylolde,  la  doublure  interne  de  1'endoascus  n'etant  au  ,i it  raire 
plus  distincte  (colore  au  Lugol)  (at,  anse laterale  ;  </o,  anneau  peri-oculairo  ;  co.  chauibre 
oculaire  ;  <t,  dome  apical  ;  dn,  dicaryon  ;  en,  endoascus  :  cep,  exospore  ;  ex,  exoascus; 
i,  doublure  interne  de  1’endoascus  ;  j,  Ipiplasmc ;  na,  nasse  apicalc  ;  sp,  spores :  m. 
paroi  externe  des  hyplies  ascogenes). 


de  40  a  70  p,  mais  il  s’amenuise  progressivement  vers  le  bas.  Sous  I  hyine- 
nium,  il  se  rattache  a  la  partie  peripherique  du  sous-hymeflium  par  les 
restes  du  reseau  sous-hymenial  et  du  plancher  pericentral. 

7.  L’ excipulum  externe,  ou  revetemenl  amphithecioide,  ne  garnit,  coniine 
on  l’a  vu,  que  la  face  externe  des  apothecies,  et  aussi  leur  sommet.  ou 
il  encercle  le  manchon  perihymenial.  Entre  dies,  il  fait  defaut  et  on  observe 
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seulement  des  lames  proso-plectenchymateuses,  a  hyphes  dressees,  depour- 
vi"'s  (lc  gonidies.  Aulour  d’elles,  associe  k  des  filaments  d’origine  thalline 
il  consbitue  fenveloppe  de  la  verrue  apolheciale. 

Ses  hyphes,  qui  partent  de  I’excipulum  interne,  prennent  un  aspect 
thiillui'de.  Au  sommet  de  chaque  apothecie,  elles  se  dirigent  verticalement 
vers  la  surface  de  la  verrue  et  forment  un  anneau  autour  de  1'hymenium 
Plus  has,  elles  sont  obliques  et  divergent  vers  l’exterieur.  Leur  obliquite 
augmente  quand  on  va  vers  la  base  des  apothecies,  oil  elles  sont  hori¬ 
zon  tales. 

8.  La  verrue  apolheciale,  contenant  chaque  groupe  d ’apothecies,  ne 
dm.,  pas  de  l’ebauche  primaire  qui,  on  l’a  vu,  a  dispar u.  Elle  est  for’mee 
|«"  |rs  revelements  amphilhecioides  des  apothecies,  qu’envahissent  des 
goiii  lies  et  auxquels  sont  associes,  dans  une  proportion  que  nous  ne 
P(,|,V  IIIS  definir,  des  elements  d’originc  thalline.  Dans  l'ensemble,  elle 
,'S|  1 1 1 i nee  et  thalloide,  et  comprend  un  cortex,  une  couche  gonidiale  et 
"1U  loedulle,  on  continuity  avec  les  couches  correspondantes  du  thalle 
en\  muinant.  Dans  sa  couche  gonidiale,  les  gonidies  se  multiplient  acti- 
vement  et  sont  done  plus  nombreuses,  plus  jeunes  et  souvent  plus  petites 
que  dans  le  thalle. 

Si'lnri  B.  Dughi  (1952  et  1954),  ses  elements  d’origine  thalline  ne  feraient 
qiici  i  lopper  ses  parties  amphithecioides,  de  sorte  que  les  apothecies 
(les  - lusaria  appartiendraient  au  type  crypto-lecanorin.  Le  fait  qu’il 
y  c ctinuite  parfaite  entre  le  thalle  et  fenveloppe  thalline  de  la  verrue 
vicni  his  doute  a  l’appui  de  cette  these.  Toutefois,  il  ne  faut  pas  oublier 
que.  nl  dans  la  partie  medullaire  profonde,  on  ne  peut  distinguer  les 
liv|  i  amphitheciales  thalloides  des  hyphes  d’origine  thalline,  de  sorte 
'!"  0,1  1M‘  l,eut  guerp  preciser  comment  sont  disposees  celles-ci  par  rannort 
a  relles-la. 


Made  IX  :  revolution  des  apothecies  adulles  au  cours  de  leur  vieil- 
''  < merit  (pi.  XXVII,  B). 
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le  stade  VIII,  la  production  des  asques  se  poursuit  quelque 
pins  s'arrete.  Alors,  les  paraphysoides  regressent  (hi)  ;  leur 
me  devient  beaucoup  moins  siderophile  et  se  vacuolise  ;  leur  paroi 
epaissit  et  se  colore  intensement  par  le  reactif  de  Schilf  ;  entre 
uelee  hymeniale  disparait ;  leur  ensemble  forme  finalement  un 
'Mne  lache,  semblable  a  une  medulle  thalline  dont  les  hyphes 
orientees,  mais  de  nature  tri-s  dilTerente,  et  d’ailleurs  encore 
asques  vides  ou  morts. 

egression  peril  etre  poussee  jusqu’h  la  disparition  complete  de 
un.  mais,  le  plus  souvent,  elle  ne  va  pas  jusque-la  :  l’apothecie 
|>as ;  apres  un  temps  plus  ou  moins  long,  le  sous-hymenium 
imiin  y  reprennent  leur  activite.  Cette  reprise  est  strictement 
dans  la  partie  centrale  du  sous-hymenium,  et  contre  sa  face 
•  Le  tissu  ascogene  y  engendre  de  nouveaux  asques,  Landis 
siis,  aux  depens  de  l'ancien  hymenium,  se  forment  de  nouveaux 
'"les  (h2)  (pi.  XXVII,  B).  De  la  sorte  s’organise  un  nouvel 
loge  dans  une  cupule  prosenchymateuse  et  medullo'ide  pro- 
r  ,a  degenerescence  de  l'ancien.  L'ensemble  forme  par  cette 
le  nouvel  hymenium  augmente  ensuite  de  diametre,  ce  qui  a 
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pour  effet  d’ecraser  et  laminer  le  pseudo-parathecium  (m/i),  qui  devient 
a  peu  pres  indistinct. 

Observant  des  apothecies  &  ce  stade,  J.  Reinke,  puis  0.  Galloe, 
avaient  ddcrit,  mais  a  tort,  la  cupule  niedulloide  comme  etant  leur 
ii  medulle  thaUine  »,  et  ils  n’avaient  pas  vu  le  pseudo-parathecium  ecrasc. 
Cela  les  avait  conduits,  egalement  4  tort,  4  croire  que  l’apothecic  des 
Pertusaria  etait  depourvue  d’enveloppes  propres. 

En  mdme  temps,  le  nombre  de  paraphyso'ides  atteignant  la  surface 
augmente,  de  sorte  que  le  disque  hymenial  visible  au  sommet  s’elargit. 
Mais,  en  fait,  cet  accroissement  n’apparait  pas  macroscopiquement  parce 
que,  sur  son  pourtour,  les  sommets  coalescents  des  paraphysoides  les  plus 
dges  se  transforment  en  une  couche  prosoplectenchymateuse  compacte, 
en  continuite  avec-  le  cortex  de  la  verrue.  Seul  le  sommet  du  nouvel  hyme- 
nium,  tres  etroit,  echappe  4  cette  transformation. 

11  se  forme  ainsi  un  second  hymenium  au  centre  du  premier.  De  la  memo 
facon,  un  troisieme  hymenium  peut  ensuite  se  former  au  centre  du  second, 
et  ainsi  de  suite.  Mais  on  remarquera  bien  qu’il  s’agit  14  seulement  d'hvme- 
niums  successifs,  depourvus  d’excipulum,  et  non  de  nouvelles  apothecies, 
qui  au  contraire  en  auraient  un.  C’est  done  4  tort  que  G.  Krabbe,  puis 
E.  Baur,  ont  cru  que  chaque  apothecie  pouvait  etre  regeneree  par  la 
production,  en  son  centre,  d’une  apothecie  de  remplacement. 

D’ailleurs,  tres  souvent,  chaque  hymenium  nouveau  se  forme  avant  que 
le  precedent  ait  degenere,  et  il  y  a  alors  continuite  entre  les  hymeniums 
successifs  et  cela  montre  la  nature  du  phenomene  :  rien  de  plus  qu'une 
croissance  en  diametre  de  l’hymenium,  parfois  presque  continue,  d'autres 
fois  nettement  discontinue,  due  4  l'activite  de  la  partie  centrale  du  sous- 
hymenium,  et  compensee  par  la  degenerescence,  4  la  peripheric,  des 
elements  hymeniaux  les  plus  vieux. 

4.  —  REMAKQUES  ET  CONCLUSIONS 

A  —  En  definitive,  nos  observations  ne  confirment  pas  toutes  ceiles  de 
nos  devanciers.  En  effet  (fig.  7,  E)  : 

a)  Les  apothecies  du  P.  pertusa  ne  sont  pas  aussi  simples  que  le  pensait 
J.  Reinke  et  que  l’admettent  encore  beaucoup  d’auteurs.  Leur  ebauche 
comporte  un  reseau  sous-hymenial,  un  reseau  paraphysolde  et  un  manchon 
perihymenial,  qui  est  probablement  un  manchon  pericentral.  A  l’etat 
adulte,  le  reseau  paraphysolde  devient  un  hymenium  forme  de  paraphy- 
soldes  anastomoses  ;  la  base  de  ces  paraphysoides  et  le  reseau  sous-hvmc- 
nial  forment  un  sous-hymenium  ;  le  manchon  perihymenial  se  transforme 
en  un  pseudo-parathecium  qui  se  garnit  exterieurement  d'un  reve- 
tement  amphithecioide,  4  structure  thalloide,  done  comparable  a  un 
amphithecium  lecanorin. 

b)  Ces  apothecies  presentent  des  caracteres  particuliers  remarquables 
qui  ont  echappe  4  la  plupart  des  auteurs.  Comme  le  pensait  G.  Krabbe, 
leur  hymenium  est  forme  de  paraphyso'ides,  non  de  vraies  paraplivses. 
Contrairement  4  ce  qu'a  suppose  R.  Dughi,  leur  excipulum  est  compose, 
non  pas  d’un  vrai  parathecium  et  d’un  vrai  amphithecium,  nrais  d  un 
pseudo-parathecium  (derive  du  manchon  perihymenial)  et  d'un  revetemen 
amphithecioide  (engendre  par  ce  manchon).  De  plus,  l’ebauche  apothceiale 
n’a  ni  toit  ni  plancher  lui  appartenant  en  propre,  et,  en  vieillissant,  I  npo- 
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1  liocie  adulte  s’accroit,  de  facon  continue  ou  discontinue,  par  l’activite 
dn  centre  de  son  sous-hymenium  tandis  que  la  partie  peripherique  de 
son  hymenium  degenere.  Contrairement  a  ce  qu’ont  dit  G.  Krabre, 
puis  E.  Baur,  il  s'agit  bien  la  d’une  simple  croissance,  non  d’une  regene¬ 
ration  par  production  d’apothecies  de  remplacement. 

■')  Les  apothecies  du  P.  pertusa  naissent,  d’une  fai;on  dgalement  remar- 
qiiable,  par  differentiation  simultanee  d'ebauches  apotheciales  sccondaires, 
clans  une  ebauche  apotheciale  primaire  abortive,  qui  ensuite  disparait. 

I  (  I  ..mclie  primaire  a  une  structure  tout  a  fait  normale,  avec  reseau 
cai  poeentral,  toil  et  plancher  pericentraux  et  appareil  ascogonial,  puis 
api 01  roil  sporophytique.  La  formation  des  ebauches  secondaires  resulte, 
non  pas  d'un  marcottage,  comme  l’ont  cru  G.  Krabbe,  puis  E.  Baur,' 
m  u-  du  morcellement  du  jeune  appareil  sporophytique  (peut-etre  au 
slade  du  pro-sporophyte)  en  plusieurs  amas  de  cellules  qui  sont  peut-etre 
analogues  a  des  cellules  carposporales  :  autour  de  chacun  d’eux  se  forme 
nne  '  bauche  secondaire.  De  ce  mode  de  formation  resulte  que  les  apothe- 
cics  ndultes  sont  disposees  en  petits  groupes  compacts  dans  chacun  des¬ 
poils  dies  sont  toutes  au  mcme  stade  du  developpement. 

‘h  Chaque  groupe  d’apothecies  est  loge  dans  une  verrue  non  pas  thal- 
lim  comme  l’ont  cru  les  auteurs,  mais  seulement  thallolde,  et  formee 
i  s-  id icllemcnt  par  leurs  revetement  amphithecioides,  developpes  seule- 
no  i  i  vers  1'extcrieur  de  la  verrue  et  autour  du  sommet  de  chaque 
apollu'cie.  Les  Perlusaria  ne  sont  done  pas  crypto-lecanorins  (=  apothe- 
c  n  s  ;i  ainphithecium  lecanorin  cache  par  une  formation  thalline)  comme 
li  pensait  R.  Dughi  ;  ils  sont  seulement  lecanorins,  mais  avec  une  dispo- 
silimi  particuliere  des  revetements  amphithecioides.  Toutefois,  a  ceux-ci 
s'nssocient  des  hyphes  d’origine  thalline. 

'■)  I  appareil  sporophytique  est  conforme  k  ce  qu’en  a  dit  E.  Baur 

I I  '• 11 1 1  >  mais  nous  l’avons  observe  un  peu  plus  completeinent.  II  derive 
'loo  complexe  d 'archicarpes  pourvus  de  trichogynes,  et  nous  pensons 
y  aVuir  reconnu  successivement  (toutefois  non  sans  quelques  doutes)  : 

1.  de  grosses  cellules  pro-sporophytiques  plurinucleees  :  —  2.  des 
minis  tie  cellules  carposporales  (?)  uninucleees ;  -  3.  des  hyphes  asco- 
spnrophyliques  primaires,  a  cellules  generalement  uninucleees  (parfois 
cependant  binucleees) ;  - —  4.  enfin,  des  hyphes  asco-sporophytiques 
serondaires,  ou  hyphes  ascog&nes,  a  anses  laterales  et  k  cellules,  les  unes 
ilioancitiques(deux  petits  noyaux),  les  autres  probablement  diploldes  (un 
"r',s  ""yau  unique,  peut-etre  derive  d’un  dicaryon  par  une  caryogamie). 

I  n  tel  appareil  rappelle  celui  du  Lecanora  sub/uscala,  et  il  est  vraisem- 
a|ii|'|c|nent  perittogame  (perittogamies,  ou  du  moins  formation  de  cellules 
"nnclcces  par  le  jeu  d’une  mitose.  a  la  naissance  des  hyphes  ascogdnes), 
'jl!Us  S:,ns  que  nos  observations  permettent  de  l’afflrmer.  11  est  accompagne 
ilc  grosses  cellules  qui  peut-6tre  en  font  partie. 

A||IM  constitue,  1’appareil  sporophytique  du  Perlusaria  pertusa  difl'ere 
a  la  'ms  tie  celui  du  P.  laevigata  (Nyl.)  Arn.  et  de  celui  du  P.  pustulata 
''du  Du  by.  recemment  etudies  par  F.  H.  Erbisch  (1964).  En  efl'et, 
sporophytique  du  premier  est  du  type  normal  (voir  p.  426)  : 
fe  L'|,|lll|(‘s  vesiculeuses  plurinucleees  (ay ant,  sans  d'Oute,  la  valour  d’un 
|""-s]"i| ophyte  micto-haplotde)  derivent  des  hyphes  ascogenes  dica- 
fyouqnes  engendrant  les  asques  a  leurs  extremit.es.  Chez  le  second, 
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les  hyphes  ascogenes  sont  entierement  formees  de  cellules  uninucleees. 
Par  disparition  de  la  cloison  inter-cellulaire  entre  deux  cellules  superposees 
( =  perittogamies)  se  ferment  des  cellules  pro-ascales  binudeees,  qui 
engendrent  directement  un  asque  :  il  n'y  a  done  pas  d 'hyphes  ascogenes 
dicaryotiques  dangeardiennes  comme  e’est  le  cas  chez  le  P.  pertusa. 
Ceci  montre  que,  dans  le  g.  Pcrlusaria  au  moins,  la  structure  de  l’appareil 
sporophytique  peut  varier  d'une  espece  a  l’autre. 

Les  asques,  produits  par  des  dangeardies  ascogenes  a  anse  lateralc, 
sont  du  type  bi-tunique-archaeased  comme  nous  l’avions  observe  avec 
M.  Chadefaud,  en  1953. 

B  —  Parmi  ces  divers  caracteres  remarquables,  celui  de  la  formation 
d'ebauches  secondaires  dans  les  ebauches  apotheciales  primaires  qui 
avortent,  retiendra  particulierement  notre  attention. 

Les  apothecies  naissant  ainsi  dans  une  ebauche  primaire  abortive  seront 
companies  plus  loin  a  celles  des  Cladonia  naissant  dans  les  soniniets 
de  podetions.  On  pourrait  aussi  les  comparer,  mais  de  plus  loin,  aux 
ascothecies  (  follicules  a  asques,  ou  lagynies)  des  Claviccps,  naissant 
dans  la  tete  d’un  ascocarpe  qui,  par  son  aspect  et  meme  son  mode  de 
formation  (4  partir  d’un  primordium  differencie  dans  le  sclerote),  rappelle 
une  apothecie  stipitee-capitee. 

Pour  expliquer  la  genese  des  ebauches  secondaires  dont  elles  derivenl, 
deux  hypotheses  nous  paraissent  possibles  : 

a)  par  induction,  autour  de  chacun  des  amas  de  cellules  probablerneni 
carposporales  du  sporophyte,  au  stade  IV,  se  difi'erencierait  une  partie 
du  carpocentre,  qui  deviendrait  une  ebauche  secondaire.  C'est  l’hypothesc 
la  plus  simple ; 

b)  ou  bien,  chacun  de  ces  amas  se  garnirait  de  filaments  recouv rants, 
eomparables  a  ceux  qui  garnissent  le  complexe  ascogonial  du  Lecidea 
elaeochroma,  mais  qui,  ensuite,  au  lieu  de  se  perdre  dans  le  reseau  carpo- 
central  comme  chez  le  Lecidea,  formeraient  une  ebauche  secondairc. 
D’apres  cette  hypothese,  celle-ci  serait  alors  comparable  a  l’ebauche  dc 
chacune  des  ascothecies  du  Claviceps,  elle  aussi  formee  de  filaments  recou- 
vrants. 

Nos  observations  ne  nous  permettent  malheureusement  pas  de  dire 
laquelle  de  ces  hypotheses  se  rapproche  le  plus  de  la  verite. 

Quant  a  la  formation  d’ hymeniums  successifs  au  centre  des  apothecies 
dge.es,  et  a  la  nature  de  Vhymenium,  forme  de  paraphyso'ides,  nous  les  invo- 
querons  plus  tard  pour  essayer  d’interpreter  les  lirelles  des  diverses 
Graphidinees. 

C  —  Enfin,  les  donnees  que  nous  venons  d’exposer  rendent  didicile 
de  preciser  la  position  systematique  des  Pertusaria. 

La  structure  thalloide  de  leur  revetement  amphithecial,  qui  est  leca- 
norin,  non  crypto-lecanorin,  permettrait  bien  de  les  placer  parmi  les 
Lecanorales,  pres  des  Lecanoracees,  comme  on  le  fait  souvent,  mais  les 
caracteres  particuliers  de  leurs  apothecies  (derivees  d’ebauches  secon¬ 
daires,  et  pourvues  de  paraphyso'ides,  d’un  pseudo-parathecium  et  d’un 
revetement  amphithecioxde,  au  lieu  de  paraphyses  vraies,  d’un  vrai 
parathecium  et  d’un  vrai  amphithecium)  et  ceux  de  leurs  ascospores 
(deux  par  asque,  plurinucleees,  a  paroi  tres  complexe)  montrent  qu'ils  ne 
semblent  avoir  aucune  proclie  parente  avec  les  Lecanoracees  veri tables. 
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VI.  -  CONCLUSIONS  A  L'ETUDE  DES  LECANORALES. 

Duns  les  pages  qui  precedent,  P etude  du  Buellia  canescens  et  du  Lecidea 
chtiiirhroma  nous  a  permis  d’elaborer  un  schema  du  developpemenl  des 
apothecies  lecanoriennes  (voir  p.  461).  comportant  la  formation: 
I.  d  un  plexus  primordial,  qui  s’entoure  d’un  plexus  circumcenlral ; 
-•  .'l  une  ebauche  apolhMale  comprenant :  —  a)  un  carpocentre  qui, 
il.it'c  du  plexus  primordial,  se  subdivise  en  un  reseau  sous-humenial 
piimplit/sogene,  generateur  des  paraph,, ses  epicentrales,  et  un  reseau  para- 
phl.K'ude  :  -  (3)  un  prricentre,  represente  par  une  enveloppe  pericentral e 
.-mnposee  d’un  toil  et  d’un  plancher,  que  complete  plus  tard  un  manchon 
pi  n  central :  -y)  une  peribase  qui,  derivee  du  plexus  circumcenlral,  sert 
a  1  uferoissement  lateral  du  carpocentre  et  du  pericentre  et  comprend, 
""  i’1'"1  comprendre,  un  pro-parathecium,  pour  l'accroissement  du  plan- 
-  Ii. t.  un  anncau  circumcenlral,  pour  celui  du  reseau  paraphysogene  et 
le  nwnchon  pericentral ; 

1111  appareil  parathecial  qui,  engendre  par  la  peribase,  comprend 
lc-  paralhdciam,  V  amphithecium  et  les  paraph,, ses  paratheciales, 

ui  les  cinq  Lecanorales  etudices,  seuls  le  Buellia  canescens,  le  Lecidea 
rbraehroma  et  le  Lecanora  subfuscata  se  developpenl  eonformement  a 
n  schema,  ce  qui  permet  de  qualifier  leurs  apothecies  de  lecanoriennes  ou 
:"lssi  ,|c  puraJmciennes.  Toutefois,  on  observe  chez  eux,  par  rapport  au 
schema,  quelques  variantes  remarquables.  Ainsi  : 

1.  Chez  le  Buellia  canescens  (fig.  7,  A),  le  plexus  circumcenlral  (lc) 
pK'inl  directement  les  caracteres  d’un  manchon  pericentral  (mp)  qui, 
eiiMiite,  engendre  un  pro-parathecium  bien  developpe  ;  les  autres  parties 
ilr  la  peribase  font  defaut ;  P  amphithecium  est  lecidein,  e’est-a-dire  non 

“■  l-t'hauche  du  Lecidea  (B)  est  formee,  selon  la  regie,  d’un  carpo- 
11  "i"  .  d  un  pericentre  et  d’une  peribase,  mais  celle-ci  demeure  au  stade 
'In  plexus  cjrcumcentral.  Ce  plexus  ne  s’accroit  pas  ;  apres  avoir  engendre 
<1  ue h | ' m  s  paraphyses  et  l'appareil  parathecial,  il  s’incorpore  lout  entier 
f ,  '  fidiim,  sans  engendrer  de  manchon  pericentral  difierencie.  L’amphi- 
tneemm  est  lecidein. 

1  Chez  le  Lecanora  subfuscala  (C),  l’enveloppe  pericentrale  fait  defaut. 
|,:.""'he  se  reduit  au  carpocentre  (qui,  sans  se  subdiviser  nettement  en 
,un  "’s'‘au  paraphysogene  et  un  reseau  paraphysoTde,  engendre  entre  ses 
"  ;  superieures  les  paraphyses  epicentrales)  et  a  un  plexus  circum- 
uui  q  i  iidimentaire  (qui  donne  naissance  a  l’appareil  parathecial). 
l  amphithecium  est  lecanorin,  c’est-S-dire  thalloide. 

C'  '  d.nix  autres  especes  :  Phh/ctis  agelaea  et  Perlusaria  perlusa,  s’ecar- 
'  'vantage  du  schema  de  reference.  Elies  ne  s’y  conforment  qu’au 
,lls  !  es  premiers  stades  de  leur  developpemenl.  Ensuite  : 
h 1  ,hez  le Phlydis  agelaea  (D),  l’ebauche  apotheciale  est  formee,  comme 
u  ' s  esP^ces  paratheciennes,  d’un  carpocentre  (  reseau  paraphysoi'de 
i'^'  '"i  paraphysogene  q-  paraphyses  epicentrales),  d’une  enveloppe 
|  "  'ale  et  d  une  peribase.  Mais  a)  l’enveloppe  pericentrale  est 

!jon  l0lt  ;  —  P)  la  peribase  prend  au  contraire  un  developpemenl 
Deferable  ;  elle  s’accroit  par  le  developpement  de  nouvelles  hyphes 
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sur  son  pourtour,  et  se  compose  d'elements  tectaux,  qui  s’incorporent  au 
toil  pericentral,  d  elements  paraphysoides,  qui  accroissent  le  reseau  para- 
physoi'de  carpocentral,  et  d’un  anneau  circumcentral  qui  s'ajoute  au 
reseau  paraphysog^ne  ct  produit,  comme  celui-ci,  des  paraphyses  pri- 
uiaires  :  —  y)  l’ebauche  se  transforme  en  une  apothecie  adulte  sans  qu'il  v 
ail  formation  d’un  appareil  parathecial :  celui-ci  fait  lotalcmcnt  defaut 

-•  ('hez  le  Pertusaria  pertusa  (E),  l’ontogenie  difTere  encore  davantage 
.In  schema  de  reference.  En  effet,  il  se  forme  d'abord  une  ebauche  apothe- 
,ialr  primaire,  pourvue  d’un  appareil  ascogonial  complexe,  mais  nean- 
m°i"s  aborLive.  Ensuite,  dans  cette  ebauche,  l’appareil  ascogonial 
pri”  1  nit  plusieurs  jeunes  appareils  sporophytiques,  et  autour  de  chacun 
ilr  reiix-ci  se  differencie  une  ebauche  secondaire,  au  contraire  fertile. 
A  I  ebauche  primaire  se  substitue  ainsi  un  groupe  d'ebauches  secondaires, 
reiluiles  chacune  a  un  reseau  sous-hymenial  non  paraphysogene.  un  reseau 
pampliysoide,  dont  les  hyphes  remplacenl  les  paraphyses,  et  un  manchon 
pericentral  qui  entoure  le  reseau  paraphysoi'de  et  se  transforme  en  un 
iiuimhon  perihymenial,  pourvu  d’un  revetement  amphithecioide  leca- 
norin. 

I''* 1'11  (Iue  rlerive  d’un  manchon  pericentral,  et  malgre  la  presence  d’un 
ivwiement  amphiLhecioi'de,  le  manchon  perihymenial  ne  parait  pas 
con, Miner  un  veritable  appareil  parathecial.  car  il  est  depourvu  de  cou- 
i"!i  lerminale  et  n'engendre  pas  de  paraphyses  vraies.  Peut-£tre  est-il 
™'  I  :irabIe  a  Ja  Partie  stipale  d’un  discopode  (voir  p.  424),  caril  est  pourvu 
''  1,11  '‘  vctenienL  amphithecioide  et.  entoure  des  elements  carpoccntraux 
i  s  i  pm  aphysoides)  allonges  vers  le  haul.  Toutefois,  il  se  distingue  d’un 
disiHjiiicle  veritable  parce  que  son  sommet  n’engendre  pas  une  nipulr 
apniiu'ciale  et  que  le  reseau  paraphysoi'de  qu’il  entoure  constitue  1'hyme- 
iiiiiui  dc  1  ascocarpe  et  non  un  axe  carpocentral  portant  l’hymenium  a 
son  sommet. 

(j!l  erra  plus  loin  que  par  son  ontogenie  le  Phlgdis  peut  etre  rapproche 
lies  luaphidales,  et  qu’une  comparaison  est  possible,  dans  une  certaine 
lues  1 1  r. ' .  cut  re  l’ascocarpe  complexe  du  Pertusaria  et  les  podetions  des 

Llmkiiua. 


Iiomas  dll  diSvoloppement  des  Ldcanorales.  —  A.  Buellia  canescens  (Dicks.) 
v  primordium  ;  2,  I’dbauchi;  npotheciale  ;  3,  la  pdribasc  ;  1,  l’ascocarpi; 
"ii  appareil  parathecial.  —  B.  Lecidea  elaeochromn  Ach. ;  1,  In  primordium  ; 
"  :i|i"IU6ciale  et  sa  peril mse  ;  3,  l’ascocarpe  adult-  et  son  appareil  para- 

l  .  Ucanora  subfuscata  -Magn.  ;  1,  le  primordium;  2,  P6bauche  apothe- 
leiibase;  3, l’asoooarpe  adulte  et  son  appareil  parathecial.  —  D.  Phlycli.i 
•  1  •  le  primordium;  2,  1’fibauchc  apoth6ciale  ;  3.1a  p6riba.se  ;  4,  le 
ascocarpe  adulte  sans  formation  d’un  appareil  parathecial.  —  10.  Pertu- 
"  Tuck.;  1.  le  primordium;  2,  I'ebauche  primaire;  3,  les  carpocentres 
;  t.  les  ebauohes  apotWciales  ;  5,  la  verruo  apotluieiale  ct  les  apotlie- 
•  avec  lour  manchon  p6.ri-hymiSnial  et  lour  revfitemont  amphithecioide. 


cai-pocentre 
peri-hymdnial ; 
'•■i'  pdricentral ;  j 
t  paraphyse 
■  paraphysogene 


,ire  ;  e  ,  cavpoaentre  secondaire  ;  h,  hymenium  ;  mh, 
manchon  pericentral  ;  pa,  paratliecium  ;  pb,  pdribase  ; 
pi'0-parath6cium ;  pr.  plexus  primordial  ;  q,  paraphyses 
ratluScialcs  ;  r.  reseau  paraphysolde  ;  «/,.  reseau  sous- 
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CHAPITRE  II 

LES  APOTIlfiCIES  DES  DISCOLICIIEXS 
A  podEtioxs  (CLAI)OXIACEES). 


Dans  ce  chapitre  seront  exposes  Ies  resultats  de  nos  recherches  sur 
deux  Cladoniacees  :  le  Baeomyces  rufus  D.C.  et  le  Cladoniu  flurrkema 
(Fr.)  Somm.  On  verra  que,  par  Leurs  apothecies,  ces  deux  Lichens  sont, 
d’une  part  tres  differents  l'un  de  l’autre,  et  d 'autre  part  tres  differents 
aussi  des  Lecanorales  etudiees  au  cours  du  chapitre  precedent.  Leurs 
podetions  sont,  chez  l’une  et  l’autre  espece,  de  nature  apothecirde  el 
non  pas  thalline.  Neanmoins,  ils  ne  sont  pas  homologues,  celui  du 
Baeomyces  derivant  du  plancher  du  plexus  primordial  tandis  que 
celui  du  Cladonia  a  pour  axe  le  carpocentre  lui-meine,  qu’erigaine  un 
appareil  discopodial. 

La  discussion  de  ces  resultats  et  la  comparaison  de  ces  deux  Lichens 
avec  d'autres  Cladoniacees,  puis  avec  certains  Ascomycetes  non  licheni- 
sants,  nous  conduira  ensuite  :  —  1)  k  donner  raison  aux  auteurs  qui 
pensent  que  la  famille  des  Cladoniacees  doit  etre  dcmembree  ;  2)  a 

presenter  l’esquisse  d’un  tableau  possible  de  1’evolution  des  apothecies, 
tableau  dans  lequel  seront  situees  les  diverses  Cladoniacees  par  rapport 
aux  Lecanorales  proprement  dites. 

I.  LE  BAEOMYCES  RUFUS  D.C. 

En  1964  ( b )  nous  avons  deja  publie  un  resume  deiios  observations  sur 
ce  Lichen.  Dans  le  present  chapitre,  ces  observations  seront  presentees 
de  faqon  plus  complete,  mais  les  interpretations  proposees  en  1964  nr 
seront  pas  modifiees.  De  plus,  les  Baeomyces  y  seront  compares  aux  Leca¬ 
norales,  et  aussi  aux  Leotiales  (Discomycetes  non  lichenisants)  dont  ils 
ont  ete  rapproches. 

1.  -  DESCRIPTION  DU  BAEOMYCES  EUFUS 
ET  POSITION  SYSTEMATISE  DU  G.  BAEOMYCES. 

A  —  Le  Baeomyces  rufus  (pi.  XXX,  A)  est  un  Lichen  assez  common, 
generalement  terricole,  mais  qui,  en  montagne,  peut  aussi  croitre  sur  les 
roches  siliceuses. 

Son  thalle,  verdatre  ou  gris  verdatre,  est  crustace,  plus  ou  moins  epais. 
fmement  granuleux  sur  les  bords,  plus  grossierement  au  centre,  parfois 
ecailleux  et  tres  souvent  soredie  dans  ses  parties  agees. 

Ses  apothecies  sont  stipitees-capitees.  Le  stipe,  haul  de  1  a  I  nmi. 
epais  de  0,5  a  0,7  p.,  est  pale  et  comprime,  plein  et  souvent  sillonne.  La 
the,  aplatie  a  l’etat  sec,  plus  ou  moins  convexe  a  l’etat  humide.  est  large 
de  0,5  a  1,5  mm  et  porte  sur  sa  face  superieure  un  hymenium  brun.  LfS 
asques  sont  cylindriques  et  contiennent  8  spores  ellipsoides,  unicellulaires 
et  uninucleees.  On  ne  connail  ni  pycnides  ni  pycnoconidies. 


Source :  MNHN,  Paris 


B  -  Le  genre  Baeomyces  reunit,  selon  A.  Zahlbruckner  (1907) 
K-s  csptces  a  thalle  crustace  ou  squamuleux  et  a  apothecies  claires  plus 
ml  moms  stip.Lees,  ayec  stipe  sans  manteau  thalUn  el  hymenium  immar- 
jjnn  .  I.eurs  asques  ont  un  appareil  apical  sans  anneau  amylol'de  (F  Magne 
19  Hi).  <lu  type  leotien  (M.  Chadefaud,  1960). 

Autrefois,  on  separait  de  ce  genre  les  especes  &  stipe  plein,  comme  le 
'"/'“n^ont  on  faiS£ut  le  §•  Sphyndium,  mais  cette  distinction  a  ete 

I’  ,llllre  pai'l\  on  a  souvent  rapproche  des  Baeomyces  le  g.  lemadophila, 
1  T""‘  |iaiVCUni  Cef  deux  genres  en  un  seul  (voir,  par  exemple, 
A.  \MM-.RS,  192$),  mais  cela  est  matiere  a  discussion.  Fn  effet  d’une  part 
P”|  11I,-F"'ES  (1871),  E.  Wainio  (1890),  A.  Zahlbbuckneb  (1907) 
./  all  les  lemadophila  sont  des  Lecanoracees,  leur  apothecie  etant  pourvue 
manteau  thallin  garni  de  gonidies;  mais,  d’autre  part,  le  develon- 
annt.hpr.ips  AV  inno.  ...  i..  .....  .  ...  1 
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apothecies  (W.  Nienburg,  1908)  et  la  structure  de  l'asque 
mimrAun,  1960)  semblent  indiquer  qu’ils  sont  au  contraire  plus 
s  des  Baeomyces  que  des  Lecanora. 

La  position  sijstemaliqui  du  g.  Baeompces,  encore  incertainc 
ulijet  de  trois  theories. 

ntiefois,  ce  genre  a  ete  souvent  range  parmi  les  Lecideacees,  parce 
appthecies  y  sont  depourvues  de  marge  thalline  et  que  leur  stipe 
live,  loutefciis  tree  court,  chez  quelques  Lecideacees  tyniques 
(vmr  I.  M.  Lamb,  1954).  1  M 

h)  !  !us  generalement,  les  Baeomyces  sont  aujourd’hui  rapproches  des 
u"';“  leur  stlPe  etant  homologue  au  podetion  des  Cladonia. 

"  "  l||Vers  auteurs,  les  Baeomyces  seraient  ainsi  des  Cladoniacees 
priim  -  la.  conduisant  des  Lecideacees  aux  Cladoniacees  typiques. 
Pom  Di.  vigneaud  (1914),  ce  sont  de  vraies  Cladoniacees,  assez  proches 
,  .  Parce  (lue-  d'apres  les  travaux  de  G.  Krabbe  (1882  et  1891) 

J  df  "  -Nienburg  (1908),  leur  stipe  est  de  m&ne  nature  que  le  podetion 
1  ■  P  appartient,  dans  les  deux  cas,  aux  ascocarpes  et  non  au 
r,*‘,  .  "ur  '•  Rasanen  (1943)  au  contraire,  on  doit  distinguer  des 
uaunmm-ees  la  famille  voisine  des  Baeomycetacees  ou  se  rangent  les 
ifaconiyt  et  differents  autres  genres,  mais  non  les  lemadophila,  main- 
unils  ,!  l|is  les  Lecanoracees. 

Mr!  1  '  CiHADEFAUD  (i960)  pense  que  les  Baeomyces  peuvent  etre 

11 . .  .  cles  Leotiales,  et  seraient  done  des  Discolichens  leoiiens.  11 

,  mm  |",ur  cela  sur  l’appareil  apical  des  asques  dans  lequel  le  pendentif 
!li"cal  forme>  comme  chez  les  Leolia,  un  bouchon  apical  non 
amyioiin'.  sans  anneau. 

fir  ""°mym  ""amt  ainsi  depourvus  de  proche  parents  avec  les 
«■  If  sont  nu  contraire  des  Discolichens  lecanorims  el  chez 
l,s  pendentif  ne  forme  pas  un  bouchon  apical  mais  produil,  par 
Y"1-  anneau  apical  amyloide. 

j1''  '^inception  repose  aussi  sur  les  ressemblances  existant  entre  les 
d,;;,'.  1  es  Baeomyces  et  celles  des  Leotiales.  Ces  ressemblances  ont 

let  !  G‘  H*  Duff  11 922)  et  M.  Le  Gal  (1946).  Elies  sont 

et  llnr,  e  L,’°"t  hala,lleana  Bres.  est  en  realite  le  Baeomyces  meu$, 
sti'jit,,  "  Sl,"' :  a)  la  morphologie  externe  des  ascocarpes,  du  type  capite- 
”.  «ur.  mode  de  developpement ;  c)  la  structure  de  l’asque, 
Pl'oieil  apical,  son  mode  de  dehiscence. 
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2  —  LE  THALLE  ET  LES  APOTHEC'IES  ADULTES 
DU  BAEOMYGES  BUEVS. 

A.  —  Le  thalle  de  ce  Lichen  est  forme  de  granules  Ihallins  reposanl 
sur  un  hypothalle. 

Celui-ci  est  constitue  par  un  feutrage  mycehen  blanchatre,  mince  si 
le  thalle  est  rupicole,  plus  epais  s’il  est  terricole. 

Les  granules  thallins,  d’abord  separes,  ensuite ^confluents,  compreimenl, 
a  partir  de  leur  sonunet  et  a  l’etat  jeune  (pi.  XXIX,  Cel  D)  : 

a)  un  cortex  paraplectenchymateux,  de  10  a  15  (x  d  epaisseur,  a  cellules 
arrondies  et  a  parois  cellulaires  moyennement  epaissies  ; 

b)  une  couche  gonidiale,  cpaisse  d'environ  50  p,  formee  d’hyphes  mycii- 
liennes  extremement  tenues  et  de  gonidies  du  g.  Coccomyxa  (E.  1  scher- 
mak-woess,  1941) ; 

c)  une  medulle  qui,  peu  distinc.Le  de  1  hypothalle,  est  depourvue  de 
gonidies  et  formee  d’hyphes  laches. 

Quand  les  granules  coniluent,  leur  medulle  et  leur  couche  gonidiale 
s’epaississent ;  cette  derniere  peut  atteindre  plus  de  100  g  d’epaisseur. 
Selon  0.  Galloe  (1950)  la  partie  inferieure  de  la  couche  gonidiale  contien- 
drail  en  realite  non  pas  des  gonidies,  mais  de  grosses  cellules  myn  liennes 
globuleuses,  bourrees  de  lipides.  Mais,  dans  nos  preparations  les  plus 
completement  degraissees,  ces  cellules  ressemblent  tellement  aux  gonidies 
(i  tie  nous  serious  portee  a  y  voir  des  gonidies  en  dtigenerescence. 

Sur  les  parties  les  plus  agees  du  thalle,  le  cortex  disparait ;  la  couche 
gonidiale  pulverulente  est  mise  a  nu. 

B  —  Dans  chaque  apothecie,  les  coupes  longitudinales  monlrent,  a 
partir  du  sonunet  (pi.  XXXI)  : 

a)  un  hymenium  (h)  recouvrant  la  tete.  11  est  forme  de  longs  asquesM 
cylindriques.  a  bouchon  apical  non  amyloTde,  et  de  paraphyses  greles 
((/),  ramifiees  dichotomiquement.  Les  cellules  terminales  de  celles-ci 
forment  un  epilhecium  brun  (A-) ; 

b )  un  sous-hymmium  (s7i)  en  forme  de  lame  peu  epaisse.  Les  parapfiyses 
s’en  detachent  et  il  contient  les  hyphes  ascogenes  ; 

c)  la  medulle  (nil)  de  la  tete,  formee  d’hyphes  coalescentes  a  membrane 

epaissie  et  gelifiee.  Sa  partie  inferieure  engendre  des  hyphes  dressees 
et  dichotomisees  (pq),  qui  rappellent  un  peu  les  paraphyses.  et  dom 
l’ensemble  revet  la  tete,  entre  le  sommet  du  stipe  et  l’hyni.mium, 
notre  connaissance,  ces  hyphes  etaient  jusqu’ici  passees  inapei^uex 
I, a  marge  qu’elles  forment  autour  de  l’liymenium  est  tres  dillcrenu 
du  parathecium  des  Lccidea ;  . 

d)  enfin  le  slipe  ( po )  forme  par  un  prosoplectenchyme  a  hyphes  ana 
tomose.es,  generalement  allongees  vers  le  haul,  a  paroi  epaissie  cl  eoa^s- 
centes.  11  est  recouvert  d’un  cortex  (cp)  reduit  a  une  couche  (le  peu 
cellules,  et  auquel  se  fixent  parfois  de  petits  groupes  de  gonidies. 

3.  —  LE  DEVELOPPEMENT  DES  AP0T1IECIES 
DU  B AEG M¥ CES  RUFUS. 

L’ootogenic  lies  ascocarpes  du  B.  mfm  a  ete  ctud«e  par 
(1882)  et  par  W.  Nienburg  (1908). 

a)  Selon  G.  Krabbe,  l’ebauche  apotheciale  se  forme  diredemen 


Source :  MNHN,  Paris 
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partir  du  cortex  et  de  la  medulle  d’un  granule,  ou  d’une  portion  d’tm 
,hfhn'  ,l!UI,S  aciTort  san!  due  les  gonidies  s'y  multiplied  et  qui 
*  iJl!",geaut  verucalemeut,  preud  la  forme  d’nn  eyliidre.  Quand  cetai  ei 
■  I  "'i"t  -  a  3  mm  de  had,  son  sommet  se  transforme  en  une  tSte  elaroic 
mi  loipulle  les  cellules  immediatement  sub-corticales  engcndrent  des 
(,I,I  ,|,li>ses  All  ,  essous,  des  liyphes  medullairesse  transformed; enliyphes 
;'l”qu"'  Pr°dai,W*'  “•»  I'*  paraphyses,  des  cymes 

Dans  certains  cas  les  ascocarpes  sont  ramifies,  mais  ce  serait  un  plieno- 
ii”-"";  sceeialame  et  tardif ,  eertaines  parties  de  l’hymenium  degenireraient 
Iiip,  e.iieoti  les  autres,  demeurees  actives,  se/aient  ensuite  soulev&s 
]’ ■"  *  allongement  des  hyphes  sous-jacentes. 

i  lm:  le  B.  Cornells,  qui  n’est  peut-dtre  qu’une  forme  du  B.  rufus  a 
,1,|..'  les  court  et  tete  aplatie.  celle-ci  se  garnit  interieurement  d l  aids 
f  I"  lilies  .  ascogenes  .  pelotoimees,  mais  il  ne  se  forme  pas  d'hymenium 
“X;  *  Smte  que  <*  Lichen  «•  reproduire  seulement  par  ses 

Jt  JeT  W'  N,ENBtmo'  ,e!  “Nervations  de  Kbadbe  sont  eorreetes, 

I.  I  "isipie  l’ebauche  attaint  environ  120  d  150  n  de  diamitre  il  se 
,  |IKS  fn  centre  un  peloton  d’hyphes  tres  colorables,  qui  constitue 
'll  hill  d"  l  apparel!  ascogonial.  Plus  lard,  il  est  remplace  par’lOa  15  pelo- 
'H".  regulreremeot  disposes  sous  le  cortex  de  la  tdte  rt  probablement 
I  is  mlie  eux  serarent  des  arehicarpes  atypiques,  sansPtrichogynes 
a|;l,ml  seals  qnelques-nns  sont  fertiles  et  generateurs  des  hypbesXo- 

~  dal“  1“  «*  **  ascocatpes  ramiflds,  chez  le  B.  camrns  il  arrive 
SS  d'etre  "  Proi“iS'  *™“ 18  ,0rmatim  *  I’hymdnium, 

n  "11  peut  interpreter  les  resultats  de  ces  deux  auteurs  en  disant  „„e 
5erait  “*  fo™ation  ‘"allinc  portaat  u”  ^ 

li'  is  ili'ToS  °XaT™I  °nt  re#"  *•  '“lantillon,  reeoltes  en 
-  1Jbiel  “ai  1964  aux  Irorsdjpis  (Haut-Rhin),  au  bord  d’un 
li,i,  „  '  „rg1.!-a”.d°?..grfa-.lls  »«*«  ‘"I  lhalle  mince,  garni  d’apo- 

III . .  ,  fertiles,  atteignant  1,5  mm  de  hauteur  en  decembre, 

‘"1  d  I  ,  ?P  L„  autrcs  sta,'°"s  cvplorees.  egalement  aux  Wfipis 
ly-ucMi,,!;,.  7  '  "  n°nS  ioan,i  9“'  *•  apothecies  steriles,  sans 

piia,7S„n2“a  de  developpement  :  un  pour  le 

rase,™  |, '  Udulte  apotheeiale,  deux  pour  le  passage  4 

'-Am.isl:  Le  primordium  des  apolhdeies,  coniquc  et  encore 
uepourvu  d  appareil  ascogonial  diiicrciiiic  (pi.  XXVIli,  A). 

observe,  le  primordium  (pr)  a  la  forme  d’un  edne 
base  iili'r  ,  “  ,Ie  ®*B*  mesare  “viron  70  p.  de  hauteur.  La 

•1  pair  si  tXailli  “ni  donf  le  diamare  “‘feint  60  p,  est  convexc 

illie  a  la  suiface  du  thalle  sous  forme  d’un  petit  bouton 
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hemispherique,  visible  a  la  loupe.  Son  sommet  s’enfonce  jusque  dans  la 
base  de  la  couche  gonidiale. 

Ce  primordium  est  forme  d’hyphes  entremelees,  etroites,  a  paroi  epaisse 
et  gelifiee.  Dans  sa  pointe,  elles  sont  plus  ou  moins  nettement  disposes 
en  un  bouquet  conique.  Plus  haul,  leur  disposition  est  irreguli£re.  Entr? 
elles  sont  logees  des  gonidies  qui  ue  se  multiplient  pas  et  qui  sont  passi- 
vement  ecartees  les  ones  des  autres  du  fait  de  la  croissance  intercalate 
et  de  la  multiplication  des  hyphes. 

Ce  cone  primordial  a  dii  prendre  naissance  sous  le  cortex  du  tlialle, 
car  il  peut  porter,  entre  les  hyphes  de  sa  base  geometrique,  quelques 
cellules  corticales  separees  (ex). 

B  -  Stades  11  a  V  :  L’6bauclie  apotMciale  el  les  pelotons  ascogoniaux. 

a)  Stade  II:  /<?  toil  (  velum)  et  le  planchcr  (=  podium)  periccntrm 
cl  le  reseau  carpocentral  (pi.  XXVIII,  B). 

A  ce  stade,  le  cone  primordial  s’accroit,  sans  changer  de  forme,  a  la 
fois  vers  le  haul  et  vers  le  bas,  de  sorte  que  certaines  des  gonidies  incluses 
sont  soulevees  au-dessus  de  la  couche  gonidiale,  et  d’autres  enfoncecs 
au-dessous  de  celle-ci.  Son  diametre  de  base  atteint  100  p  et  sa  hauteur 
120  p.  En  rneme  temps  : 

1.  Sur  son  sommet  morphologique  (=  base  du  cone),  les  hyphes  les 
plus  externes  forment  un  mince  voile,  ou  velum  ( l ),  qui  nous  parru't  etre 
1'equivalent  d’un  toil  pericentral.  Forme  d’hyphes  greles,  tres  soirees, 
a  paroi  brune  et  en  continuite  avec  les  hyphes  sous-jacentes  de  l’ebauche. 
ce  velum  est  distinct  du  cortex  thallin  (cx),  forme  de  cellules  larges  el 
rondes. 

2.  Au-dessous  s’organise  un  reseau  carpoeenlrat  (c)  plus  lache  qui, 
forme  d’hyphes  generalement  bien  colorees  par  l’hematoxyline,  a  la  forme 
d’une  lentille  biconvexe. 

3.  Plus  bas  encore,  le  planchcr  pericentral  (po),  epais  el  en  forme  de  cone 
tronque  renverse,  devient  le  podium  du  reseau  carpocentral  qui  repose 
sur  sa  face  superieure  concave. 

Velum  et  podium  constituent  Yenveloppe  pericentrale  de  l’ebauche 
qui  ne  possede  pas  de  manchon  pericentral.  L’appareil  ascogonial  n'est 
pas  encore  distinct. 

b )  Stade  Ill  :  I'appareil  ascogonial  (pi.  XXVIII,  C  a  E). 

A  partir  du  moment  oh  l’ebauche  depasse  la  surface  du  thalle  d’enviroii 
100  p,  on  voit  y  apparaltre  I’appareil  ascogonial,  constitue  par  des  pelo¬ 
tons  d'hyplies  cylindriques  a  contours  reguliers,  plus  larges  et  plus  side- 
rophiles  que  les  autres,  et  a  cellules  uninucleees. 

II  nous  a  semble,  malgre  la  dilliculte  des  observations  et  sans  que  ce 
soil  de  faqon  certaine,  que  la  formation  de  ces  pelotons  est  prcpareepM 
la  diflerencialion,  dans  le  reseau  carpocentral,  d’hyphes  pre-ascogomales 
(in)  non  pelotonnees,  ayant  ces  memes  caracteres  et  formant  peut-etre 
un  systeme  ramifie  (pi.  XXVIII,  C).  On  pourrait  alors  penser  quHc- 
pelotons  se  forment  a  partir  de  ces  hyphes,  qui  ensuite  les  mainliendraien 
relies  entre  eux. 

Un  premier  peloton  (a)  d'environ  10  p  de  diametre  se  forme  a  la  ‘jnjl 
du  podium  et  du  reseau  carpocentral  (ib.,  D).  Ensuite,  autourdem- 


Source :  MNHN.  Park 
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dans  cp  reseau,  s’en  developpent  d’autres,  parfois  disposes  par  groupes 
ct  alignes  en  series  divergentes  (ib.,  E).  II  se  pcul  que  chacune  de  ces  series 
corresponde  k  l'une  des  hyphes  du  systeme  generateur,  mais  nous  n’avons 
pn  le  verifier. 

De  la  sorte,  le  reseau  carpocentral  se  trouve  rempli  par  un  appareil 
ascogonial  ties  complexe,  mais  encore  depourvu  de  trichogynes  et  tout 
a  fait  semblable  a  ce  qu’avait  decrit  W.  Nienburg. 

•■)  Slade  IV:  la  calotte  r.arpocentralc  et  les  archicarpes  (pi.  XXIX  A 
el  pi.  XXX,  B). 

Le  stipe  s'allongeant,  l'ebauche  apotheciale  atteint  0,5  mm  de  hauteur 
(p|.  XXIX,  A).  En  meine  temps,  le  velum  se  transforme  en  un  prosoplec- 
teneliyme  a  cellules  renllees,  Ires  vacuolisees  et  peu  colorables  (pi.  XXX, 
ID.  Au-dessous,  le  reseau  carpocentral  prend  la  forme  d’une  calotte  carpo- 
mtrale  (c)  a  bords  amincis.  Elle  coifle  le  sommet  du  stipe,  devenu  convexe, 
et  les  pelotons  ascogoniaux  s’v  multiplient  et  s’y  repartissent. 

Les  hyphes  de  cette  calotte  s’orientent  plus  ou  moins  perpendiculaire- 
menl  au  voile  et  prennent  un  aspect  approximativement  paraphysoi'de 
(pi.  XXIX.  A  a  C).  Les  pelotons  ascogoniaux  (a)  dont  le  nombre  atteint 
parfois  la  quinzaine,  mais  pas  davantage,  s’isolent.  les  uns  des  autres  et 
se  transforment  chacun  en  un  arc.hicarpc  a  cellules  larges  et  tres  colorables. 
plus  ou  moins  typiquement  du  type  C.ollema.  En  elTet,  chacun  est  forme 
(pi.  XXX,  B)  d’un  aseogone  (a)  filamenteux,  pluricellulaire,  enroule  sur 
lui-meme  et  d’un  trichagyne  (tr)  egalement  pluricellulaire  qui  se  dresse 
(ibliquement  vers  le  voile,  mais  demeure  trop  court  pour  le  traverser. 

Le  plus  souvent,  l’archicarpe  ainsi  constitue  s’entoure  d’un  petit  plexus 
periasimjonial  ( ni )  globuleux,  forme  d'hyphes  anastomosees,  a  cellules 
cylinchiques  et  larges,  aussi  colorables  que  celles  de  I’ascogone.  Ces  hyphes 
nous  out  paru  en  relation  tantot  avec  celles  du  reseau  carpocentral,  tantot 
avei  I' aseogone  lui-meme  de  sorte  que  nous  ne  pouvons  preciser  leur 
origine.  Plus  tard,  quand  les  ascogones  disparaissent,  elles  s'incorporent 
an  reseau  carpocentral.  Peut-etre  sont-elles  de  meme  nature  que  les 
filaments  recouvrants  des  archicarpes  du  Lecidea  elaeochroma  ou  que  les 
premiers  elements  des  carpocentrcs  secondaires  du  Perlusaria  pertusa. 

Suns  la  calotte,  le  stipe  (pa),  plein  et  approximativement  cylindrique 
a  1'etat  humide,  prend  sa  structure  definitive.  II  est  forme  d’hyphes 
laches  el  tenues,  allongees  vers  le  haut  et  anastomosees  transvcrsalement, 
inlre  li  squelles  on  observe  encore  quelques  gonidies  (r/)  moribondes.  Ces 
hyphes  ont  des  parois  epaisses,  coalescentes  et  gelifiees  ce  qui  donne  au 
*hpc  sa  consistance  particuliere.  A  la  peripherie,  plusserrees  et  plus  etroi- 
Ument  entremelees,  elles  forment  une  zone  corticale  peu  diflerenciee  (cp). 

Ires  souvent,  le  sommet  du  stipe  et  la  calotte  s’elargissent,  parfois 
'neme  lellement  que  l’ebauche  simule  un  ascocarpe  adulte,  stipite-capite 
mais  de  petite  taille,  et  cela  d’autant  plus  que  le  voile  recouvrant  la  calotte 
cst  hrun,  comme  fepithecium  de  fascocarpe  adulte. 

'  la  lin,  l’ebauche  apotheciale  du  Baeomyces  est  tres  diiTerente  des 
dmuches  lecanoriennes,  tant  par  sa  forme  que  par  sa  taille.  Beaucoup 
yUs  H'nnde  (0,5  a  1  mm  de  hauteur),  elle  est  saillante  hors  du  thalle. 

sunt  icmarquables  :  le  podium,  l’absence  de  manchon  pericentral  et 
' '  peribase,  le  fait  que  le  carpocentre  ne  se  subdivise  pas  en  un  appa- 
rL|l  Pamphysogene  et  un  appareil  paraphysoi'de  distincts. 
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d)  Stade  V :  les  hyphes  ascogenes  et  les  filaments  e'picentraux  ou  pro- 
paraphyses  (pi.  XXIX,  C  ct  D  ;  pi.  XXX,  C  a  E). 

Tres  vite,  les  archicarpes  engendrent  les  hyphes  ascogenes  (pi.  XXX 
C  et  D),  bien  dilTerentes  des  filaments  ascogoniaux  parce  que  leurs  cellules 
sont  plus  larges  (11,5  p)  et  plus  longues  (15  b  20  p),  leur  cytoplasme  plus 
vacuolise  et  leurs  contours  irreguliers. 

Ces  hyphes  doivent  etre  dicanjotiques,  mais  nous  ne  saurions  l'alfirnw 
avec  certitude.  En  effet,  elles  ne  nous  ont  pas  paru  garnies  d’anses  late- 
rales  et  si,  dans  cerlaines  de  leurs  cellules,  nous  avons  observe  deux 
noyaux,  d'autres  ne  nous  en  ont  montre  qu'un  seul,  ou  pas  du  tout, 
Mais  cela  peut  lenir  a  ce  qu’elles  avaient  ete  tronqonnees  par  le  rasoir. 

Le  mecanisme  par  lequel  les  hyphes  ascogenes  sont  engendrees  nous 
a  echappe.  Elles  representent  un  apparcil  asco-sporophytique,  mais  nous 
n’avons  pas  vu  les  archicarpes  produire  des  elements  pro-sporophytiqm 
dont  elles  procederaient.  Nos  observations  se  bornenl  a  ceci : 

1.  Dans  les  archicarpes  se  torment  quelques  cellules  binuclem 
(pi.  XXIX,  B  et  C),  mais  nous  ne  pouvons  dire  si  ce  phenomene  prepare 
la  production  des  hyphes  ascogenes,  ou  seulement  la  degenerescence  des 
archicarpes  (ib.,  D,  i\  gauche). 

2.  Les  filaments  ascogenes  apparaissent  chacun  sous  la  forme  d’une 
cellule  engendree  directement  par  un  des  archicarpes,  mais  dans  le  seul 
cas  bien  observe  (ib.,  C)  cette  cellule  nous  a  paru  uninucleee,  de  sorte 
qu’elle  ne  derivait  sans  doute  pas  d’une  des  cellules  binucleees  de  l'archi- 
carpe  lui-m&ne. 

3.  Ensuite,  les  filaments  se  multiplient,  se  ramifient  et  s’allongent  eu 
divergeant  obhquement  vers  la  surface  de  l’ascocarpe  (ib.,  D). 

4.  Seuls  quelques-uns  des  archicarpes  emettent  ainsi  des  hyphes  asco¬ 
genes  et  ils  ne  le  font  pas  tous  simultanement.  Les  autres  demeurenl 
steriles  et  degenerent. 

Des  qu’apparaissent  les  premiers  elements  ascogenes  et  sans  doute  sous 
leur  influence,  au-dessus  d’eux,  les  hyphes  formant  la  surface  de  la  calotte 
carpocentrale,  sous  le  voile,  engendrent  de  tres  nombreuses  ramifications 
dressees,  fibres  au  sommet,  tenues  et  brievement  ramifiees,  fortement 
siderophiles  (ib.,  E).  Ce  sont  les  hyphes  epicent rales  ou  pro-paraph)M 
(pq).  En  s’allongeant,  elles  traversent  le  voile  (/),  qui  disparait.  Ensuite, 
leur  production  s’etend  progressivement  a  toute  la  calotte  qui  finalemcnt 
se  Lrouve  entierement  revetue  par  une  palissade  epicentrale,  fonnee  par 
ces  filaments. 

C  -  Stades  VI  et  VII:  Passage  a  lascoearpe  adulte  ;  lappa  roil 
sporophytique  et  les  asques. 

a)  Stade  VI  :  le  edne  sous-hymenial,  les  paraphyses  el  les  hyphes  margi- 
nalcs  (pi.  XXIX,  D). 

Pendant  que  les  hyphes  epicentrales  se  multiplient,  la  calotte  carpo¬ 
centrale  s'dpaissit.  Dans  cette  calotte,  les  hyphes  ascogenes  s’aJlongcut 
et  se  ramifient :  avec  les  hyphes  carpocentrales  qui  les  entourent,  die* 
forinent  un  edne  sous-hymenial  (sh),  a  pointe  tournee  vers  le  has.  Autoui 
de  ce  cone,  el  des  le  moment  de  sa  formation,  le  rcste  de  la  calotte  sc  de# 
ferencie  et  devient  difficile  a  dislinguer  du  Lissu  sous-jaeent  avec  lcqoi>' 
il  constitue  la  meduUe  (ml)  de  la  lete  fertile  de  l'apothecie. 


Source :  MNHN,  Paris 
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On  verra  plus  loin  que,  dans  certains  cas,  se  torment  ainsi  non  pas 
un.  mais  deux  ou  plusieurs  cones  sous-hymeniaux  separes.  On  peut  se 
demander  si  de  tels  cones,  dilTerencies  dans  le  carpocentre  autour  des 
elements  sporophytiques,  ne  sont  pas  comparables  aux  ebauches  apothe- 
ciales  secondaires  du  Pertusaria  perlusa,  qui  se  dillerencient  de  fagon 
assez  semblable.  Toutefois,  le  ou  les  cdnes  sous-hymeniaux  du  Baeomyc.es 
ne  s'ontourent  pas  chacun  d’un  excipulum. 

Quoi  qu’il  en  soit,  sur  chacun  d’eux,  les  hyphes  ascogenes  atteignent 
la  base  des  pro-paraphyses  qui,  des  lors,  se  multiplient,  s’allongent  et 
coimiH  ncent  a  se  transformer  en  paraphyses  (q)  veritables,  formant  un 
hynii  ninm.  Sur  le  reste  de  la  calotte,  elles  demeurent  au  contraire  moins 
serin  s  et  plus  courtes,  elles  deviennent  les  hyphes  marginales  (pq)  du 
ou  des  hymeniums. 

On  remarquera  le  phenomena  d 'induction  par  lequel,  sous  Taction  de 
1‘appm'eil  ascogene,  il  y  a  differentiation  du  ou  des  cones  sous-hymeniaux 
et  li  .  isformation  des  pro-paraphyses  en  paraphyses  vraies. 

In  Slade  VII  :  Vascocarpe  adulte  (pi.  XXXI). 

Apivs  cela,  dans  la  region  hymeniale,  les  paraphyses  se  multiplient, 
s  ail  i  sent,  se  ramifient  par  des  dichotomies,  et  dans  chacune  d’elles 
se  dill'  rencient  une  partie  distale,  hymeniale  (h),  et  une  partie  proximale, 
sous- -hymeniale  (zt  =  sh "). 

La  partie  hymeniale  est  longue  et  mince,  et  cloisonnee  en  cellules  uni- 
nuclm-s.  a  cytoplasme  fortement  siderophile.  Sa  cellule  terminale  se 
transit irme  en  une  cellule  epitheciale,  brune,  legerement  renflee  en  massue. 

Les  parties  sous-hymeniales  sont  obliques,  serrees  et  entremelees.  Sur 
le  coin  sous-hymenial,  elles  foment  une  lame  sous-hymeniale  peu  epaisse 
\:l)  dans  laquelle  s'insinuent  les  terminaisons  des  hyphes  ascogenes. 
Ensuiin,  le  sous-hymenium  se  reduit  a  cette  lame  sous  laquelle  le  cone 
sous-hymenial  (sh1)  se  dedifferencie  et  s’incorpore  a  la medulle.  Toutefois, 
les  by  mis  des  hyphes  ascogenes  y  demeurent  reconnaissables. 

Sin  (a  region  extra-hymeniale,  les  pro-paraphyses  foment  un  revetement 
mid  in  i  d’ hyphes  marginales  (pq)  dressees,  ramifiees  par  des  dichotomies 
et  d  i  i, uit  plus  courtes  qu’elles  sont  plus  eloignees  de  Thymenium.  Elles 
son!  I  m  u  moins  serrees  que  les  paraphyses,  plus  epaisses,  avec  un  cyto¬ 
plasm'  vacuolise,  bien  moins  colorable. 

Smis  ui  revetement  et  Thymenium,  le  cone  sous-hymenial  dedifferencie, 

If  resin  de  la  calotte  sous-hymeniale,  dans  laquelle  les  archicarpes  ont 
dispai  i:.  et  le  sommet  dilate  du  stipe  se  confondent.  pour  former  la  medulle 
|m/|  d,  |a  tete  fertile,  composee  d’un  reseau  d'hyphes  coalescentes,  a 
parois  .  pnisses  et  gelifiees. 

A  mesure  que  la  tete  fertile  grossit,  Yhymenium  s’accroit,  d’abord 
faiblcn.ii  iit,  ensuite  fortement.  11  s'agit  lii  d’une  croissance  intercalaire, 
:iSMiri  par  la  multiplication  des  paraphyses.  En  effet  :  -  1)  la  croissance 
”1'  I  b>  menium  n’est  pas  due  a  la  transformation  des  hyphes  marginales 
rn  imnipliyses  :  sur  ses  bords,  on  ne  trouve  aucun  intermediaire  entre 
cs  .l.  ii v  categories  de  filaments  (pi.  XXXI,  B)  :  les  paraphyses  les  plus 
'■xtcrin  ■  sont  issues  du  sous-hymenium  ou  des  hyphes  medullaires  imme- 
1  'ah'iimnt  voisines,  et  ne  sont  jamais  des  ramifications  des  hyphes  margi- 
H'd'  s ;  2)  cette  croissance  n’est  pas  due  non  plus  a  la  substitution  de 
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nouvelles  paraphyses  aux  hypb.es  marginales  :  sur  les  bords  de  l’hymenium, 
on  n’en  observe  jamais  en  voie  de  developpement  entre  ces  hyphes. 

A  la  limite  de  la  t£te  et  du  stipe,  le  cortex  paraplectenchymateux  de 
celui-ci  (cp),  porte  par  un  prosoplectenchyme  gelatineux  tres  ISche,  est 
bien  distinct  du  revetement  marginal  ( pq )  de  celle-la,  ne  des  bords  du 
resea u  carpocentral.  Toutefois,  cette  limite  n’est  pas  parfaitement  nette 
parce  que  les  hyphes  marginales  empietent.  sur  le  cortex  (pi.  XXXI.  A)! 

Comme  le  montre  bien  la  figure  F,  de  la  meme  planche,  ni  la  formation 
de  rhymenium  (E,  1)  ni  celle  des  asques  et  des  spores  (E,  2)  ne  marque 
la  fin  de  la  croissance  des  apothecies.  Le  stipe  s'allonge  fortement  et 
s’elargit.  En  meme  temps,  la  tele  se  dilTerencie.  On  a  vu  que  des  le  st:uie  II 
elle  etait  distincte,  mais  ensuite,  sans  doute  du  fait  de  1’epaississement 
de  la  medulle  et  de  la  formation  des  paraphyses,  elle  s’est  estompec.  Au 
moment  oil  rhymenium  s’accroit  fortement  et,  par  suite,  repousse  late- 
ralement  les  hyphes  marginales,  un  elargissement  du  sommet  de  l'apo- 
thecie  la  reforme.  On  observe  alors  un  etirement  du  sous-hymcnium, 
montrant  que  la  croissance  de  rhymenium  est  bien  surtout  intercalaire, 
tandis  que  sa  croissance  marginale  est  reduite. 

c)  L'appareil  sporophytique  et  les  asques. 

Au  cours  des  stades  precedents,  nous  avons  vu  se  former  dans  le  i-arpo- 
centre  un  systeme  de  pelotons  ascogoniaux,  puis  ceux-ci  devenir  des 
archicarpes  du  type  Collema,  generateurs  d’tin  appareil  sporophytique, 
forme  d’hyphes  ascogenes. 

Maintenant,  les  archicarpes  ont  totalement  disparu.  Dans  le  sommet 
de  la  medulle,  les  bases  des  hyphes  ascogenes,  etirees  lors  de  la  croissance 
en  diainetre  de  1‘hymenium,  sont  allongees  presque  perpendiculo i rement 
aux  paraphyses,  et  formees  de  grosses  cellules  longues  et  irregulieres 
(pi.  XXXI,  C).  Leurs  ramifications  terminales,  qui  se  melent  aux  bases 
des  paraphyses,  sont  au  contraire  generalement  tres  fines  et  assez  diffi- 
ciles  a  distinguer  des  hyphes  voisines.  Elies  sont  dicaryotiques,  leurs 
cellules  contenant  en  general  deux  noyaux  tres  petits.  A  leurs  extremites, 
elles  engendrent  les  asques. 

Nous  n’avons  pas  pu  reconnaitre  avec  precision  comment  uux-ci 
prennent  naissance.  Chez  V  Irmadophita  ericelorum,  selon  M.  Chai  h.faud 
(I960),  ils  sont  produits  lateralement  par  la  penultieme  cellule  du  filament 
generateur,  laquelle  serait  la  cellule  mediane  d'une  dangeardie  liicellu- 
laire  rectiligne  (non  en  crochet).  Selon  W.  Nienburg  (1908).  il  en  va  dr 
meine  chez  le  B.  rufus,  mais,  chez  I ’ Icmadophila,  la  cellule  ascogcne  serait 
la  derniere  du  filament,  non  l’avant-derniere,  ce  qui  pent  faire  penser 
qu’elle  serait  la  cellule  superieure  d’une  dangeardie  seulement  bicellulaire. 
D’apres  nos  observations,  les  asques  du  B.  rufus  semblent  pouvoir  naftre 
pareillement  sur  la  cellule  terminale  du  filament  qui  les  produil. 

Une  fois  developpes,  les  asques  du  B.  rufus  sont  cylindriques,  avec 
base  amincie  et  sommet  arrondi.  Leur  paroi  est  assez  mince  :  aucune 
de  ses  parties  n’est  amylolde.  L'appareil  apical  se  compose  esseu l icl lenient 
d  un  dome  apical  dont  le  pendentif  (pe)  forme  un  bouchon  apical  non 
amyloide,  assez  epais,  ombilique  au  centre  de  sa  face  inferieure  (fig-  & 
A).  C’est  tout  a  fait  la  structure  observee  par  M.  Chadefaud  ( 1 960) 
chez  1  'Irmadophita  ericelorum .  tandis  que  chez  le  B.  placophi/llns,  le 
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bouchon  est  peu  epais,  et  que  chez  le  B.  roseus,  selon  Mme  Le  Gat. 
(19-lfi),  puis  nous-meme  (inedit),  le  sommet  de  1’exoascus  est  amylolde. 

A  maturite,  comme  chez  divers  autres  Discolichens  (des  g.  Pertusaria, 
(iniphis,  Caloplaca,  etc...)  l'exoascus  s’ouvre  en  deux  valves,  scion  une 
fenir  qui  s’etend,  de  chaque  cote,  presque  jusqu’a  la  base  de  l’asque  (fig.  8. 
B).  I.e  bouchon  apical  rappelle  le  cas  des  Beotia  (voir  M.  Chadefaud, 

1 9(50)  mais  la  dehiscence  bivalve  de  l’exoascus  est  un  caractere  des 
archaeasCfe  les  plus  typiques,  tels  que  les  Pertusaria. 

Dans  chaque  asque  se  foment  huit  ascospores  ovoi'des,  unicellulaires 
et  uninucleees,  biguttulees,  hyalines  et  lisses.  Selon  le  mode  usuel,  leur 
formation  est  precedee  de  trois  mitoses,  dont  la  premiere  (fig.  8,  C)  doit 
el  re  i  c  iluctionnelle. 


I.a  production  des  asques  est  simultanee  dans  tout  l’hymenium  et 
eon  I  i  1 1 1 1 1  ■ .  Mile  est  egalement  active  dans  toute  son  etendue. 

4.  —  ETUDE  DE  QUELQUES  ANOMALIES 
DES  APOTHECIES  DU  B.  RUFUS. 

\  .1  pothiicies  degenerescerttes. 

L.  Kicabbe,  puis  W.  Nienburg  ont  decrit  des  apothecies  sur  lesquelles 
-  H'MHim  degenerait.  Nous  n’avons  pas  retrouve  ce  phenomene,  mais 
nous  ,i  ,„is  observe  plusieurs  fois  une  regression  de  la  calotte  carpocen- 
Irale  n\ant  qu’elle  ait  produit  un  hymenium.  Elle  etait  alors  incorporee 
au  slll sur  lequel  sa  place  etait  entouree  d’un  bourrelet.  Cette  regression 
11  vi"|i,  hait  pas  la  formation  ulterieure  d’un  hymenium  fertile,  plus 
ou  ni"'"  distinctement  stipite.  II  est  alors  assez  probable  que  sur  l’empla- 
ceini'n  1  hl  I'eseau  carpocentral  regresse  s’organise  une  nouvelle  apothecie 
porliv  par  la  premiere,  mais  nos  observations  ne  nous  permettent  pas 
"g  1  aflirmer. 
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B  —  Apothecies  ramifiees. 

Comme  G.  Krabbe  et  W.  Nienburg,  nous  avons  observe  quelqucs 
apothecies  ramifiees,  mais  leur  ramification  n'etait  jamais  le  phenomena 
tardif,  par  fragmentation  de  1’hymenium,  qu’ont  ddcrit  ces  auteurs, 

Dans  tous  les  cas,  il  s’agissait  au  contraire  d’une  ramification  precoce, 
dont  les  causes,  que  le  materiel  etudie  ne  nous  a  malheureusement 
permis  de  demeler  completement,  nous  ont  paru  pouvoir  dtre,  scion  les 
cas : 

1.  la  formation  de  deux  calottes  carpocentrales  sur  le  sommet  du 
stipe ; 

2.  apres  formation  d’une  calotte  unique,  la  degenerescence  d’une 
partie  seulement  de  celle-ci.  La  partie  qui  ne  degen  ere  pas  produit.  un 
petit  hymenium  lateral.  Sur  celle  qui  degenere  se  forme,  comme  il  n  ele 
dit,  une  apothecie  secondaire  hymenifere ; 

3.  egalement  apres  formation  d'une  calotte  unique,  la  disposition 
dans  celle-ci  des  archicarpes  en  deux  groupes,  d’ou  la  formation  de  deux 
cones  sous-hymeniaux  separes,  puis  d’un  hymenium  sur  chacun  d’eux, 
Ne  s’accroissant  presque  pas  par  leurs  marges,  comme  on  l’a  vu,  1<  deux 
hymeniums  ainsi  formes  ne  peuvent  confluer.  Au-dessous,  la  croissance 
inegale  de  la  medulle  acheve  ensuite  de  les  scparer.  Ce  cas  pent  avoir 
ete  celui  de  l’echantillon  figure  en  D  sur  la  planehe  XXXI. 

C  —  Apothecies  mines  et  ste'riles. 

On  a  vu  plus  haut  qu’aux  Trois-Epis,  sauf  dans  une  station,  el  dans 
la  Foret  de  Mayenne,  nous  n’avons  trouve  que  des  apothecies  sieriles. 
Elies  etaient  naines  (stipe  de  1  mm  de  hauteur  seulement) ;  leur  tete 
etait  plate,  sans  paraphyses  ni  asques  (pi.  XXIX,  B).  Au  cours  de  leurs 
developpement : 

1.  les  ebauches  apotheciales,  plus  grosses  en  Mayenne  qu’aux  Trois- 
Epis.  sont.  normalement  constitutes  (avec  stipe,  calotte  et  voile)  mais 
se  differencient  plus  lentement  que  dans  le  cas  normal ; 

2.  l'appareil  ascogonial  n’apparait  dans  ces  ebauches  que  tardivrment 
quand  elles  depassent  deja  de  200  a  300  p  la  surface  du  thalle,  mais  il 
est  normalement  dispose  et  constitue  ; 

3.  au  lieu  d’engendrer  des  hyphes  ascogenes,  les  archicarpes  avortent. 
Les  plus  dges  degenerent,  dans  leur  voisinage  s’en  foment  de  nouveaux 
(|ui  degenerent  &  leur  tour  et  ainsi  de  suite.  Il  semble  qu’au  moins  une 
partie  de  ces  archicarpes  naissent  independamment  les  uns  des  nutres, 
directement  sur  le  reseau  carpocentral,  done  autrement  que  ce  qui  semble 
se  passer  dans  le  cas  normal ; 

4.  en  meme  temps,  la  calotte,  s’accroit,  en  particulier  par  sa  marge 
oti  elle  est  moins  epaisse,  avec  une  texture  plus  serree,  et  oh  se  torment 
activement  des  archicarpes  nouveaux. 

5.  l'elargissement  de  la  calotte  entraine  celui  du  sommet  du  stipe, 
d'ou  la  formation  d’une  tete  au  sommet  de  celui-ci.  Cette  t£te  equivaut 
a  celle  qui  s'ebauehe  sur  les  apothecies  normales  au  stade  II,  mais  ensuite 
elle^  ne  s’estompe  pas,  parce  qu'il  n’y  a  pas  formation  d’un  hymenium. 

En  definitive,  les  apothecies  steriles  different  des  apothecies  normales 
surtout  parce  que  leurs  archicarpes  sont  incapables  d’emettre  des  hyphes 
ascogenes  et  que,  par  suite,  il  ne  se  forme  ni  pro-paraphyses  ni  hvmc- 
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ilium  (1).  II  est  tr6s  remarquable  que  cela  n’entraine  pas  leur  mort,  et 
nYiiqidche  meme  pas  leurs  ebauches  de  sc  developper.  FJIes  peuvent 
mx  k'  et  s'accroitre  pendant  des  mois.  Nous  n’avons  pu  savoir  si,  ensuite 
dies  peuvent  ou  non  devenir  fertiles  et  se  garnir  d’un  hymenium. 

5.  —  REMARQUES  ET  CONCLUSIONS. 

I  l  apres  ce  qui  precede,  on  remarquera  d'abord  que  le  stipe  du  B.  rufus 
npgurlient  cn  propre  a  I'apothecie,  non  ait  thalle.  Ce  n'cst  done  un  portion 
•pie  I' on  n’admet  pas  que,  par  definition,  les  podetions  sont  de  nature 
thalline.  D’autre  part  : 

\  Si  on  la  compare  aux  apothecies  lecanoriennes,  I’apothecie  du 
li.  i  a  fits  presente  les  particularites  suivantes  : 

"I  se  developpe  ft  partir  d'une  ebauche  apotheciale  du  meme  type, 
avec  reseau  carpocentral  inclus  entre  un  plancher  pericentral  (=  le 
podium)  et  un  toit  pericentral  (=  le  velum).  Cela  peut  indiquer  une 
parente  avec  les  Lecanoriens. 

h)  Sur  certains  points,  son  developpement  est  plus  simple  :  le  reseau 
carpocentral  ne  se  subdivise  pas  en  une  partie  paraphysogene  et  une 
pari ie  paraphyso'ide  ;  il  ne  se  forme  ni  manchon  pericentral,  ni  peribase, 
ni  appareil  parathecial.  Cela  peut  signifier  qu’elle  a  evolu<§  a  partir  d’un 
stade  ancestral  plus  archaique  que  celui  qu’ont  atteint  les  Lecanoriens. 

d  Sur  d’autres  points,  ce  developpement  est  au  contraire  plus  complexe  : 
It  plancher  pericentral  devient  un  podium  qui  forme  ensuite  le  stipe  de 
I'api .1  heeie  ;  le  reseau  carpocentral  se  transforme  en  une  calotte  avec 
rcvelement  de  pro-paraphyses,  puis  une  partie  de  cette  calotte  devient 
mi  s'Mis-liymenium  sur  lequel  ce  revetement  se  change  en  un  hymenium 
dun  ile  paraphyses  ;  il  se  forme  ainsi  parfois  deux  sous-hymeniums  et 
bvi'K  uiiims  separes.  Cette  relative  complexite,  diflerente  de  celle  des 
I  i  i  i  riens,  peut  tenir  a  ce  que  le  B.  rufus  a  evolue  autrement  que  ceux- 
ci,  dims  une  autre  direction. 

<h  lt„ ns  le  reseau  carpocentral,  l’ appareil  ascogonial  presente  quclques 
IMilinilurites  d  noter  :  il  se  forme  probablement  sur  un  bouquet  de  ftla- 
nif/i/v  nn  -ascoganiaux ;  il  est  compose  de  plusieurs  archicarpes  (du  type 
tMhma)  entoures  chacun,  mais  transitoirement,  d’un  plexus  peri-as- 
el  dont  beaucoup  (et  meme  tous,  dans  les  apothecies  sLeriles) 
M"d  il.ci-tifs  ;  les  archicarpes  fertiles  sont  finaleinent  loges  dans  le  ou  les 
mis-hymeniums.  D’autre  part,  cel  appareil  el  V appareil  sporophytique 
'I'"  r"  derive,  semblenl  avoir  un  role  indudeur  :  sous  leur  influence  naissent 
i  I11  "  Paraphyses  et  se  differencient  les  plexus  peri-ascogoniaux,  ensuite 
le  ""  1  ,  s  sous-hymeniums  et  le  ou  les  hymeniums. 

')  \msi,  malgre  la  possibilite  d'une  origine  ancestralc  commune  aver 

/'n  "’"riens,  le  B.  rufus  scmble  appartenir  a  un  phylum  different.  Cepen- 
i  "n  notera  que  eertaines  de  ses  particularites  se  retrouvent  chez  des 
Leeaiii nions  typiques,  car  : 

1 '  *a  diilerenciation  d’un  appareil  paraphysogene  et  d’un  appareil 
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paraphysoide  fait  defaut,  ou  est  peu  nette,  chez  le  Lecanora  mbfuscah 
(voir  p.  469) ; 

2.  le  plancher  pericentral  forme  un  podium  chez  le  Lecidea  elaeocbrom 
(voir  p.  455),  et  d’autres  esp£ces  ; 

4.  un  filament  pre-ascogonial,  generateur  des  archicarpes,  a  ete  rleerit 
chez  le  Perlusaria  perlusa  (voir  p.  493) ; 

I.  les  filaments  recouvrants  du  L.  elaeochroma  (voir  p.  451)  son! 
peut-etre  comparables  aux  plexus  peri-ascogoniaux  du  Baeomyce (tes- 
q uels  peuvent  aussi  rappeler  les  ebauches  des  ascothecies,  ou  lagynies 
des  Pyrenomycites  ascohymeniaux)  ; 

5.  la  differentiation  de  carpocentres  secondaires  (donnant  des  apothe- 
cies  secondaires)  dans  le  carpocentre  primaire  du  Perlusaria  pertum 
(voir  p.  495)  est  peut-etre  un  phenomene  du  meme  ordre  que  celle  d'un 
ou  deux  sous-hymeniums  dans  le  reseau  carpocentral  du  Baeomym. 

B  —  Si  Ton  cherche  ensuite  a  classer  l’apothecie  du  B.  rufus  parmi  les 
types  apotheciens  definis  par  M.  Chadefaud  (1965),  on  arrive  aux  resul- 
tats  suivants  : 

a)  Get  auteur  distingue  :  —  1)  des  types  endoslromiens,  qu’il  suppose 
relativement  primitifs,  et  chez  lesquels  le  carpocentre  se  developpe  dans 
un  stroma,  mais  ne  produit  ni  enveloppe  pericentrale,  ni  appareil  para- 
thecial ;  —  2)  des  types  paratheciens  ( =  lecanoriens)  et  discopodiens, 
sans  doute  plus  evolues,  chez  lesquels  le  carpocentre,  forme  ou  non  dans 
ou  sur  un  stroma,  s’entoure  le  plus  souvent  (mais  toutefois  pas  chez  toutes 
les  especes)  d’une  enveloppe  pericentrale,  puis  produit  (directement  ou 
par  l’intermediaire  d’une  peribase)  soit  un  appareil  parathecinl.  avee 
parathecium,  amphithecium  et  paraphyses  paratheciales  (type  parathe- 
cien),  soit  un  appareil  parathecio'ide  qui  se  Lransforme  en  un  diseopode 
garni  d’un  deuterocentre  porteur  de  paraphyses  discopodiales  (type 
discopodien). 

b)  Cela  rappele,  l’apothecie  du  B.  rufus  ne  se  rattache  directement  ni 
aux  types  endostromiens  (elle  a  une  enveloppe  pericentrale  et  elk'  n’cst 
pas  logee  dans  un  stroma),  ni  aux  types  paratheciens  (elle  n’a  ni  parathe- 
cium,  ni  diseopode).  Mais  on  peut  lui  attribuer  une  position  inlermediairc. 
cn  remarquant  que  :  —  1)  elle  est  plus  complexe  que  les  types  endos- 
tromiens  par  la  presence  d’une  enveloppe  pericentrale,  et  parce  que  son 
carpocentre  produit  non  pas  seulement  un  hymenium,  forme  de  para¬ 
physes,  mais,  en  outre,  une  zone  extra-hymeniale  qui,  garnie  seulement 
de  pro-paraphyses,  entoure  1’hymenium  ;  —  2)  elle  est  moins  complexe 
que  les  types  paratheciens  et  discopodiens,  par  l’absence  d’appareil 
parathecial  ou  de  diseopode  ;  —  3)  si  les  pro-paraphyses  de  sa  zone  extra- 
hymeniale  s'allongeaient,  Ieur  ensemble  pourrait  former  quelquc  chose 
d’analogue  a  un  parathecium  ou  a  un  diseopode. 

c)  Finalement,  cela  nous  conduit  k  intercaler  entre  les  types  endo¬ 
slromiens,  d’une  part,  et  les  types  paratheciens  ou  discopodiens,  d’autre 
part,  un  Lype  inlermediairc,  defini  surtout  par  la  transformation  du  carpo¬ 
centre  en  un  receptacle  portant  un  hymenium  a  paraphyses,  et  une  zone 
extra-hymeniale  a  revetement  de  pro-paraphyses. 

Le  Baeomyces  rufus  se  rattache  a  ce  type  intermediate,  avec  comme 
caracteres  particuliers  que  son  carpocentre  forme  la  partie  fertile  d'une 
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tile  globuleuse  sous  laquelle  le  plancher  carpocentral  est  un  podium 
qui  donne  un  stipe. 

Ceci  parait  etre  egalement  Je  cas  du  Baeomijc.es  roseus  Pers  (fig  9 
M  l:>  V"  G-  K»*dbe  (1882)  el  W.  Nienbubg  (1908).  Toutefois! 


'  a  *  :  I''  divelopxjument  <lu  Baeomyces  roseus  Pore,  scion  W.  NiENBl’nci  ; 
'  plexus  primordial ;  B.  I’ebauche  apotheciale  couverlc  an  sommet  de  pro-para- 
,lont  1’enveloppe  pdricentralc  est  rdduite  au  plancher  ( pi  -  podium)  ;  C. 
1  "  pr  ailultc  dont  le  stipe  est  un  podium.  —  I)  et  E  :  le  ddveloppement  de  I'Jcma- 
1 “  "  "'"'-torum  L.  ;  J),  dbauehe  apotheciale  forme, •  d’un  carpocentrc  (<•)  ,-l  d’un 
v'"1,  1  ll;,|lin  (rf)  (scion  W.  Mien-burci) ;  E,  ascocarpe  adultc  avec  couronne  de  pro- 
iwii.piiyscs  oxtra-hymdniales  et  podium  inclus  dans  le  thalle  (scion  O,  Galloe).  — 
'li  le  doveloppement  du  Microglossum  viride  Pers.  scion  E.  J.  H.  Corner;  F, 
"  apotheciale  avec  carpocentrc  (<•)  et  velum  (l  -  toil)  pericentral  ,  G,  elongation 
et  complexe  ascogonial  (a);  H,  jeune  ascocarpe  encore  enclos  sous  le 
'  pourvu  d’un  plancher  mince  (;d),  d’un  stipe  carpocentral  (c)  convert  de  pro- 
l"''1'  h"/)  1,1  d’une  tdte  dgalement  carpocentrale,  allongee  et  couverte  de  para- 

1  (7).  («.  complex,)  ascogonial  ;  c,  carpocentre  ;  pi,  plancher  pericentral  ;  po. 

{J“  """  :  Pro-paraphyses  ;  q.  parapliyses  ;  l,  velum  (  =  toil)  pericentral  ;  vt,  voile 


ten,  rspece  differe  du  Baeomyces  rufus  parce  que  I'ebauche  est  interne 
!  rapidement  couverte  de  pro-paraphyses,  elle  est  depourvue  de 
11  lit'iii  entral.  L  appareil  ascogonial  est  reduit  a  quelques  cellules 
gendrant  les  hyphes  ascogenes.  Les  figures  de  W.  Nienburg  (mais 
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non  leur  commentaire)  montrent  clairement  que  le  stipe  de  i’ascocarpe 
est  un  faux  discopode. 

L’ Icmadophila  erketorum  L.,  (fig.  9,  I)  et  E)  souvent  range  pits  ties 
Baeomyces  et  ctudie  par  W.  Nienburg  (1908)  et  par  0.  Gallop:  (19;j6)', 
semble  se  rattacher  a  ce  mSme  type  intermediaire.  Son  ebauclie  est 
recouverte  d'un  velum  (vt)  pourvu  dc  gonidies.  Nous  ignorons  s'il  derive 
du  thaUe  ou  appartient  a  l’ebauche  :  dans  ce  cas.  ii  aurait  la  valeur  d'un 
toil  pericentral.  Le  velum  recouvre  une  medulle,  sans  doute  carpo- 
centrale,  renfermant  plusieurs  archicarpes  reunis  enLre  eux  et  pourvus 
de  longs  trichogynes.  Par  la  suite  et  selon  les  figures  de  0.  Gallop:,  uii 
faux-discopode  se  developpe  sous  la  medulle.  II  ne  se  forme  pas  d’appareil 
parathecial  et  rhyinenimn  est  entoure  par  un  anneau  de  pro-paraphyses. 

d)  Les  Baeomyces  et  V Icmadophila  ont  ainsi  dcs  apothecies  comparables 
a  celles  de  quelques-uns  au  moins  des  Discomycetes  non  lichenisants. 
Jeotiens,  notamment  le  Microglossum  viride  Pers.  (fig.  9.  F  a  H)  otudid 
par  E.  J.  If.  Corner  (1930).  Chez  ce  Champignon  en  elTet,  l’ehauclie 
apotheciale  est  pourvue  d’un  mince  plancber  pericentral  plan,  et  d’un 
toil  pericentral  ou  velum  en  forme  de  dome,  entre  lesquels  le  carpoeentre 
contient  une  masse  globuleuse  fertile.  Cette  partie  dilTerenciee  pourrait 
avoir  la  valeur  d'un  plexus  peri-ascogonial  globuleux,  commun  a  tous  les 
ascocarpes.  Ce  carpoeentre  s’allonge  verticalement  el  se  transfonne  en 
un  receptacle  capite  et  stipite.  Ce  dernier  simule  un  discopode,  mais  est, 
en  realite,  Ires  different  des  discopodes  vrais  (formes  sur  le  carpoeentre. 
non  par  transformation  de  celui-ci),  avec  un  stipe  d’une  autre  nature 
que  celuides  Baeomyces  (il  est  carpocentral  et  non  d’origiae  pericentrale). 
La  tele  est  fertile  et  recouverte  d’un  hymenium  ;  le  stipe,  sterile,  porte 
un  revetement  de  pro-paraphyses. 

Cela  justifie,  du  moins  en  partie,  le  classement  des  g.  Baeomyces  et 
Icmadophila  pres  des  Lcotiales  (M.  Chadefaud,  19(30).  Toutefois  nous 
ne  pouvons  dire  si  l’apothecie  des  Leolia  se  rattache  elle  aussi  par  son 
ontogenie  (encore  tres  mal  connue)  au  type  intermediaire  ci-dessus  delini. 

e)  Les  astpics  des  Baeomyces  et  Icmadophila  viennent  aussi  a  l'appui 
de  cette  conception  :  comme  ceux  des  Leotia,  ils  ont  un  bouchon  apical 
non  amyloide  :  comme  souvent  chez  les  Leotia,  les  dangeardies  ascogencsnt' 
sunt  pas  en  crochet.  Mais,  d’autre  part,  leur  exoascus  bivalve  les  mltaclii' 
au  type  archaeasee  qui  est  fondamentalement  celui  des  Licanoriens  et 
dont  ils  representent  une  variante  imparfaite. 

Cela  peut  s’expliquer  en  supposant  que  Baeomyces  et  Lecanoriens  ont 
eu  pour  ancetres  communs  des  especes  endostromiennes  (sans  enveloppe 
ni  parathecium)  et  a  asques  du  type  pre-archaeasce  (voir  M.  Cmai'lfauu. 
M.  A.  Letbouit-Galinou  el  M.  C.  Favue,  1963).  A  partir  de  ces  ancetres, 
les  Baeomyces  et  Icmadophila  auraient  evolue  seulernent  vers  un  type 
leotien  :  apothecies  du  type  intermediaire  ;  asques  a  bouchon  apical, 
mais  a  exoascus  bivalve  comme  chez  les  Archaeasces  typiques  (ce  dernier 
caractere  est  encore  partiellement  observable  chez  le  Leolia  tubriea , 
dont  l’exoascus  s’ouvre  par  une  fenle  au  sommet).  L’evolution  des  Lccii- 
noriens  aurait  ete  differente  :  apothecies  plus  evoluees  du  type  parathecien 
(meme  si  l’enveloppe  pericentrale  fait  defaut  comme  chez  le  Lccanora 
subfuscata )  ;  asques  fondamentalement  du  type  archaeasee  (avec  a  la 
fois  un  anneau  apical  et  une  nasse  apicale). 


ontog&nie  et 
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II.  —  LE  CLADONIA  FLOERKEANA  (Ft.)  Somm. 

Nos  recherches  sur  cette  espece  ont  fait  l’objet  d'un  court  article  en 
I!  10 1  In).  Nous  en  donnerons  ici  une  etude  plus  approfondie. 


1.  —  DESCRIPTION  DU  CLADONIA  FLOERKEANA  ■ 

Ill’l  l N ITION  ET  POSITION  SYSTEMATIQUE  DU  GENRE  CLADONIA 
ET  DE  LA  FAMILLE  DES  CLADONIACfiES. 


\  Le  Cladonia  floerkeana  est  un  Lichen  terricole  frequent  surtout 
dans  leS  landes  4  Calluna.  Son  thalle  est  forme  de  petites  ecailles,  de 
I  a  1.0  mm  de  long,  gris-vert  au-dessus,  blancluitres  au-dessous,  crispees 
et  I'-Ih  os  sur  les  bords,  lixees  au  sol  a  une  de  leurs  extremites  par  un  gros 
rliizeide  brunatre.  II  n’y  a  ni  isidies,  ni  soredies. 

Sr  podetions  (pi.  XXXVIII,  A),  dresses,  cylindriques  et  creux,  le 
'invent  subdivises  au  sommet  en  plusieurs  petits  rameaux  egaux, 
nil" ' i :  '  lit  de  1  a  I  cm  de  haut  et  de  1  a  1,5  mm  de  diametre.  11s  sont  pour- 
vn-  d  une  couche  gonidiale,  cortiques  sur  une  partie  de  leur  longueur, 
sun  !,  s  sur  1' autre,  et  souvent  garnis  de  petites  ecailles  au  sommet, 
jiisO  -ous  les  ascocarpes.  Ils  ne  se  transforment  gcneralement  pas  en 
pyxides  (=r  entonnoirs). 

U'  i  pie  sommet  des  podetions  peut  produire  un  ou  plusieurs  ascocarpes, 
T"  '  ’  d  rouge-vif,  fortement  convexes,  et  atteignent  2  mm  de  diametre. 
[.eur-  asques  contiennent  huit  spores  unicellulaires,  ellipsoi'des  et  uni- 

nucleccs. 

jii/cnidcs  naissent  sur  les  ecailles  du  thalle,  mais  elles  sont  genera- 
lem.  ,  i  pourvues  d’un  court  pedicelle,  qui  est  peut-etre  un  podetion 
ludinii  ntaire.  Elies  ont  la  forme  de  petites  outres  brunes,  a  goulot  etroit. 
I-Cllrs  spores  ( = pycno-conidies)  sont  exobasidiees,  bacilliformes,  souvent 
arquees  et  attenuees  aux  extremites. 


1’  Le  genre  Cladonia  groupe  tous  les  Discolichens  4  ascospores 
linin'! I ulaires,  a  thalle  stratifi4,  soit  crustace,  soit  squamuleux-foliace, 
0  a  ascocarpes  engendres  par  des  podetions  dresses,  creux,  a  synietrie 
ax‘:,l'  ’ 1  a  revetement  thalloide.  Ces  podetions  peuvent  se  ramifier,  se 
traiN,. nner  en  entonnoirs  (=  pyxides,  ou  scyphes),  produire  des  pycnides 
«u  il, a  , eurer  tout  4  fait  steriles. 

i  a  .dear  morphologique  des  podetions  des  Cladonia  a  fail  l’objet  de 
deux  theories,  savoir : 


1  "ur  plu part  des  auteurs,  ce  sont  des  formations  thallines,  compa- 
':iMl  i  lhalle  dresse  des  Lichens  fruticuleux,  mais  qui.  au  lieu  de  consti- 
"'  i'  L  lotalite  du  thalle,  n’en  represen tent  que  la  partie  secondaire, 
Mail,  i, ,  tile,  la  partie  primaire,  crustacee  ou  squamuleuse,  etant  prostree. 

1 quelques  autres  Lichenologues,  au  contraire,  ce  sont  les  stipes 
‘  aii"", .ries,  ce  qu’on  designe  habituellement  sous  le  nom  d’ascocarpes 
cUiii!  ,1,  realite  que  des  hymeniums  de  celles-ci. 


llUe  soit  l’hypothese  admise,  on  pense  gcneralement  que  les 
-  sont  tres  proches  des  Lecideacees.  Leurs  ascocarpes  sont  en 
c  1 '  "•‘-’ins  (=  sans  marge  thalline)  et  si  les  podetions  en  sont  les  stipes, 


on  admet  l’existence  d’une  serie  conduisant  des  Lecideacees  sessiles  a 
d’autres  qui  sont  brievement  stipitees,  puis  aux  Baeomyces  qui  le  son] 
plus  longuement,  et  enfin  aux  Cladonia,  chez  lesquels  les  stipes  soni 
devenus  les  podetions  (voir  I.  M.  Lamb,  1954). 

C  —  Dans  la  famille  des  Cladoniacees  sont  reunis  Lous  les  Lichens  uyant. 
comine  les  Cladonia,  un  thalle  prostre  producteur  de  podetions  sur 
lesquels  se  torment  les  ascocarpes. 

Comme  les  Cladonia,  et  pour  les  mernes  raisons,  cette  famille  esl  gene- 
ralement  rapprochee  des  Lecideacees,  et  elle  pose  le  probleme  de  la  nature 
des  podetions. 

Selon  A.  Zahlbruckner  (1907),  elle  comprend  dix  genres,  parmi 
lesquels  sont  particulierement  importants  : 

1 .  le  g.  Cladonia,  decrit  ci-dessus  :  podetions  creux  ;  ascospores  unicel- 
lulaires  ; 

2.  le  g.  Stereocaulon  :  podetions  de  grande  tattle,  rigides,  a  axi  plein. 
garnis  de  phyllocladies  (sortes  de  folioles,  pourvues  de  gonidies)  asco¬ 
spores  septees  ; 

3.  le  g.  Baeomyces  :  podetions  au  contraire  courts  el  constitues  comme 
on  l’a  vu  plus  haul  par  le  podium  des  apolhecies  (lesquelles  sont  des 
«  faux-discopodes  »  dont  le  plancher  pericentral  devient  ce  podium): 
ascospores  unicellulaires  ou  septees. 

Bien  que  ces  genres  aient  ete  deja  rapproches  par  E.  Achakius  (1810), 
l’homogeneite  de  la  famille  des  Cladoniacees  est  actuellement  contests 
par  divers  auteurs,  notamment  V.  Rxsanen  (1943),  P.  Duvr.neaud 
(1944),  I.  M.  Lamb  (1954)  et  M.  Chadefaud  (1960). 

Selon  les  trois  premiers,  les  podetions  ne  sont  pas  de  menu'  nature 
chez  Louies  les  Cladoniacees.  D'apres  V.  Rxsanen,  ils  sont  thallins  chez 
les  Cladonia  et  les  Stereocaulon,  types  des  Cladoniacees  veritables,  inais 
non  chez  les  Baeomyces  et  les  genres  voisins  dont  cet  auteur  fait  lo  famille 
des  Baeomycetacees.  Pour  P.  Duvigneaud  et  I.  M.  Lamb,  au  contraire, 
ce  sont  les  Cladonia  et  les  Baeomyces  qu’il  faut  maintenir  dans  les  Clado¬ 
niacees  veritables,  el  leurs  podetions  sont  les  stipes  de  leurs  apolhecies: 
les  Stereocaulon  doivent  en  etre  exclus.  Pour  P.  Duvigneaco.  leurs 
pretendus  podetions  sont  des  lhalles  fruticuleux,  et  les  granules  formant 
leur  pretendu  thalle  prostre,  les  ebauches  contigues,  mais  distinctes. 
de  tels  thalles. 

M.  Chadefaud  (1960)  s’appuie  sur  des  considerations  tres  dill  rentes, 
se  rapportant  a  la  structure  de  l’apparcil  apical  des  asques.  Comme  on 
I'a  deja  vu,  il  eloigne  les  Baeomyces,  pourvus  d’un  bouchon  apical  non 
amyloide,  des  C.ladoniacees  veritables  ( Cladonia  et  Stereocaulon)  qui  ont 
un  anneau  apical  amyloide. 

Selon  J.  A.  Nannfei.dt  (1932)  et  R.  Santesson  (1950),  les  Clado¬ 
niacees  sont  des  Lecanorales  sensu  Into,  e’est-a-dire  des  Discolichens 
ascohymeniaux.  H.  des  Abba  yes  (1951)  et  F.  Mattigk  (1955)  les  classent 
dans  l’ordre  plus  restreint  des  Lecideales. 

Pour  M.  Chadefaud  (1960),  seuls  les  Cladonia  et  les  Stereocaulon 
sont  des  Discolichens  «  lecanoriens  »  ;  les  Baeomyces  sont  des  Disco- 
lichens  '<  leotiens  »,  a  rapprocher  peut-etre  des  Leotiales  non  lichem- 
santes. 
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LE  THALLE.  EES  PODETIONS  ET  LES  ASCOOARPES  MURS 
DP  CL  ADO  XI A  FLOEItKEAX  A . 

A  -  I.e  /fta/te  pros/re  (pi.  XXXII,  A). 

l.rs  fcailles  qui  le  cnmpnsent  soot  formte  de  trois  conches  qui  soot 
a  |,si  In  He  Is  lace  supeiieure  on  corfec  prosoplectenctiyinaleux.  one  couche 

goiuduile,  a  gomdies  du  g.  Trebouxia,  el  . <- ■  -■-•••*• 

n’y  £ 


H 


s  laehemenl  enlreinelees.  I 
l.rs  podetions  (pi.  XXXII  i 
,  chaqui 


couche  medullaire,  formee 
e  cortex  inferieu 


XXXVIII). 

podetion  sort  de  la  face  superieure  de  l’ecaille 
",  .  x  V  r  |'|  rf  pfmi;e  't.f\base  fst  “touree  d’un  bourrelet  thallin 
|J-  ,  ■|C:-,h  tard:  il  »  accrolt  et  se  place  dans  Ie  proloogement 

. . . I'  *  1  fcaille  q“'  parait  aloes  rejetee  lalcraleme.it  ■  enmemc 

“  ''arair,c'  «“a"d  il  a Lteint' 5  a  7  mm 

. . '  ■  '  '  ' surson  nil  sessommets  apparaissent  les  livme- 

.  **  j™«*  asencarpes.  sous  la  forme  de  Ires  petits  points  rouges 

iln  1  !!SII|la  1  clargissent  et  devienneut  convexes.  Sul-  une  coupe  longitu 

* .  'I'L  XXXIV'  C  «  XXXVIII,  B),  on  pent  observeiTuc 

i'”  occupe  par  une  cavite  podiliale  (up)  cylindrique  qui  se 
1't"  '  daas  ramifications  jusqu  au  sous-Iiymenium  des  asencarpes 
'  C  a  Ie  .as,  se  torn*  pointe,  |  pen  pres  au  niveau  de  la  couche 
medullaire  de  1  ecaille  basale. 

ti  I  cavite  podetiale  esl  entource  par  une  couche  chonimUe  (rh) 

■  came)  prosoplectenchymatcuse,  formee  d'hyphes  allongees  vers 
I  li".  a  cellules  etrmtes  et  Ires  longues  el  a  parols  cellulahj  epaisses 

. mis  la  tie  imirliese  termine  dans  le  sominet  des  ramifications, 

'  11  bo,d  ,*•  asencarpes  sous  lesqueis  rile  „c  se  p, plunge  pas.  Vers 

I  M  contra, re,  el  e  se  referme  autnur  de  l’extnimitc  de  la  caviliS 
po"  11  !"  ■  t!  le  plectenchyme  du  rhizoide  lui  fail  suite. 

J,  !  “roIdf.  (-,st  a  8011  ^ur  entouree  d'-une  enveloppe  that- 

f,  '  '  ll  ?  C°rlK,llee-  ailleurs  grailuleu8«  ™  sorediee.  Comrae 
■  iette  enveloppe  comprend,  a  partir  de  la  surface  externe,  un 
mi  ;  l;;;^"pIcclcnchymatOTx  epais  (qui  manque  sur  les  parlies  sorediees). 

gomduile  (subdivisee  en  soredies  spheriques  sur  ces  memes 
l‘  une  epaisse  couche  medullaire,  prosenehymateusc  et  laclie 

smis  ,  "mctl  cette  e"veloppe,  comine  la  couche  chondrolde,  s’interrompt 
i  dantes  tlu  tlndle  6  baS'  6116  ^  ^  continuit®  avcc  les  couches 


correspu 


C  - 

Sur 
et  la  c 

o)  l 
1.  c 
lilies,  a . 
cpitlieci 


x  ascocarpes  (pi.  XXXVIII,  B  et  C). 

snmmels  des  podetions,  Us  remplaoent  Penveloppe  thallolde 
in  chondroide  de  ceux-ci.  Chacun  d'eux  comprend  : 
bi/menium  ( h )  fortement  eonvexe,  comprenant  : 

I’aruphyses  (?)  pluriseptees,  longues  de  10  a  50  u,  parfois  raini- 
tcllules  terminales  legerenient  renllees  en  massue,  formant  un 
')  ,,  (|ue  des  cnslaux  d'acide  rhodocladonique  colorent  en  rouge  • 
Ira', m  I  "SY/"eS  (as)  claviformes>  de  30  *  t0  -  ti  a  8  p,  a  pied  court  et 
etudie-n  rret  ,est  0CCUpe  par  un  81'05  t>ouchon  amyloide,  dont  nous 
iro||s  Plus  loin  la  structure. 


Source :  MNHN,  Paris 
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b)  Un  sous-humcnium  (s/i),  que  composent : 

1.  une  couche  superieure  dense  (a /),  tres  reguliere  et  d  epaisseur  uni- 
forme  (30  a  10  a),  formee  d’hyphes  minces  qui  sont  les  bases  enche- 
vetrees  et  ramifiees  des  paraphyses  et  entre  lesquelles  sont  logees  les 

h,J2heSuZC°ZZle  inferieure  (sh)  plus  Mche,  pfosoplectenchymateuse. 
formee  d’hyphes  irregulierement  anastomoses,  a  cellules  plus  larges 
,me  cellos  de.  la  couche  superieure.  Inegalcment  epaisse  en  ses  divers 
points,  elle  dot,  au  soramet,  la  cavitd  podetiale ; 

0  Lateralement,  an  paralhedam  (pa)  asset  peu  developpd.  Forme  par 
une  couronne  d'hyphes  allongees  vers  in  haul,  il  mom  le  sons-hymenmni 
et  l'hymeniurn.  De  sa  face  entente  se  detachent  des  hyphes  araphuha 
ciales  (am),  libres  entre  elles  et  non  thalloides. 

3  —  LE  dEVELOPPEMF.NT  DES  PODETIONS 
ET  DES  ASC0C4KPES  DD  KPAVONU  FLOETt.KEANA 

Deid  etudie  par  F.  W.  Wu.luoth  (1829),  le  developpement  des  pode- 
tions  et  des  ascocarpes  des  Clad mia  a  M  mm  4 me  tapon  precised 
complete  par  G.  Khabbe  (1882  et  1891)  chez  une  trentame  d  espens 
am  l„i  ont  permis  d'examlner  tons  les  cas  possibles:  podetions  simples, 
ramifies  ou  en  entonnoir,  podetions  promotes,  podetions  strides  mi 
portents  d’ascocarpes,  on  de  pycnides,  on  4  la  fois  de  ees  dean  sorts 
de  fructifications.  Selon  cet  auteur  : 

A)  Sauf  chez  le  Cladonia  papillaria  Nyl.,  chaque  portion  derive  tin- 
jours  d'un  petit  faisceau  d’hyphes  dressees,  dilTercnciees  dans  la  couche 
gonidiale  de  l’ecaille  generatrice.  Cela  a  ete  confirme  pai  h  f 
Mme  F.  Moueao  (1926  a),  0.  Galloe  (1951),  K.  A.  Andebson 
V.  Ahmadjian  (1962). 

in  Fnsuile  le  podetion  s'allonge,  4  la  [ols  par  croissance  inlercalaira 
et  par  croissance  apicale.  De  celle-d  dependent,  le  cas  eehOant,  sa  rami- 
fication  ou  sa  transformation  en  entonnoir  (pyxide). 

c)  II  n’y  a  pus  tmHarpts.  et  les  lujphes  asmgtnes  sont  simplement 
des  lrvphes  du  podetion  qui  grossissent  el  deviennent  pins  cotediks  P» 
fiode  Chez  certaines  espOees,  ces  hyphes  se  diflerencient  Ires  prec t™  «>; 
et  parfois  meme  dans  le  faisceau  initial  du  podetion  :  chez  d  a  ul  s,  Jg 
differentiation  est  an  contain  jtae  tardive.  Dans  tons  les  cam  an' ft 
distinctes,  elles  s'allongent  par  lenr  sommet  et  se  ramifie.it  .  m' 
temps  que  le  podetion,  Writ,  que,  du  fait  de  la  formation  tale** 
podetiale,  four  partie  basilaire  (-  pacta  ogee)  est  disloquee  et  W 
En  realite,  G.  Khabbe  semble  ici  s  etre  trompe,  car  A.  Bora  (>» 

E.  Baub  (190-1),  G.  Wolff  (1905),  1-.  et  Slme  F.  Mobeal  ;  ■) 
an  cantata  observe  ties  a nhicarpes,  qu  .1  a  pris  poor  des  Itatari** 
genes  Ils  se  torment  dans  les  sommets  des  podetions  on  dans  Ils 

de  leurs  pyxides,  et  ont  de  longs  tricbogynes  saillants. 

d)  A  un  moment  donne.  antour  des  filaments  ascogenes.  les  W 
terminales  dll  poddlion  deviennent  les  paraphyses  d  un  ou  plus 
lujmrniums  dans  lesqnels  sont  fmalemenl  engendres  les  asques 

De  ces  observations,  et  notanunent  de  la  presence  precoce  des  nyp 
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ascogenes,  G.  Krahbe  conclut  que  chaque  podetion  est  la  partie  stipale 
,|  line  apothecie,  dont  les  pretendus  ascocarpes  ne  sont  que  les  liyme- 
iiiuiiis.  (.e  point  de  vue,  toutefois,  n’explique  pas  d’une  fa?on  satisfaisante 
1:1  lir’,scm'L;  cllez  certames  especes,  de  podetions  garnis  a  la  fois  d’hvme- 
niums  et  de  pycmdes. 

I.,s  conclusions  de  G.  Krabue  ont  etc  admises  par  E.  Wainio  (1890) 
o.  (.alloe  (1954),  M.  Choisy  (1929),  P.  Duvigneauu  (1944)  I.  M.  Lamb 
inais  au  contraire  coin  battues  par  K.  Baur  (1901),  G.  Wolff 
il'.io  o.  F.etMmeF  Moreau  (1926)  qui,  apres  A.  Borzi  (1878)'  ont  observe 
il  s  troupes  d  arclucarpes  dans  les  parties  sommitales  des  podetions 
I  mi  i  ces  auteurs,  les  hymeniums  formes  au-dessus  de  ces  groupes  appar- 

. . .  chacun  a  une  apothecie  sessile,  et  le  podetion  n’est  qu’un  porte- 

"n  nrs  dont  la  nature  purement  thalline  explique  qu’il  puisse  aussi 
I’1"  ' '  <lus  Pycnitdes-  *lais  nous  verrons  dans  nos  conclusions  que  d’autres 
conceptions  sont  possibles. 

f J  ( ,lldonia  floerkeana  que  nous  avons  pris  comme  suiet  d’etude,  a 
■ !  Ghmsi  pour  sa  sunplicite  :  podetions  rarement  ramifies,  avec  ascocarpes 
Uimmanx.  Nous  distmguerons  au  cours  de  son  developpement  sept 
■s  1  : |H  llu'lpaux  :  L  ais  pour  le  podetion,  quatre  pour  les  appareils  ascogo- 
mal  et  sporophytique  et  les  ascocarpes. 


Stades  I  a  III  :  Le  developpei 
du  podetion. 


et  la  valeur  morphologique 


11  >  Stade  I :  Vdbauche  podeliale  (pi.  XXXII,  B  a  D). 

fbHUChe  ?  fngmdrfe  par  qudques  hyphes  (pr)  peu  nombreuses 
*.**' I’1",'!'  g0md“lle  de  1  ecMUe generatrice.  Elle  est  formee  d'un  pinceau 
"l!"  I"  ''laments  separts.  dresses  et  divergents.  brans  an  sommet,  qui 
'  '  ramih  cations  des  hyphes  primordiales.  Ce  pinceau  a  la  forme 
,  ““  dtmt  e  so™rt  implante  dans  la  couche  gonidiale  et  dont 
la  base  traverse  le  cortex  sus-jacent. 

I'-nsuite  (C),  les  filaments  de  1’ebauche  s’allongent  et  se  multiplient. 

.  I,,uf  externes  emprisonnent  des  gonidies  qui  entrent  en  division 
sailhllt  (D)^  deS  l0I'S  V1Sible  SUr  k  thalle’  S°US  13  f0rme  d’un  Petit  bouton 

b)  Sla',e  11  :  Elongation  de.  1'ebauche  podeliale  et  la  formation  de  sa 
miclic  gonidiale  (pi.  XXXII,  E). 

Apivs  cefa,  le  jeune  podetion  s’allonge,  devient  cylindrique  et  prend 
"<■  '  an  doigt.  1  our  cela,  ses  hyphes  s’accroissent  vers  le  liaut  et, 
"i  de  ramifications,  leur  nombre  augmente.  En  meme  temps,  ils 
!;  "  •  dCS.  raaiifi cations  laterales  divariquees  (ru),  a  croissance 

"  'l"‘  s  onenlent  obliquement  vers  l’exterieur  et  le  haut. 

Sl,  [ ""gement  est  surtout  apical.  Par  suite,  dans  la  region  sommitale 
"  "•  'il  les  dermeres  formees  de  ces  ramifications,  disposees  en  un 
And  “  ^P}")  dlvergent,  semblable  &  celui  qui  constituait  1'ebauche. 
turd  ,  'US  CS  *!yphes  dress®es  du  Jeune  podetion  forment  un  faisceau 
cent  i",  li'  q.^U1  ,7i  SOn  ave-  Felui-ci  est  encore  plein,  mais  en  sa  partie 
les  t  u  S,  .  ules  grossissent  et  deviennent  moins  colorables.  Autour, 
envek'ppSJJt  I’ax?  ramiIications  latdrales  composent  un  revelement  (ru) 


Source : 
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A  la  base,  ce  revetement  se  transforme  (pi.  XXX 111,  C)  en  un  bourretet 
thallin  ( bon  /■/).  avec  un  cortex  prosoplectencbymateux  et  une  couche 
gonidiale  interne  lacuneuse,  dont  les  gonidies  derivent  de  celles  qu'avait 
emprisonnees  I’ebauche.  Au-dessus.  il  contient  settlement  quelques 
groupes  de  gonidies  en  voie  de  division.  Plus  haut,  il  en  est  depourvu. 

c)  Stade  III  :  la  couche  chondrolde ,  1’enveloppe  thalloidc  et  la  mile 
podeliale  (pi.  XXXI 1 1  et  pi.  XXX IV,  B). 

Continuant  de  croitre,  le  jeune  podetion  atteint  une  hauteur  de  0,5 
k  0,7  mm  de  haut.  Pendant  ce  temps  : 

1.  uu  sommet,  se  poursuit  V  allongement  apical  du  podetion,  et  les  jeunes 
ramifications  laterales  des  hyphes  axiales  continuent  a  former  un  pinceau 
apical  (pin) ; 

2.  plus  bas,  probablement  a  la  fois  par  auxe.sc  ( =  allongement  cel- 
lulaire)  et  merese  (  multiplication  cellulaire),  se  produit  un  alltmp 
mcnt  intercalaire,  qui  a  pour  effet  de  surelever  le.  pinceau  apical  ; 

sous  le  revetement.  les  parties  basilaires  des  filaments  qui  le  composent 
se  redressent  a  la  vcrticale  el  deviennent  paralleles.  Elies  s’unissent  par 
quelques  anastomoses,  epaississent  leur  membrane,  deviennent  coales- 
centes  et  composent  ainsi  un  prosoplectenchyme  de  structure  oblitu 
(K.  Starback,  1895)  qui  forme  la  couche  chondrolde  (ch)  (=  medulle 
chondrolde)  du  podetion  ; 

1.  a  la  periplierie,  le  revetement  lui-meme  devient  1  enveloppe  Ihallout c 
(rt)  du  podetion.  A  la  base,  dans  sa  partie  la  plus  agee,  cette  enveloppe 
est  epaisse  et  bien  differenciee  avec  une  couche  gonidiale,  corliquw 
ou  non,  et  une  couche  medullaire.  Plus  haut,  elle  est  plus  mince  et  la 
couche  medullaire  fait  defaut.  Enlin,  juste  sous  le  pinceau  apical,  elk 
est  peu  developpce  et  ddpoun-ue  de  gonidies  ; 

5.  l’axe  podetial  (fc)  ne  participe  pas  a  l’allongement  intercalaire, 
Par  suite,  il  s’etire  et  se  rompt,  et  il  en  resulte  la  formation  de  la  emit 
podetiale  ( vp )  (pi.  XXXIV,  B). 

d)  Valour  morphologique  du  podetion  ;  sa  nature  probablement  disci- 
podialc. 

D’apres  ce  qui  precede,  ne  sur  quelques  hyphes  de  la  couche  gonidiak 
du  tlialle,  el  sous  la  forme  d’une  ebauche  tres  differenciee,  le  podetion  n'esl 
pas  de  nature  lhallinr.  G.  Kkabue  avait  raison  :  ce  n’est  pas  une  sunpk 
excroissance  du  tlialle,  et  il  doit  etre  de  nature  apothcciale. 

D’autre  part,  il  differe  considerablemenl  dc  celui  des  Baeomyces  q“> 
sc  forme  par  elongation  du  podium  d'un  carpocentre  globulcux.  Un  ‘c 
podium  fait  en  effet  defaut  chez  le  Cladonia. 

Par  contre,  il  semble  pouvoir  ilre  compare  au  discopode  cupule-sup 
qui  cohstitue  Uessentiel  de  I’apothecie  des  Sclerotinia  el  des  especes 
et  cela  d'autant  plus  qu’au  stade  suivanl,  comrae  on  le  verra  plus 
son  sommet  se  transforme  en  un  petit  entonnoir,  c’esl-a-dire  en  u 
petite,  cupule  infundibuliforme,  qui  se  garnit  de  paraphyses. 

Chez  le  Sclerotinia  sclerotiorum  Schr.  (fig.  10,  I)  et  E)  _  eturue  P 
0.  Mattirolo  (1882)  et  interprets  par  M.  ChadEfaud  (196o),  ce  « 
pode  (ds)  se  forme  sur  un  carpocentre  (c)  globulcux,  entoure  d  une  e 
loppe  pericentrale  rudimentaire.  Il  est  d'abord  constituS  par  un  inaIV|1 
parathecioide  ( mpa ),  forme  d'hyphes  dressees.  Ensuite  ce  mane 
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s’allonge,  principalement  par  son  apex,  et  il  forme  le  stipe  du  discopode, 
tandis  que  son  sommet  s’evase  pour  en  produire  la  partie  cupulaire  (ru). 
En  mdme  temps,  ses  tlancs  se  garnissent  d'un  revetement  amphilho- 
ciolde  (am),  forme  de  filaments  divariques,  diriges  obliquement  vers 
l'exterieur  et  le  haut. 

Chez  les  Helotiacees  typiques,  par  exemple  VHelotium  citrinum  (fig.  ] ]i 
F)  Hedwig  ex  Fr.,  selon  A.  Bellemere  (inedit ;  communication  oralei, 
on  retrouve  un  discopode  analogue,  mais  dont  l’axe  est  occupe  par 
le  carpocentre  (c),  allonge  vers  le  haut  et  formant  une  colonne  axiale. 
Son  sommet  est  garni  de  paraphyses  carpocentrales  (=  epicentrales), 
Cette  colonne  contient  l’appareil  ascogonial  ;  elle  ne  participe  pas  k  la 
formation  de  la  cupule  (cu). 

Cela  dit,  revenant  au  podetion  du  Cladonia  (fig.  10,  G  et  H),  on  peut 
penser  que : 

1 .  son  axe  est  un  carpocentre  colamnaire  ( fc ),  allonge  vers  le  haul, 
comme  celui  des  Helotiacees,  et,  en  outre,  plus  ou  moins  rami  lie  a  la 
fac;on  des  apothecies  discopodiennes  et  stipitees-cupulees  de  certains 
Discomycetes  tels  que  le  Wynnea  americana  Thaxter.  Cela  explique  que, 
comme  on  le  verra  plus  loin,  il  contienne  les  appareils  pre-ascogonial 
et  ascogonial,  et  ne  participe  pas  a  la  formation  de  la  cupule  infundi- 
buliforme  ; 

2.  les  ramifications  laterales  des  hyphes  de  cet  axe  torment  un  appardl 
discopodial  cupuli-stipite  (ads)  qui  entoure  la  colonne  carpocentrale 
comme  celui  des  Helotiacees,  et  qui  est  engendre  par  le  carpocentre 
comme  celui  du  Sclerotinia.  C’est  sur  toute  sa  hauteur  qu’au  fur  el  a 
mesure  de  son  elongation  le  carpocentre  lui  donne  naissance,  et  il  parti¬ 
cipe  seul  a  la  formation  de  la  cupule  infundibuliforme  ; 

3 .  dans  cet  appareil,  la  couche  chondroide,  former  de  filaments  redresses 
a  la  verticale,  represente  le  discopode  proprement  dit  tandis  que  l’enve- 
loppe  thalloide  (rt)  oh  les  filaments  sont  divariques,  a  la  valeur  d’un 
revetement  amphithecio'ide. 

Ainsi,  comme  le  voulait  G.  Krabbe,  le  podetion  representeraU  Men  In 
partie  sterile  d'une  apothecie ,  mais,  de  plus,  sa  partie  peripherique  sernil 
un  discopode  cupuli-stipite.  Cela  permettrait  aussi  de  comparer  cette 
partie  4  un  parathecium,  car  les  discopodes  (scnsu  M.  Chadefaud,  19651 
semblent  n’etre  rien  de  plus  que  des  appareils  parathecioides  d'un  type 
evolue  particulier.  Plus  precisement,  son  revetement  amphithecioiiie 
etant  en  partie  thalloide,  on  peut  le  rapprocher  des  paratheciurns  ticte 
norins  et  en  faire  un  discopode  lecanorin. 

On  remarquera  toutefois  qu’une  interpretation  un  peu  difierente  du 
podetion  des  C.ladonia  est  possible.  Elle  consisterait  a  dire  que  son  axf 
est  lui  aussi  discopodial. 

Dans  cette  hypothese,  il  n’y  aurait  pas  de  vrai  carpocentre.  portan' 
un  appareil  discopodial,  mais  seulement  cet  appareil,  constituc  par  dt5 
filaments  ramifies,  a  rameaux  les  uns  dresses,  les  autres  divariques 
Les  rameaux  dresses  formeraient  une  colonne  discopodiale,  comparabf 
a  un  manchon,  mais  pleine,  et  constituant  l’axe  podetial.  Aulour ' « 
cet  axe,  les  parties  chondroide  et  thalloide  du  podetion,  formers  par  l' 
rameaux  divariques  et  leurs  bases,  appartiendraient  l’une  et  1  autre  a 
revetement  amphithecio'ide.  , 

Comme  d’autre  part,  chez  divers  C.ladonia,  l’axe  podetial  contie 
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selon  G.  Krabbe  uii  arbuscule  d’hyphes  ascogenes,  qui  sont  plutot, 
pensons-nous,  des  hyphes  pre-ascogoniales,  on  doit  admettre  que  cet 
axe  jone  le  role  dc  carpocentre,  inais  il  ne  s’agirait.  que  d'un  carpocentre 
en  quelque  sorte  seconduire  d’origine  discopodiale. 

R  Stades  IV  a  VII  :  Los  appareils  ascogonial  el  sporophytique  ; 

le  developpement  des  aseoearpes  el  leur  nature  morpliolo- 
gique. 

hi  Stade  IV  :  Vappareil  ascogonial  (pi.  XXXIV,  A  et  B). 

Nous  n’avons  pas  retrouve  chez  le  Cl.  floerkeana  les  hyphes  qui,  diffe- 
renci.vs  dans  l’axe  ou  meme  l’ebauche  du  jeune  podetion  des  Cladonia, 
puis  k  veloppees  vers  ses  sommets,  constituent,  selon  G.  Krabbe,  l’appa- 
reil  i!  -  ogene  de  ces  Lichens.  II  est  probable,  tant  sont  nettes  certaines 
figinvs  ile  cet  auteur,  que  chez  d’autres  especes,  par  exemple  le  Cl.  alci- 
i win:,  le  Cl.  amaurocraea,  etc...,  ces  hyphes  existent,  mais  nous  pensons 
qu’il  agit  d ’hyphes  pre-ascogoniales,  comparables  4  celles  qu’a  observees 
K.  Bv  i;  (1901)  chez  le  Pertusaria  perlusa,  et  que  leurs  ramifications 
ultimas,  logees  dans  les  sommets  du  podetion,  sont  les  filaments  asco- 
goniaux. 

Ce  Mint  ces  derniers,  seuls  differencies  ou  visibles  chez  les  especes  ou 
dans  I  s  echantillons  etudies,  qu’ont  decrits  A.  Borzi,  E.  Baur,  G.  vVolff 
et  F.  Mme  F.  Moreau.  Chez  le  Cl.  floerkeana,  nous  les  avons  vus  appa- 
raltre  quand  le  podetion  atteint  2  4  5  mm  de  hauteur.  A  ce  moment, 
chacti  i  de  ses  sommets  s’apprete  4  produire  des  paraphyses  et  il  contient 
dans  son  axe,  au-dessus  de  la  cavite  podetiale  et  4  peu  pres  au  point  de 
divi  r  nee  des  filaments  du  pinceau  apical,  d’abord  un  ou  deux  filaments 
iKcoti'Hiiniix,  puis  un  plus  grand  nombre.  Ils  sont  composes  chacun  de 
cinq  i  ii  six  cellules  uninucleees  cylindriques,  presque  isodiametriques, 
ires  nilorables,  deux  ou  trois  fois  plus  grosses  que  celles  des  autres 
hyphes  ipl.  XXXIV,  A  et  pi.  XXXV). 

Chi;:  fespece  voisine,  Cl.  bacillaris  Nyl.  (pi.  XXXIV,  C),  le  complexe 
ascoijuniid  ainsi  forme  est  souvent  tres  visible  parce  que  fascocarpe 
comspnndant  avorte,  qu'alors  il  ne  se  forme  pas  de  paraphyses,  et  que 
les  hyphes  du  pinceau  apical  sont  peu  colorables.  Il  forme  dans  ce  pin- 
ceau  un  dibuscule  comparable  4  celui  que  figure  G.  Krabbe  chez  d’autres 
especes.  Certains  rameaux  de  cet  arbuscule  semblent  steriles.  Les  autres 
sont  lies  filaments  ascogoniaux  ou  archicarpes  (a),  composes  chacun  d'une 
gross.'  rllale  ascogoniale  basilaire  et  d’un  trichoggne  (tr)  cloisonne  transver- 

salement. 

Ghcz  le  CL  floerkeana,  la  disposition  arbusculaire  est  moins  nette. 
ha  base  rle  chaque  filament  ascogonial  ou  archicarpe  est  un  ascogone, 
'""'ii  a  quatre  4  huit  cellules  courtes  et  larges  ;  le  reste  constitue  un 
Irkhnyyite,  4  cellules  au  contraire  longues  et  minces. 

bus  :  scogones  sont  d’abord  peu  nombreux  et  groupes  en  une  masse 
compari. Ensuite,  leur  nombre  s’accroit  et  ils  sont  disperses  entre  les 
,ases  des  paraphyses  (pi.  XXXV,  B  et  C).  Les  trichogynes  deviennent 
'url.iii!  \  isibles  quand  celles-ci  sont  ddja  nombreuses  et  assez  peu  eosino- 
I'liilis  D).  ceia  peut  tenir  4  ce  que  leur  developpement  est  tardif 
romirn  chez  le  Pertusaria  perlusa,  ou  4  ce  qu’4  1’etat  jeune,  ils  se  confon- 
cnl  av.'c  les  jeunes  paraphyses  pareillement  colorables. 
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b)  Stade  V  :  la  formation  de  I'entonnoir  apical  et  le  developpemenl  des 
paraphyses  (pi.  XXXV). 

Quand  apparaissent  Ies  premiers  filaments  ascogoniaux,  les  hyp  lies  du 
pinceau  apical  s’ecarlent  et  divergent  de  fagon  a  former  un  enlunnob 
apical  ( et ),  sorte  de  cupule  infundibttliforme  rudimenlaire  centre  laquelle 
se  termine  la  couche  chondroide  et  dont  le  complexe  ascogonial  nccupe 
le  fond.  Ensuite,  cet  entonnoir,  se  comportant  commela  partie  cupulaire 
d'un  discopode,  se  garni t  de  paraphyses  (</).  Les  premieres  naissent  en 
son  centre;  sa  face  interne  engendre  les  suivarttes,  en  ordre  cent rifuge. 
Ce  sont  la  les  paraphyses  fondamentales  de  l’hymdnium,  et  il  s’aqit  de 
paraphyses  vraies,  libres  au  sommet  et  poussant  de  bas  en  haut.  Vei  l  Scales 
et  paralleled  entre  elles,  leur  taille  decroil  progressivement  du  .  entre 
vers  la  peripheric,  de  sorte  que  le  disque  liymenial  est  plan  ou  legcn  rrient 
convexe.  Leurs  bases  se  melent  au  complexe  ascogonial  en  voie  de  deve- 
loppement  avec  lequel  elles  constituent  la  partie  centro-basale  de  ce 
que  M.  Chadefaud  (1965)  nomine,  dans  la  cupule  des  discopodes,  le 
deulerocenlre  ( dc' ). 

A  ce  moment,  la  croissance  apicale  du  podetion  cesse,  mais  sa  crnis- 
sance  intercalate  se  poursuit  ainsi  que  celle  des  llancs  de  l'enbmnoir. 
Sur  leur  face  interne,  ceux-ci  continuent  de  produire  de  nouvelles  pm- 
physes  dont  les  bases,  s’allongeanl  et  se  couchanl  sur  le  complexe  asco¬ 
gonial,  forment  la  partie  superieure  du  deulerocenlre  (dc")  (pi.  XXXVI). 
Celle-ci  se  presente  sous  la  forme  d'un  plexus  d'hyphes,  depourvu  d’clc- 
ments  ascogoniaux  autres  que  les  trichogynes.  Elle  est  paraphysoijene. 
car  il  en  nait  des  faisceaux  de  paraphyses  inlercalaires  qui,  se  logeant 
entre  les  paraphyses  fondamentales,  participent  a  la  croissance  inter¬ 
calate  de  1’hymenium. 

Le  deuterocentre  etant  forme  par  les  parties  basilaires  des  paraphyses, 
il  est  comparable  a  ce  que  nous  avons  appele  la  partie  secondnire  du 
sous-hymenium  chez  les  especes  paratheciennes. 

A  ce  stade,  le  podetion  atteint  5  a  7  mm  de  hauteur.  L’hyuienium 
constitue,  sur  son  sommet,  la  partie  essentielle  d'un  jeune  ascnearpr 
qui,  large  d’environ  150  p,  devient  visible  a  fa  il  nu  sous  la  fonne  d'un 
Ires  petit  point  rouge.  Dans  cet  ascocarpe  (pi.  XXXVI,  B)  : 

1 .  I'entonnoir  (el)  est  plus  largement  ouvert  et  ses  llancs  se  sont 
allonges  ; 

2.  formes  par  les  dernieres  ramifications  laterales  de  l’axe  du  pode¬ 
tion,  ceux-ci  prolongent  le  revetement  de  cet  axe.  Us  se  compose  ul.  d  une 
couche  interne  et  d'une  couche  exlerne,  correspondant  respeetberaent 
a  la  couche  chondroide  ou  entonnoir  striclo  sensu  et  a  l’enveloppe  thal- 
loide  du  podetion,  mais  avec  des  structures  anatomiques  di (Terentes. 
En  particular,  sa  couche  externe  n’est  pas  encore  thalloide  et  les  extre- 
mites  de  ses  filaments  constituent  une  marge  brune  autour  de  I'hyine- 
nium  ; 

3.  la  pointe  de  I’entonnoir  est  occupee  par  le  sommet  de  l'axe  du 
podetion  (fc),  encore  inlacL  au-dessus  de  la  cavite  podetiale  (cp)  ■ 

i .  dans  le  deuterocentre,  les  trichogynes  d'abord  bien  visibles,  dispa- 
raissent  peu  a  peu. 
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'■)  StadeVI:  I’appareil  sporophytique  (pi.  XXXVI  et  pi.  XXXVII). 
\  pen  pres  a  ce  moment  apparait  l’appareil  sporophytique  et  dehute 
le  slade  VI  du  developpement. 

1  rout  d'abord  (pi.  XXXVII,  A),  une  hyphe  horizontale (psp),  formee 
de  cellules  uninueleees,  vacuolisees,  tr6s  larges  et  surtout  ires  longues 
( |  ;i  j  -0  a  25  | x)  se  developpe  entre  le  complexe  ascogonial  et  le  jeune 
hyuieuium.  Cette  hyphe,  qui  nous  a  toujours  paru  unique,  est  bien  difTe- 
n'ule  ties  I i laments  ascogoniaux  qu'elle  surmonte  et  qui,  plus  ou  moins 
ilresses,  on l  des  cellules  isodiametriques.  Elle  est  d’ailleurs  exterieure 
mi  complexe  ascogonial.  Bien  que  ses  cellules  soient  uninueleees,  nous 
luiis.ms  qu’elle  peuL  etre  pro-sporophytique  et  cela  en  raison  :  —  a)  de 
c  l;lllle  fle  ses  cellules  ;  —  j3)  de  ce  que,  dans  un  cas,  il  nous  a  semble 
I;,  voir  prendre  naissance  a  partir  d’une  cellule,  ascogoniale,  a  la  base 
<l'lin  trichogyne  (pi.  XXXV,  D),  ce  qui  pourtant  meriterait  confirma- 
limi  v)  de  sa  situation  entre  le  complexe  ascogonial  et  la  region 
nil  SC  developperont  ensuite  les  hyphes  ascogenes  (pi.  XXXVI,  A)  • 
X  enfin,  de  ce  qu’elle  se  developpe  avant  celles-ci. 
si  -  s  cellules  sont  uninueleees,  cela  peut  tenir  a  ce  qu’il  y  a  apogamic, 
"Itcri: urement  compensee  par  une  duplication  nucleaire  dans  ses  cel¬ 
lules  (1). 

-•  1  ''suite  apparaissent  les  hyphes  asco-sporophytiques,  ou  hyphes 
naissent  juste  au-dessous  du  futur  hymenium  et  au-dessus 
lie  I  t' pile  II  pro-sporophytique  »  (pi.  XXXVI,  A).  Formees  de  cellules 
long"'  s  mais  etroites  (10  a  15  X  2  a  3  g),  binucleees  et  pourvues  d’anses 
la  I  era  1 1 ’S,  elles  sont  t.ypiquement  dicaryotiques  et  dangeardiennes 
I  pi.  XXXVIII,  D). 

I.''  premieres  se  torment  alors  que  le  complexe  ascogonial  n’a  pas 
''nn,n  "lalcment  disparu.  A  ce  moment  (pi.  XXXVI,  C)  se  trouvent 
re,lnis  lans  lc  Jeune  ascocarpe  les  trois  types  d ’elements  qui,  selon  nous,  sc 
Mim  .n  III  pour  former  Vappareil  sporophytique,  c’est-a-dire,  de  bas  en 
liaul  :  ‘  a)  le  comjilexe  ascogonial,  dont  les  cellules,  vacuolisees  et  hyper- 
trMIjh'' ' s  commencent  k  degenerer  ;  —  p)  l’hyphe  «  pro-sporophytique  » ; 

-  )  les  premieres  hyphes  asco-sporophytiques. 

I ’mi  la  suite,  les  hyphes  asco-sporophytiques  se  ramifient  et  s'allongent 
dans  t,  partie  superieure  du  deuterocentre,  exactement  au  niveau  de 
ramihi  Pmn  des  paraphyses.  Finalement,  entre  celles-ci,  elles  engendrent 
«  uvi(i  ■  s.  I3d  ia  sorte,  cette  couche  est  a  la  fois  paraphysogene  (par  elle- 
nK'mci  et  Ihecogene  (grace  aux  hyphes  ascogenes). 

<l)  S Mile  VII  :  V ascocarpe  mur,  son  paralhecium  et  les  asques. 

I  ■’lllle  (P1-  XXXVI II),  l'hymenium  est  le  siege  d  une  croissance 
"  sultant  de  Pactivite  de  la  partie  superieure  du  deuterocentre, 
produ, 1  ni-e  de  paraphyses  intercalates  et  d'asques.  II  devient  ainsi  Ires 
uim  xi  ic  qui  a  pour  clTet  de  rejeter  en  dessous  sa  marge  brune  qui 
wr  il  ire  visible.  En  outre,  comme  celle-ci  ne  s’allonge  pratiquement 
I  Cl, lonnoir  qu’elle  formait  s’ouvre  de  plus  en  plus  vers  le  bas. 

■'auhe  part: 

1  lc  sommet  de  l’axe  podetial,  la  partie  centro-basale  du  deutero- 
1  qv<>’  soIon  y-  Ahhadjian  O064  et  1966),  il  y  aurait  chez  le 
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centre  et  la  moitie  inferieure  de  sa  partie  sup^rieure  se  disloquent;  a 
leur  place  s’accroit  la  cavite  podetialc  ( vp ) ; 

2 .  ce  qui  reste  du  deuterocentre  devient  un  sous-hymenium  (sh)  d’epais- 
seur  irreguliere,  qu’atteint  cette  cavity,  et  qni  se  compose  d’une  couche 
inferieure  l&che,  depourvue  d ’elements  asco-sporophytiques,  et  d’une 
couche  superieure  (d)  plus  dense,  paraphysogene  et  thecogene,  conte- 
nant  les  filaments  ascogenes  ; 

3.  peu  a  peu,  la  couche  externe  de  l’entonnoir  (el)  devient  thallolde 
comme  son  homologue  sur  le  podetion. 

Ensuite,  I’hymenium  et  le  sous-hymenium  thecogene  s’entourent 
d'une  marge  secondaire,  qui  prolonge  la  marge  primaire  formee  par  le 
bord  de  l'entonnoir,  et  qui  a  les  caracteres  d’un  parathecium  (pa).  Elle 
est  formee,  comme  un  parathecium  typique,  par  une  couronne  d’hyphes 
dressees  qui  engendrent,  vers  l’interieur,  quelques  paraphyses  (  =  para- 
physes  paratheciales)  et,  vers  1’exterieur,  quelques  hyphes  amphitheciales 
(am)  formant  un  amphithecium  lecidein  tr6s  reduit.  Les  paraphyses 
et  les  hyphes  amphitheciales  inserees  le  plus  bas  sont  les  plus  Fugues 
et  done  sans  doute  les  premieres  formees.  Malheureusement  nous  n’avons 
pu  voir  exactement  si  ce  parathecium  nait  du  bord  superieur  de  l'enton- 
noir,  ce  qui  nous  parait  probable,  ou  du  bord  du  sous-hymenium. 

Puis  les  asques  (pi.  XXXVII,  B)  naissent  au  sommet  des  hyphes 
ascogenes.  Ils  mesure'nt  30-35  X  7-8  p.  et  contiennent  habituelkment 
8  spores  ellipsoi’dales,  unicellulaires  et  uninucleees  et  mesuranl  8-14 
X  2,5-3  p. 

La  paroi  des  asques  est  formee  d’un  exoascus  (ex)  recouvert  d’un  gelin 
a  la  fois  amylo'fde  et  chitinoide  (pi.  XXXVII,  E)  et  d’un  endoascus  (en) 
non  chitinoide  et  non,  ou  seulement  faiblement,  amyloide. 

Au  stadc  jeune  (ib.,  C),  l’appareil  apical  est  forme  par  un  dome  apical (d) 
amyloide  et  epais  qui  contient  des  lames  superposees  fortement  amy- 
loi'des  :  cette  structure  rappelle  celle  de  1’appareil  apical  des  asques  murs 
des  Perlusaria  et  des  Lecanora. 

Au  stade  adulte  (ib.,  F),  un  bourrelet  de  l’endoascus  (=  bourrelet 
sous-apical  =  bsa )  delimite  la  chambre  sous-apicale  qui  est  comple lenient 
remplie  par  le  dome  transform^  en  un  volumineux  bouchon  apical.  11 
est  traverse  par  une  ponctuation  apicale  (o),  et  constitue  par  un  menisque 
(me)  tres  fortement  amyloide  surmontant  un  pendentif  (pe)  plus  laible- 
ment  amyloide.  Celui-ci  contient  un  anneau  (ape)  tubulaire,  tres  forte 
ment  amyloide  et  entourant  la  ponctuation  apicale.  Le  menisque  pent 
etre  surmonte  par  une  lame  refringente  (M.  Chadefaud,  M.  A.  Lin  noun - 
Gaeinou  et  M.  C.  Favre,  1963)  mais  celle-ci  n’est  pas  toujours  tres 
visible. 

La  dehiscence  est  du  type  Cetraria  (H.  Ziegenspeck,  1926).  I.asquc 
s’ouvre  au  sommet.  Le  pendentif  se  gonfle  et  fait  saillie  hors  de  l’exoascus 
et  de  l’endoascus. 

e)  Valeur  morphologique  des  ascocarpes. 

1.  Si  Ton  admet  (voir  p.  528)  que  le  podetion  des  Cladonia  est  en 
realite  un  discopode  a  axe  carpocentral,  leur  ■■  ascocarpe  »  est  la  M 
terminate  fertile  de  ce  discopode,  ou  d’un  de  ses  rameaux.  En  d 1 

fig.  11,  D): 


Source :  MNHN,  Paris 
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t  -  Yentonnoir,  ou  cupule  infundibuliforme,  qui  le  conticnt  a  les  monies 
rapports  avec  les  parties  periphcriques  du  podetion,  seules  discopodiennes, 
que  la  partie  cupulaire  d’un  discopode  d'Helotiacee  avec  la  partie  peri- 
pherique,  elle  aussi  seule  discopodienne,  de  son  stipe  ; 

le  conlenu  de  cet  enlonnoir  est  constitue,  comme  celui  de  la  cupule 
■les  I  Iclotiacees,  par  un  deuterorentre  ( dc )  qui,  garni  de  paraphyses  deutero- 
"/i lades,  entoure  le  sommet  (rudimentaire  et  negligeable)  de  Yaxe  carpo- 
n  iilral,  porteur  de  paraphyses  carpocenlrales  (=  paraphyses  epicentrales ; 
ce  sent  les  premieres  formees,  dans  le  fond  de  l’entonnoir). 

-■  I’ette  interpretation  s’accorde  avec  celle  de  G.  Krabbe,  mais 
ell'1  se  heurte  a  deux  difficulty  tenant  l’une  4  l’existence  d’une  forma- 
linn  paralheciale  autour  de  l’hymenium,  1’autre  4  ce  que  les  podetions 
de  certains  C.ladonia  portent  des  pycnides. 

y.  -  La  formation  parathecio'ide  est  formee  de  filaments  dresses  qui 
nnissent.  peut-Stre  sur  l’entonnoir  (tout  pres  de  sa  marge)  a  la  fa?on 
des  paraphyses  fondamentales,  peut-etre  sur  la  couche  paraphysogene 
tin  deuterocentre  (sur  ses  bords)  a  la  fa?on  des  paraphyses  intercalaires. 
Dans  I'un  ou  1’autre  cas,  on  peut  penser  qu’il  s’agit  d’une  formation 
m!/./  hmcntaire,  sorte  de  manchon  pdri-hymenial  constituant,  autour  dc 
ehaipie  hymdnium,  line  apothdcie  secondaire,  sessile  et  lecideine. 

S  il  en  est  ainsi,  une  comparaison  est  possible,  dans  une  certaine  mesure, 
a  ee  le  Pertusaria  pertusa :  en  efTet.  chez  celui-ci  (voir  p.  495)  nous  avons 
mi  se  iormerdans  l’ebauche  apotheciale  primaire,  qui  avorte,  des  ebauches 
strmdaires  qui  s’entourent  chacune  d’un  manchon  peri-hymenial  et 
snnl  :|scogi>nes.  Chez  les  C.ladonia ,  1’cbauche  primaire.  an  lieu  d’avorter, 
Se  ileveloppe  en  un  podetion  cylindrique  ou  infundibuliforme,  souvent 
rami  lie.  sur  lequel  aux  ebauches  secondaires  fertiles  correspondent  les 
hjimrninms  des  ascocarpes,  avec  leur  manchon  peri-hymenial  a  allure 
de  parathdeium. 

I'otiLefois,  la  comparaison  ne  saurait  6tre  poussee  trop  loin,  non  seule- 
menl  I’arce  que  l’ebauche  primaire  devient  un  podetion,  mais  aussi  et 
sin l mi!  parce  que  les  hymeniums  ne  precedent  pas  d’ebauches  secondaires 
dilleiviiciees,  et  que  ce  n’est  que  secondairement  qu’ils  s’entourent  d’une 
formation  parathecioi’de. 

B  l.e  probleme  des  pycnides  a  ete  deja  mentionne  (voir  p.  526).  On 
|)omniii  peut-etre  le  resoudre  en  remarquant  que  dans  1’apothecie  de 
'Vl1:i,|h  1  dscomycetes,  par  exemplc  le  Mollisia  benesuada  (Tul.)  Phill. 
uu  k'  bhelotrema  interpositum  (Nyl.)  Midi.  Arg.,  les  paraphyses  produisent 
1  '  s  ronidiospores.  Des  lors  parait  possible  l’existence  de  podetions  donl 
"■rtinns  iameaux,  ou  tous,  porteraient  un  hymenium  pureraent  coni- 
1  'oyviie.  sans  asques.  11  suffirait  ensuite  que  de  tels  rameaux  demeurent 
'l"ni,""'s  ,  l  sc  simplifient  pour  qu’ils  se  reduisent  a  des  pvcnidcs.  portees 
l,i,r  les  podetions. 

,  J^ypo these  s’accorde  avec  I’idee  emise  par  G.  Krabbe  selon 

iinH  .  '  '  pc'fiicelle  des  pycnides  equivaudrait  soil  a  un  rameau  d’un 
•'  L‘  NOit  (,lans  le  cas  des  pycnides  portees  par  le  thalle)  a  uu  pode- 
"-u.nHMilaire  tout  entier.  Cependant,  elle  nccessiterait  de  nouvelles 

■erclus  (|ue  nous  n’avons  pu  entreprendre  jusqu’a  present. 


Source : 
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IV.  —  COMPARAISONS  ET  REMARQUES. 

Ainsi  le  podetion  des  Cladonia  equivaudrait  au  stipe  d’un  discopode, 
engainant  un  axe  carpocentral  d’abord  plein,  ensuite  creux.  L'entounoir 
contenant  chaque  ascocarpe  serait  homologue  a  la  cupule  des  discopodes, 
el  il  s’y  formerait  pareillement  un  deulerocenlre.  La  ramification  des  pode- 
lions  serait  comparable  a  cede  des  apothecies  discopodiennes,  cupulees 
et  stipitees  de  certains  Discomycetes  non  lichenisants  (Wynnea).  Le 
developpement  d’un  parathecium  autour  de  l’hymenium,  dans  chaque 
ascocarpe,  traduirait  une  tendance  a  la  formation  d'apothecies  secondaircs, 
rappelant  plus  ou  moins  cedes  du  Perlusaria  pertusa.  Les  pycnides  pour- 
raient  etre  homologues  a  des  ascocarpes,  mais  purement  conidiogenes 
et  minimises.  Cela  resmne,  on  remarquera  que  ces  conclusions  appellent 
des  comparaisons  avec  d’autres  Ascomycetes,  savoir  : 

A  —  COMPARAISON  AVEC  LES  AUTRES  CLADONIACEES. 

a)  Les  Cladonia  a  pyxides  (=  scyphes)  ont  ete  etudies  par  G.  Krabbe, 
mais  nous  n’avons  pas  rcpris  son  travail.  Chaque  rameau  de  leur  podetion 
se  termine  par  un  entonnoir  sterile  dont  on  doit  se  demander  s’il  est  I’ho- 
mologue  des  entonnoirs  fertiles  qui,  beaucoup  plus  petits,  contienneot 
les  ascocarpes.  Leur  bord  en  effet  porte,  ou  pent  porter,  a  la  fois  des  enton¬ 
noirs  fertiles  et  des  rameaux-fils  termines  chacun  par  un  nouvel  entonnoir 
sterile,  et  il  se  peut  qu’il  y  ait  homologie  entre  ces  deux  sortes  de  forma¬ 
tions. 

b)  Les  Stereocaulon  sont  encore  insuffisamment  connus.  On  a  vu  plus 
haut  que,  selon  R.  Duvjgneaud  (1944),  leurs  pretendus  podetions  seraienl 
en  realite  des  thalles  fruticuleux.  D’autre  part,  selon  G.  Wolff  (1905) 
leurs  ascocarpes  se  developpent  a  partir  d’ebauches  du  meme  type  que 
cedes  des  apothecies  des  Lecanorales,  done  tout  autrement  que  ceux  des 
Cladonia.  Elies  derivent  d’un  primordium,  qui  se  transforme  en  un  carpo- 
centre  entoure  d’une  enveloppe  pericentiale  ;  le  carpocentre  est  subdivise 
en  une  partie  inferieure  fertile  et  une  partie  superieure  formee  de  para- 
physes,  ou  plus  probablement  de  paraphysoi'des ;  la  partie  tectale  de 
l'enveloppe  s’epaissit,  et  elle  est  encore  intacte  quancl  apparaissent  les 
asques. 

Si  les  conclusions  de  ces  deux  auteurs  sont  correctes,  la  ressemblance 
des  Stereocaulon  avec  les  Cladonia  est  seulement  le  resultat  d’une  conver¬ 
gence,  et  on  doit  les  ranger,  comme  le  pensent  R.  Duvigneaud,  cl 
I.  M.  Lamb,  dans  une  famide  des  Stercocaulacees  qui,  bien  distinctes  des 
Cladoniacdes,  sont  peut-etre  des  Lecanorales. 

c)  Les  Baeomyces,  bien  mieux  connus  (voir  p.  508),  sont,  eux  aussi.  bien 
differents  des  Cladonia,  et  on  doit  les  separer  des  Cladoniacees  vraics 
pour  en  faire  le  type  d'une  famide  bien  distincte,  cede  des  Baeomycelacees, 
creee  par  V.  Rasanen  (1943).  D’autre  part,  leur  comparaison  avec  les 
Cladonia  va  nous  conduire  a  dcs^considerations  importantes^flig- 

A  a  H). 

Comme  on  l’a  vu,  leur  apothecie  se  compose,  abstraction  faite  du  velum, 
d’un  carpocentre  (c)  qui,  porte  par  un  podium  (po)  capite-stipite,  formant 
le  podetion,  se  rouvre  de  pro-paiaphyses  (pq)  (A).  Puis,  une  partie  de 


Source :  MNHN,  Paris 
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celles-ci  deviennent  les  paraphyses  de  Vhymcnium  (h),  autour  ducruel 
lcs  a utres  ne  sont  que  des  filaments  ple.uraux  (pq)  (B). 

Si  ces  lilaments  prenaient  un  grand  developpement,  ils  pourraient 
farmer  autour  do  1  hymenium  un  manchon  parathecioide  (mpa)  garni 
rxlmcurement  d  un  levetement  amphitheciolde  (C).  Ce  manchon  serai L 

. . parable  a  celui  de  1’ebauche  apotheciale  du  Sclerotinia  sclerotiorum 

,|.K  equel  se  transforme ensuite.  on  la  vu,  en  un  appareil  discopodien 
rupiilo-slipite,  compose  d  un  discopode  (ds)  et  de  son  revetement  amphi- 
11,1 ' ;',vec’  ‘lans  sa  cupule,  un  deuterocentre  et  un  hymenium  deute- 
roceiltral  (E  et  F). 

Theoriquement,  le  podetion  des  Cladonia  (II)  pourrait  deriver  d'une 
;i|inlh,nr  semblable  a  celle  (A)  des  Uaeumyc.es,  mais  depourvue  de  podium 
rl  |V,ll"“'  •'  1111  carpocentre  en  forme  de  colonne,  constituant  un  axe 
« in  pi n-entral  entierement  garni  de  pro-paraphyses  ((i).  II  sufTirait  que 
n  il,  vci.  sc  developpant,  sc  transforment  en  un  appareil  discopodial 
en [ >i 1 1 i--s t ipite,  enveloppant  l’axe  carpocentral,  pour  que  cette  apothecie 
<K>v|vm"‘  un  podetion,  Lermine  par  l’entonnoir  (  =  cupule)  dun  ascocarpe 
(||K-  '!•  ;l  comparer  a  F).  II  serait  toutefois  necessaire  qu’en  outre  dans 
!  ''I1!1'" '''I  discopodial,  le  discopode  soit  chondrolde  (ch),  et  que  son  reve- 
toin.-iil  devienne  en  partie  thalloi'de  (r/j. 

I  >  opres  ccla,  les  Baeomyces  seraient  demeures  a  un  stade  pre-paralhecien 
,l,‘  1  ■  voiutmn  (pas  encore  de  manchon  parathecial  ou  parathecioide- 
scut-ni'-nl  des  pro-paraphyses  autour  de  I’hymeniutn),  qui  est  aussi 
“!'  pre-discopodien,  tandis  que  les  Cladonia  ont  atteint  un  stade 
I  ismpadien.  ou  plutdt  semi-discopodien  (manchon  parathecioide  engainant 
1 J"*/cutraI  et  transforme  en  un  appareil  discopodien  atypique). 

•'V  '  :«UI  c°ocerne  1  'appareil  apical  des  asques  (voir  p.  516),  les  Baeomyces 
M  " 1  ’ Ml  ] iarci llement  demeures  a  un  stade  plus  primitif  de  revolution 
'I11'  |  '  (-ladonia:  ils  ont  seulement  un  bouchon  apical  (non  amyloide), 
',ue’  chez  lc  U-  flwkcana,  ce  bouchon  (legerement  amyloide) 

11 '!'  un  anneau  apical  amyloide,  bien  difference  et  complexe. 

A' "si.  les  asques  aussi  bien  que  1’appareil  reproducteur  semblent  bien 

lirr‘  1,11011  dolve  distinguer  les  Bacomyce.tac.ees,  relativement  pen 
e\ oliiers  ayant  pour  podetion  le  podium  du  carpocentre,  des  Cladoniacees 
wo  -,  plus  evoluees,  chez  lesquelles  le  podetion  est  un  appareil  disco- 
I K  J,1'1  '  iipule-stipite,  entourant  un  axe  carpocentral. 

...  definitive,  le  dernembrement  de  la  famille  des  Cladoniacees  en 
•  Hiioinacees  slrieh  sensn,  Baeomycetacees  et  Stercocaulacces  parait 
J  s  iiu.  bien  que  le  cas  de  ces  dernieres  appelle  de  nouvelles  rccherches. 


B  - 


COMPA RAISON  AYEC  DES  ASCOMYCE' 
NON  LICHENISANTS. 


,’ES 


Ik,..,™,  comme  point  tie  depart  les  Baeomgm  (%  11,  A)  nous  pou- 
-  Mire  les  remarques  suivantes  : 

l^..I>isconW^  inopercules  du  type  clauule.  pourvus  d’un 
ni|.i , dcja  vu  (voir  p.  522)  que  le  Microylossum  uiride  est  compa- 
fori|  '  lx  Bae°mjee.s,  sauf  que  son  podium  demeure  rudimentaire  et  ne 
puis  s,1!  '"  1111  podetion,  et  que  son  carpocentre  s’allonge  verticalement, 
un  l  ;;ilsfonne  en  une  tele  allongee  (garnie  de  paraphyses)  portee  par 
P  iiucelle  plus  grele  (garni  de  pro-paraphyses). 


Source :  MNHN,  Paris 
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PlO.  11.  —  Schemas  comparatifs  dea  types  d'opoth6cies  discopodiennes  et  scml-^ 
podionnes.  —  A.  Apothdciu  pi'd-djscopodicime  ot  podetioo  d’nn  Baeomyces  a  P0( 
forme  par  lo  podium  hypocentral.  —  15.  Apoth&ie  prd-discopodieime  »  stipe 
central  d’un  Oeoghmum.  —  ApotWoie  seini-discopodienne  d’un  Milrula 
jeune)  a  organisation  prochc  de  cello  de  I'apothdcie  poddti6e  des  Cladovm.  —  1  • 
thdeie  semi-discopodieime  et  podetiee  d’lin  Cladonia,  h  pod6tion  forme  par  le '  «  > 
centre  (columnaire)  et  l'appareil  semi-discopodial  (mpa  +  am)  qu’il  a  engondre  e 


Source :  MNHN,  Paris 
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b)  Parmi  les  Diseomgcites  inopercules  de  type  clavule  et  depourvus 
'I'1  '-oik-,  etudies  par  K.  J.  H.  Corner  (1930),  le  Geoglassum  difforme  Fr. 
< 1  '•  H),a  ses  apothdcies  constitutes  par  une  colonne  dressee,  dont  la 
superieure  se  renfle  et  se  couvre  de  pro-paraphyses  qui  toutes 
.|,.\ieiiuwit  des  paraphyses  (he),  tandis  quo  la  partie  inferieure  d’abord 
nrs  rourtc.  s’allonge  et  devient  un  stipe  (po),  completement  nu.  La  partie 
n  nll.T.  riant  fertile,  doit  comporter  un  carpocentre  (c)  (qui  en  forme  la 
ou  peut-etre  seulement  les  couches  peripheriques),  tandis  que 
1°  sll|"‘  Oivec  peut-etre,  en  outre,  le  centre  de  la  partie  ren flee)  peut  avoir 
I;|  v:il,,,ir  d  un  podium.  S’il  en  est  ainsi,  malgre  l’absence  de  velum,  on  a 
i'Haire  a  une  apothecie  pre-parathecienne ,  comparable  a  celle  des  Baeo- 
myeex, 

\[  ,s.  Chez  le  Mitrula  pusilla  (Nees)  Fr.  (fig.  1 1,  C),  n’existeque la  partie 
SUP' 1  l  |"'e'  c’est-a-dire  la  partie  carpocentrale,  transform^,  en  un  axe 
iwiiiii  inlral  columnaire  (c),  h  sommet  elargi.  Sur  ses  fiancs,  cet  axe  se 
emu!  totalement  de  filaments  pleuraux,  sans  doute  homologues  h  des 
I"  ;  : i r; i physes  (pq).  Sur  son  sommet  elargi,  qui  alors  se  transforme  en 
11,11  1  lr  b)r Lenient  convexe,  ces  filaments  sont  remplaces  par  des  para- 
l,h>  ' s  vraies-  formant  un  hymdniam.  De  plus  :  —  1 .  les  filaments  pleuraux 
"nl  1  "rs  Parties  proximales  appliquees  verticalement  sur  l'axe  carpo- 
IV11  !  aulour  ^nquel  elles  constituent  un  manchon  parathecio'ide  (mpa) 
laihl!  quo  lours  parties  distales  sont  divariquecs  et  foment,  sur  ee  man- 
dr-.  ii u  revitement  amphitheciotde  (am);  —  2.  autour  de  1’hymenium, 
res  in  mes  filaments  s’allongent  et  composent  une  petite  cupule. 

I>  la  sorte,  cette  espece  a  des  apothecies  semi-discopodienncs,  d’un 

. . i parable  a  celui  des  Cladania,  sauf  toutefois  que,  chez  ceux-ci, 

le  in  ii.  him  et  son  revetement  deviennent  respectivement  chondroide 
et  th.i Loide,  et  constituent  ainsi  un  podetion  en  apparence  thallin  (fig.  11, 

Am  i  somble  s’observer,  chez  les  Discomycetes  inopercules  clavules, 
Jine  i  I'luLon  analogue  a  celle  qui  a  donne  chez  les  Discolichens  a  pode- 
'  UUe  Par,t.les  Baeomyces,  pre-paratheciens,  et  d'autre  part  les 
uminina,  a  podetion  semi-discopodien. 

i)  I'arnii  les  Pyrenomycetes,  les  Claviceps,  dont  finteret  a  ete  deja 
inenLmnue  (voir  p.  501),  ont  des  organes  reproducteurs  ascogenes  qui. 
"lyrmiros  par  leurs  sclerotes  (—  ergots),  sont  stipites  et  capites.  Ces 
"'.f "  1  appellent  les  podetions  des  Cladonia  par  leurs  ebauches  (1)  qui, 
i  cu"  -  par  F.  Vincens  (1917),  sont  analogues  a  celles  de  ceux-ci.  mais 
. '  luisent  a  leur  axe,  sans  pro-paraphyses,  filaments  pleuraux  ou 
I'P  "  I  discopodien,  Malgre  l’absence  de  filaments  pleuraux,  ils  sont 

l  l  i!  I'orment  dans  les scliSrotcs. 
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aussi  comparables  aux  apothecies  du  Mitrula  pusilla,  car  leur  soinmei 
se  transforme  en  une  tete  globuleuse,  fortement  convexe.  Toutefois: 

—  1.  cette  tete  ne  se  revet  pas  d’un  hymenium  ;  — 2.  sous  sa  surface  so 
difTerencient  des  appareils  ascogoniaux.probablement  semblables  a  cetis 
dc  VEpichloe  lyphina  (Pers.)  Tul.,  decrits  recemment  par  G.  Dogcet 
(1960)  et  done  arbusculaires  coinme  ceux  du  Cladonia  bacillaris  Ny|.; 

—  a  parlir  et  autour  de  ehaque  appareil  ascogonial  s’organise  un 
«  perithece  »  garni  d’asques,  qui  a  l'allure  d’une  ascothecie  analogue  a 
celle  des  Pyrenoinycetes  ascohymcniaux,  mais  est  peut-etre  plutot  une 
Ires  petite  apothecie,  pourvue  d’un  parathecium  aseothecioi'de. 

Cette  derniere  remarque  rappelle  le  cas  des  Cladonia  puisque  surleiiB 
podetions  ehaque  hymenium  s’entoure  d’un  manchpn  peri-hymenial 
parathecioide  qui  tend  a  former  la  paroi  d’une  apothecie  secondaire.  En 
definitive,  l'organe  reproducteur  ascogene  serait  l'equivalent  dc  l’axe 
carpocentral  de  l’apothecie  des  Mitrula  et  du  podetion  des  Cladonia ; 
coniine  celui-ci.  il  se  garnirait  d'apothecies  secondaires,  mais  peiilesel 
a  allure  d’ascothecies. 

Pour  finir,  il  va  de  soi  que  les  developpements  qui  precedent  ne  i  oncer- 
nent  que  la  structure  des  organes  reproducteurs,  non  la  phyloyenie  ties 
A  scomycMes,  et  qu'ils  n’impliquent  aucune  proche  parente  des  Cladoniacees 
avec  les  Geoylossiun,  les  Mitrula  ou  les  Clavicipitales. 


[II.  LES  TYPES  D’APOTHECIES  DES  DISCOI.ICHENS  A  PODETIOHS. 

ET  L'EVOLUTION  DES  ASCOCARPES  DES  DISCOMYCfiTES 

En  definitive,  l’ctude  de  la  Baeomycetacee  Baeomyc.es  rufus  el  de  la 
Cladoniacee  Cladonia  / loerkeana .  et  leur  comparaison  avec  divers  Asco- 
mveetes  non  lichenisants  conduisent  a  admeltre  que  les  podetions  de  ces 
Lichens  appartiennent  a  leurs  apothecies  et  ne  sont  done  pas  des  forma¬ 
tions  thallines.  De  plus,  il  n’y  a  pas  homologie  entre  ceux  des  ltaedmy- 
cetacees  et  ceux  des  Cladoniacees. 

Elle  montre  en  outre  que  dans  ces  deux  families  les  apothecies  son! 
de  types  differents  de  celui  des  I.ecanorales  vcritables  parmi  lcsquellcs. 
si  les  conclusions  de  G.  Wolff,  de  R.  Duvigneaud  et  1.  M.  Lamb  son! 
corrcctes,  doivent  sans  doute  au  contraire  se  ranger  les  Stereocaulaws 
qui  n’auraient  que  de  faux-podetions  (=  thalles  Iruticuleux  podclio'ides). 

Ces  points  etant  acquis,  les  relations  entre  ces  divers  types  d’apothecies 
nous  paraissent  pouvoir  cHre  presentees  et  resumees  de  la  fa<;on  suivante: 

a)  D’une  fa<;on  generale,  sous  sa  forme  la  plus  primitive,  la  l'arllf 
fondamentale  des  apothecies  se  reduit  a  un  carpocenlre  (contenan!  l'appa- 
reil  sporophytique)  produisant  un  hymenium  forme  de  piiiaphysts 
unties  (entre  lesquelles  se  developpent  les  asques). 

Un  tel  appareil  est  observable  chez  les  Discomycetes  disroslromu® 
oil  il  est  logo  dans  un  excipulum  stromatique.  Chez  les  Discoliehens. 1 
serait  inclus  dans  lc  lhalle.  L’evolution  fa  generalement  niodihe, 
deux  fa^ons  :  —  1 .  en  le  dotant  d’une  enueloppe  pericentral ,■  et,  d’eZ 
certaines  especes,  d’un  podium  hypocentral  (qui  chez  les  Discoliehens 
derive  du  plancher  de  l’enveloppe)  :  —  2.  en  localisant  la  formau^ 
de  rhymenium  sur  la  partie  centrale  du  carpocentre,  sa  marge  et  s  - 
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Hanes  ne  produisant  plus  que  des  pro-paraphyses  qui  ne  se  transfor- 
iiH-iil  pas  en  paraphyses  vraies  et  ne  sont  que  des  filaments  pleuraux. 

Ch"/.  les  formes  les  plus  evoluees,  ces  filaments  se  developpent  pour 
former  un  appareil  paralhecien  ou  un  appareil  discopodien. 

In  l.es  types  d'apolhecies  des  Discolichens  a  podelions  sont  caracte- 
rises  par  une  elongation  verticale,  par  laquelle  ils  sont  slipites  ou  iolum- 
nain1-,  el  qui  se  retrouve  (sans  que  ee  soit  une  preuve  de  proche  parente) 
chez  divers  Disromycetes  non  lichenisants,  notamment  les  Inopercules 
rhinites  ou  cupules-slipiles.  Cette  Elongation  porte  (fig.  11,  A  a  F) : 

I  •  hez  les  Baeomyces  (A),  seulement  sur  le  podium,  qui  ainsi  se  trans- 
forme  en  un  podetion  capite-stipite  ; 

-■  •.  Iiez  les  Geoglossum  (B),  a  la  fois  sur  le  podium  (stipe)  et  le  carpo- 
ccut  'tele  fertile  allongee  et  renflee)  ; 

hez  le  Mitrula  pusitla  (C),  seulement  sur  le  carpocenlre  (depourvu 
de  podium) : 

I  '  hez  les  Cladonia  (D),  egalement  sur  le  carpoeentre,  qui  devient 
I  axe  (simple,  ramifie  ou  infundibuliforme)  d’un  podetion  ; 

hez  le  Sclerotinia  sclerotiorum  (E),  sur  la  partie  stipale  de  l'appareil 

discopodien  : 

' '  lll'z  k's  Helotiacees  typiques  (F)  (1),  a  la  fois  sur  cette  partie  stipale 
cl  mi  carpoeentre  qui  s  allonge  vers  le  haut.  a  l'interieur  de  l’appareil 
disco|.iodien  en  voie  de  developpement. 

Ku  qui  concerne  le  carpoeentre  : 

1  1  "lui  des  Baeomyces  (A)  et  Geoglossum  (B),  non  columnaire,  se 
8arni1  111  seulement  d'un  hymenium  carpocentral  (=  epicentral  :  cas 
lies  i,  n/lossum),  soit  d’un  pared  hymenium,  entoure  de  pro-paraphyses 
(cas  d>'^  llaeomyces,  et  aussi  du  Microglossum  viride). 

1  lui  du  Mitrula  (C)  se  garnil  de  meme  d’un  hymenium  sur  son 
somniel.  et  de  filaments  pleuraux  (=  pro-paraphyses)  sur  ses  flancs, 
maisdeplus: 

a  il  devient  columnaire  ; 

(1  '  portions  proximales  de  ses  filaments  pleuraux  forment  un  man- 

'  dhecioide  ( mpa ),  qui  l’engaine,  et  leurs  portions  distales  divari- 
Hueis  mi  revetement  amphithecioide  (am)  sur  ce  manchon  ; 

1  manchon  parathecioide  et  son  revetement  ampliithecioide  consti- 
liitnl  mil*  sorte  de  discopode  atypique  dont  le  sominet  evase  forme  une 
pt'liP1  .-upule  autour  de  l’hymenium  ; 

^  d  so  pent  qu’au  moins  la  partie  peripherique  de  celui-ci  soit  non  pas 
1  ai pm  ,  i . i  i-de  (paraphyses  engendrees  par  le  carpoeentre)  mais  deutero- 
“nlral‘  paraphyses  engendrees  par  la  face  interne  de  la  cupule  ;  bases 
par.physes  entremelees  pour  former  un  deuterocentre,  qu’envahis- 
M'lil  ], :  hyphes  sporophytiques). 

1  1  oarpocentre  (c)  des  Cladonia  (D)  est  semblablement  columnaire 
'  ■  ^u"1  de  filaments  pleuraux  (pq)  sur  ses  flancs,  de  paraphyses  carpo- 
■  ™  ra",f'  sl|r  son  ou  ses  sommets  ;  aux  depens  de  ses  filaments  pleuraux 
I  n|111  Kireillement  un  discopode  atypique,  avec  manchon  parathecioide 
1  ls'  opuij  r,  I,  (mpa),  revetement  amphithecioide,  (am),  et  cupule.  Mais: 

"  'Mi'-'  communication  orale  do  notre  camarade  A.  BEruSMtoic. 
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a  -  les  paraphyses  carpocentrales  sont  peu  nombreuses,  et  ne  formeiil 
tout  au  plus  que  le  centre  de  rhymenium  ; 

P  —  avec  le  carpocentre  columnaire  qu’il  engaine.  le  discopode  forme 
un  podetion  discopodien,  bien  different  de  celui  des  Baeomyces,  derive  du 
|)odiuin  hypocentral.  Le  carpocentre  forme  l’axe  de  ce  podium,  rapide- 
inent  creuse  d’une  grande  lacune  ;  autour,  le  manchon  et  son  reveleraent 
deviennent  respectivement  chondrolde  et  thalloide  ; 

y  -  dans  sa  partie  cupulaire,  ce  podetion  engendre  des  paruphqstn 
deuterocenlrales  {lid)  qui  ferment  la  plus  grande  partie  de  rhymenium 
et  dont  les  bases  constituent  un  deuteroeenlre  (dc). 

8  -  l’hymenium  s’entoure  secondairement  d’un  manchon  peri-hmink  1 
parathdeio'idc. 

On  remarquera  que,  dans  le  podetion  de  ces  Lichens,  1  appareil  disco- 
podial  est  engendre,  comme  celui  du  Milrula,  par  la  totalite  des  Hants 
du  carpocentre,  sur  toute  sa  longueur,  et  que  seuls  les  filaments  de  son 
sommet  forment  la  cupule. 

1.  Lc  carpocentre  globuleux  du  Sclerotinia  scleroliorum  (E)  engendre 
une  touffe  de  filaments  qui  semblent  etre  des  paraphyses  carpocentrales. 
et  autour  de  celles-ci  une  couronne  de  filaments  pleuraux,  de  laquelle 
derive  ensuite  vers  le  haut  un  manchon  parathicioide  discopodien.  garni 
d  un  reuilement  amphithecioide.  Ces  deux  formations  constituent  un  appli¬ 
ed 1  discopodial  cupule-stipW  typique,  qui  dilTere  de  ceux  des  Cladon in 
el  Milrula  parce  que  : 

a  -  ce  sont  les  memes  filaments  qui,  en  s'allongeant  et  se  ramilianl, 
constituent  a  la  fois  son  stipe  et  sa  cupule,  et  ces  filaments  subissent  une 
forte  elongation  dans  le  stipe  comme  dans  la  cupule  ; 

ft  -  son  revetemeut  ne  devient  pas  thalloide,  comme  celui  des  ( ladonin. 

La  cupule  se  garnit  d’un  deuteroeenlre  (dc)  et  d’un  hymdnium  deutero- 
cenlral  (he),  mais  il  ne  se  forme  pas  de  manchon  perihymenial,  distinct 
de  la  cupule. 

5.  Le  carpocentre  des  Helotiacees  lypiques  (F)  parait  se  com  porter 
comme  celui  du  Sclerotinia,  sauf  qu’il  s’allonge  dans  le  discopode,  comme 
on  l’a  deja  vu.  Son  sommet  produit  la  partie  carpocenlrale  (he)  (  epi- 
centrale)  de  l’hymenium,  qu’entoure  la  partie  deuterocentrale  (hd). 

Les  Baeomyces  et  Geoylossum,  chez  lesquels  il  y  a  tout  au  plus  ties  pro- 
paraphvses  ou  des  filaments  pleuraux,  ont  depasse  le  stade  discoslrunmn. 
suppose  primilif :  ils  n’ont  plus  d’excipulum  stromatique.  lls  out  attemt 
un  stade  pre-parathecien  et  pre-discopodien,  caracterise  par  une  elongation 
verticale  du  carpocentre  ou  de  son  podium,  et  1’absence  de  manchon 
parathecioide  et  d’appareil  discopodial. 

Les  Milrula  et  Cladonia,  plus  evolues,  sont  des  semi-diseopoam- 
caracterises  par  la  formation  d’un  appareil  discopodial  d’un  type  parti- 
culier  qui,  chez  les  Cladonia,  forme  avec  le  carpocentre  columnaire  un 
podetion  thalloide  (mais  non  thallin). 

Les  Sclerotinia  et  les  Helotiacees  sont  des  discopodiens  lypiques. 

r)  Ces  types  d’apothecies  different  de  celui  des  Lecanorales  (<■')  (j'“’ 
ctudie  dans  le  premier  chapitre  de  ce  memoire,  esL  un  type  paruineci 
caracterise  (sous  sa  forme  la  plus  parfaite)  par  : 

1.  un  developpement  en  direction  non  pas  principalement  'titan 
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mais  an  contraire  sub-horizonlale,  par  lequel  le  carpocentre  (et  le  plancher 
pericentral  qui  le  supporte)  s’elargissent  et  s’entourent  d’une  pdribase  ; 

-•  sur  *es  bords  de  cette  peribase,  le  developpement,  a  partir  de  fila¬ 
ments  pleuraux,  d’un  appareil  parathecial,  comparable  a  la  cupule  de 
rnppareil  discopodial  des  discopodiens,  et  pareillement  pourvu  d’un 
reve lenient  amphithecioi'de  (amphithecium),  qui  peut  etre  thalloi'de 
coniine  celui  des  CladoniaciSes  (amphithecium  lecanorin),  mais  depourvu 
ile  stipe. 

(  e  lype  est  peut- etre  plus  evolue,  et  il  se  peut  que  l’apothecie  para- 
llicctennc  des  Lecanorales  (a  amphithecium  souvent  thalloi'de)  derive 
(In  pi  M  il  lion  des  Cladoniacees  (a  revetement  amphithecioi'de  egalement 
llialluide).  par  elargissement  du  sornmet  de  son  axe  carpocentral  puis 
reiliielion  a  sa  partie  cupulaire,  formant  un  appareil  parathecial  autour 
de  ce  sornmet. 

di  ( In  remarquera  que,  dans  la  definition  de  ces  divers  types,  l’existence 
mi  slade  de  l’ebauche  apotheciale  jeune,  d’une  enveloppe  p^ricentrale 
lie  jane  qu  un  role  secondaire.  Au  stade  pre-discopodien,  elle  existe  chez 
les  Lnrmyr.es  (dont  elle  forme  le  podium  et  le  velum)  et  les  Microglossum, 
nuns  non  chez  les  Geoglossum  et  les  Mitrula.  Elle  fait  de  meme  defaut’ 
mi  Slade  discopodien,  chez  les  Cladonia,  et  au  stade  paralhecien,  chez 
le  Lminora  subfuscala  et  V Anaplychia  ciliaris. 

O  I  inalement,  les  Baeomyceiacees  sont  peu  evoluees,  et  bien  distinctes 
lies  (Jitdoniacees  (ce  que  confirme  f etude  de  leurs  asques).  Celles-ci, 
I'lns  evoluees,  sont  peut-etre  apparentees  aux  Lecanorales,  dont  elles 
''ri'"  loutefols  Par  des  caracteres  importants  et  une  evolution  pro- 
moms  poussee,  et  a  cote  desquelles  elles  forment  un  groupe 
probablcment  moins  evolue. 


CHAPITRE  III 
LES  GRAPHIDALES 


I-  L’ORDRE  DES  GRAPHIDALES. 


L  ordre  des  Graphidales  comprend  : 

1.. 1/,  I"l||b,rni’ntalem.ent.  Lous  les  Lichens  ayaut  pour  ascocarpcs  des 

!or,ne  6troite  et  allongee,  souvent  ramiliees  :  elles  sont  depour- 
'"IHilum  Chez  les  Arthoniacees :  elles  ont  un  excipulum  epais, 
'•|l1  par  une  fente  etroite,  chez  les  Graphidacees  ;  elles  sont  groupees 
‘  ‘  Ml(lir'as  chcz  Ies  Chiodectonacees,  ramille  dont  E.  Wainio  (1890) 

51..  i'as  a  l<igitimit4,  et  dont  il  repartit  les  membres,  selon  leur 
bin-,  entre  les  deux  precedentes  ; 


des  lir"n  ""lUe’  <livers  Licliens  a  apothecies  rondes,  mais  cependant  proches 
•  . Hi  s  par  leur  organisation  :  par  exemple,  selon  J.  Reinke  (1895- 

Boccella  et  les  Dirina. 
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Cela  fait  pour  A.  Zahlbrugkner  (1907)  un  total  de  cinq  families; 
Arthoniacees,  Cliiodectonacees,  Graphidacees,  Rorccllace.es  et  Dirinacm , 
auxquelles  W.  Watson  (1929)  ajoute  celle  des  Opdgraphacees,  comprenaot 
les  Graphidacees  a  spores  doisonnees  en  cellules  cylindriques  et  non 
lenticulaires. 

Mais  aujourd'hui  l’homogeneite  de  1'ordre  ainsi  compose  est  misc 
en  doute.  Ainsi  : 

1.  Selon  J.  A.  Nannfeldt  (1932),  certains  de  ses  membres  sont  des 
Ascoloculaires  de  1’ordre  des  Pleosporales,  pourvus  seulement  de  para- 
physoides,  tandis  que  les  autres  sont  des  Discomycetes  ascohymeniaux, 
de  1’ordre  des  Lecanorales.  pourvus  de  paraphyses  vraies.  Selon  cet 
auteur,  ces  derniers  forment  une  famille  unique  :  les  Graphidacees. 

2.  B.  Santesson  (1945  a  1952)  est  du  meme  avis.  Sont  des  Asco¬ 
loculaires  :  les  Arthoniacees,  les  Chiodectonace.es  (sauf  les  Glyphis), 
les  Roccellacees  et  les  Opegraphacees.  Sont  des  Ascohymeniaux :  les 
Graphidacees  sir.  s.  c’est-a-dire  y  compris  les  Glyphis  et  sauf  les  Opegraphu, 

3 .  D’apres  les  caracteres  des  asques,  et  Selon  M.  Chadefaud  (1960),  les 
Opcyrapha  sont  des  Bituniques-Nassasces,  a  rapprocher  des  I’yrcno- 
myefetes  Dothideens  (  Ascoloculaires  et  Bituniques),  tandis  que  les 
Graphidacees  sir.  s.  sont  des  Unituniques  pourvus,  comme  les  Disco¬ 
mycetes  Leotiens,  d’un  bouchon  apical  non  amyloi'de,  sans  anneaii. 
Les  Thdolrema,  a  asques  du  meme  type,  seraient  peut-etre  des  Graphi¬ 
dacees  primitives,  a  apothccies  encore  rondes. 

Pourtant,  la  necessity  de  demembrer  les  Graphidales  ne  saurait  elrc 
consideree  comme  demontree.  En  effet : 

1 .  Au  lieu  de  rapprocher  les  Opcyrapha  des  Pyrenomycetes  Dotlii- 
deens,  M.  Chadefaud  aurait.  pu  les  maintenir  parmi  les  Discomycetes. 
puisque,  parmi  ceux-ci,  certaines  Lecanorales  lichenisantes  ou  non  ( Patel - 
/aria.  Nephroma,  etc...)  sont  egalement  des  Bituniques-Nassasces  (voirrd 
auteur,  1960,  p.  535). 

2.  D’autre  part,  des  recherches  ontogeniques  rccentes  (M.  A.  Letrouit- 
G.vlinou  et  D.  Ambroise,  1963  et  M.  C.  Janex-Favre,  1964  ;  voir  aussi 
M.  Chadefaud,  1965)  montrent  que,  malgre  la  presence  de  paraphysoldes 
au  lieu  de  paraphyses,  les  Opcyrapha  peuvent  etre  proches  des  Graphts: 
ils  en  dillereraient  par  un  arret  de  leur  developpement  au  stadeou 
des  paraphyses  vraies  n'ont  pas  encore  remplace  le  reseau  paraphJrsoWf 
de  l'ebauche  apotheciale.  Get  arret  pourrait  etre  neotenique  ou  he 
un  stade  encore  peu  avance  de  1’evolution. 

Tenant  compte  de  ces  derniers  resultats,  nous  avons  conserve  au terinc 
de  Graphidales  a  peu  pres  le  meme  sens  que  A.  Zahlbruckner  et  nou. 
separerons  les  Opeyrapha  des  Graphidacees.  Nous  etudierons  succcssi- 
vement  :  -  -  1 .  le  Roccella  monlaynei  ;  —  2.  en  nous  appuyant  sur  Id 
travaux  de  H.  Zooc  (1914),  de  D.  Ambroise  (1962)  et  de  M.  C.  Ianex- 
Favke  (1964),  un  Arlhonia,  deux  Opcyrapha  et  les  Graphis.  Apres 
nous  essayerons  de  preciser  les  rapports  de  ces  Lichens  entre  eu? 
avec  les  Lecanorales.  Nous  les  comparerons  enfin  au  Thdolrema  W' 
dinum  Ach.  que  C.  Schluk  (1965)  a  partiellement  etudie. 


Source :  MNHN,  Paris 
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II.  LE  ROCCELLA  MONTAGNEI  Bel. 

I'ne  note  parue  en  1961  (a)  a  resume  nos  principales  observations 
sur  ce  Lichen.  Nous  pensions  alors  que  cette  espece  etait  un  Discolichen 
ascohymenial  et  qu’il  etait  probablement  pourvu  de  paraphyses  vraies. 
Nous  verrons  plus  loin  ce  qu’il  convient  de  penser  de  cette  opinion- 

I.  —  LE  ROCCELLA  MONT  A  ON  El 
ET  LA  FAMILLE  DES  ROCCELLACf.ES. 

A  Le  Roccella  montagnei  est  un  ties  beau  Lichen  fruticuleux  de 
Madagascar,  presentant  les  caracteres  suivants  (pi.  XXXIX,  C)  : 

Thulle  gris  verdatre,  forme  d'une  base  cylindrique  d’oii  se  detachent 
ties  lanieres  aplaties  et  ramifiees,  aux  deux  faces  semblables,  atteignant 
jusqu’a  20  x  3  cm,  progressivement  retrecies  vers  l’extremite  et  ter- 
minees  en  pointe. 

Ascofiatp.es  tres  nombreux,  generalement  marginaux,  rarement  situes 
sur  les  faces  de  la  partie  elargie  des  lanieres.  Sur  les  marges,  ils  naissent 
en  ordre  basifuge,  puis  d'autres  se  forment  entre  eux.  Circulaires  et 
sailkiiits,  a  base  retrecie,  ils  sont  larges  de  2  a  3  mm,  a  marge  thalbne  per¬ 
sist, -mle  et  disque  hymenial  brun  qu’une  pruine  fait  paraitre  grisatre. 

Asques  allonges  contenant  8  ascospores  hyalines,  allongees  (20  x  3  a  5  g.) , 
legerement.  arquees,  a  paroi  mince  et  pourvues  de  trois  ou  quatre  cloi- 
sons  transversales. 

Pyaiides  tres  nombreuses,  utriculiformes  (120-150  x  40-50  p),  a 
paroi  hyaline  et  a  goulot  court,  etroit  et  brun,  incluses  dans  le  thalle. 
Pycno-ronidies  longues,  minces  et  arquees,  generalement  biseptees  (rare- 
ment  I  riseptees)  et  dont  seule  la  cellule  centrale  nous  a  paru  pourvue 
d'un  noyau  (pi.  XXXIX,  A). 

0  La  famille  des  Roccellacees  est  formee  de  Lichens  fruticuleux 
01  genres  ;  voir  R.  Santesson,  1949),  a  gonidies  du  g.  Trentepohlia 
et  a  ascocarpes  tantot  circulaires,  tantot  lirelliformes,  avec  filaments 
interascaux  toujours  ramifies. 

J.  Hi  ixke  (1894-1896)  fut  le  premier  a  rapprocher  cette  famille  des 
hraphidaedes  en  se  basant  surtout  sur  les  gonidies  du  g.  Trentepohlia 
O  sur  la  structure  des  ascocarpes.  La  decouverte  d’especes  a  apothecies 
lirellifoi  inos  sembla  ensuite  confirmer  ce  point  de  vue.  Mais  depuis  le 
travail  de  R.  Santesson  (1949),  on  tend  plutot  4  la  ranger  parmi  les 
Lcoloculaires  parce  que  :  —  1)  selon  cet  auteur,  les  filaments  interascaux 
"  res  Lichens  sont  des  paraphyso'ides,  non  des  paraphyses  vraies; 
-1)  selon  I  ).  H.  S.  Richardson  et  G.  Morgan  (1961),  le  Roccella  fucoides 
i  .k-l  ^  ain.  est  un  Bitunique  typique,  comme  la  plupart  des  Ascolo- 
culaires.  |)e  notre  cote,  en  1960,  d’apres  l'appareil  apical  des  asques  et 
particularites  du  developpement,  nous  avons  defendu  l’idee  que 
!s  sont  au  contraire  des  Ascohymeniaux,  ce  qu’on  trouvera 

U'scute  plus  loin. 
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2.  —  LE  THALLE  ET  LES  APOTHfiCIES  ADULTES 
DU  ROCCELLA  MONT  A  ON  El. 

A  —  Les  lanieres  du  thalle  de  ce  Lichen  ont  meme  structure  sur  leuis 
deux  faces  et  sur  leuts  bords,  elles  sont  done  du  type  radie  (voir  H.  des 
Abbayes,  1951).  Elies  comprennent,  de  l'exterieur  vers  l’interieur 
(pi.  XL,  A)  : 

a)  un  cortex  ( cx )  de  40  p.  d’epaisseur  et  forme  d’hyphes  perpendiculars 
a  la  surface  (pi.  XXXIX,  B) ; 

b)  une  couche  gonidiale  (g),  reguliere  mais  peu  epaisse  (30-40  A 
a  gonidies  du  g.  Trentepohlia  ; 

c)  une  mddulle  (m)  prosenchymateuse,  epaisse  d'environ  500  jx,  q 
formee  d’hyphes  cylindriques  entremelees,  de  2,5  p  de  diametre,  &  mem¬ 
brane  relativement  epaisse  (0,8  p). 

B  —  On  observe  dans  chaque  apothecie  (pi.  XLII,  A)  : 

a)  un  hymenium  ( lato  sensa)  comprenant,  de  haut  en  bas  : 

1 .  une  pruine  (/«■'),  formee  par  les  extremites  libres  des  filaments 
intereascaux.  L’aspect  pruineux  est  du  a  l’air  qu’elles  emprisonnenl; 

2.  un  epithecium  (k),  couche  brune  et  resistante  que  composent  les 
parties  distales  des  filaments  interascaux,  ramifiees,  anastomosees  el 
coalescentes  ; 

3.  une  palissade  hymeniale  (h),  epaisse  d’environ  50  p,  formee  par 
la  partie  principale  des  filaments  interascaux  qui  y  sont  minces,  cloisonnes, 
non  anastomoses  et  enrobes  d’une  abondante  gelee  hymdniale,  et  par 
les  asques  deja  decrits,  developpes  entre  ces  filaments ; 

b )  sous  l’hymtSnium,  deux  formations  qui  avaient  ete  jusqu’ici  confon- 
dues  (pi.  XLII.  B)  :  d’abord  un  sous-hymenium  ( stricto  sensu)  (sh)  de 
couleur  sombre,  plus  ^pais  au  centre  que  sur  les  bords,  forme  d’hyphes 
dressees  en  continuite  avec  celles  de  1’hymenium,  ensuite  un  mince 
excipulum  ( stricto  sensu )  (ex c)  qui,  de  couleur  sombre  et  forme  d’hyphes 
allongees  parallelement  a  la  base  de  l’ascocarpe,  est  localise  sous  le 
sous-hymenium  et  n’entoure  pas  lateralement  l’hymenium  ; 

c)  autour  de  l’hymenium,  une  marge  thalline  (rth)  qui  appartient  au 
thalle  et  n’est  done  ni  un  amphithecium  thalloide,  comme  celle  des  Leca- 
nora,  ni  une  formation  amphithecioide  comparable  A  la  verrue  du  Pcrln- 
saria. 


3.  —  LE  DEVELOPPEMENT  DES  ASCOCARPES 
DU  ROCCELLA  MONTAGNEI. 

A  notre  connaissance,  avant  notre  travail  de  1960,  l’ontogenie  d’aueune 
Roccellacee  n’avait  ete  etudiee.  Nos  recherches  sur  le  R.  montapr' 
ont  porte  sur  des  echantillons  d’herbier,  recoltes  quelques  annees  aiipa- 
ravant,  ce  qui  a  eu  malheureusement  pour  consequence  d’empdehet 
l’etude  caryologique  de  1’appareil  sporophytique.  Elles  nous  out  permis 
de  distinguer  sixstades  successifs,  relatifs  le  premier  au  nodule  primordial 
les  trois  suivants  a  Yebauche  apotheciale  (dans  laquelle,  pour  le  inonii'#1' 
nous  ne  preciserons  pas  la  nature  des  filaments  interascaux,  ou  filament' 
hymeniaux),  les  derniers  au  passage  a  I’etat  adulte. 


Source :  MNHN,  Pans 
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A  -  Stade  I  :  Le  nodule  primordial  (pi.  XXXIX,  D). 

Le  primordium  de  1’apothdCie  est  un  petit  nodule  spherique,  d’environ 
25  p.  formii  dans  la  partie  externe  de  la  medulle  du  thalle,  immediate- 
men!  sous  la  couche  gonidiale,  et  compose  d’hyphes  hyalines,  encore 
toutes  semblables. 

B  -  Stades  II  5  IV  :  L'ebauehe  apotMeiale. 

a)  Stade  II  :  le  carpocentre,  I'enveloppe  periccntrale,  le  plexus  circum- 
m  ntral ,  I’appareil  ascogonial  (pi.  XXXIX,  E). 

A  cc  stade,  le  nodule  primordial  grossit  et  se  transforme  en  un  carpo- 
ccnti’  i  >  compris  entre  le  toil  (t)  et  le  plancher  (pi)  d’une  enveloppe  peri- 
ccntmle,  et  entoure  d’un  plexus  annulaire  circumcenlral  ( le ). 

1.  l.e  carpocentre  (c)  est  compose  d’hyphes  irregulierement  entre- 
mfilees  Ires  serrees  et  a  paroi  bien  visible,  quoique  ineolore.  11  est  done 
trts  different  de  celui  des  especes  precedemment  etudiees,  au  contraire 
forint  d’hyphes  laches,  noyees  dans  une  gelee  abondante  masquant  leur 
paroi. 

2.  l  e  toil  (t)  de  I'enveloppe  pericentrale  est  conique,  epais  au  centre 
et  umMei  sur  les  bords.  Ses  hyphes  sont  brunes  et  etroitement  entre- 
meltt  ..  Son  plancher  (pi)  est  mince,  en  forme  de  coupelle,  et  compose 
d’hyi'  s  longtemps  incolores,  allongees  sous  le  carpocentre. 

’  plexus  circumcenlral  (tc)  entoure  le  carpocentre  au  niveau  ou 
1'dbauche  a  sa  plus  grande  largeur.  C'est  un  anneau  qui,  plus  epais  du 
cflte  interne  que  du  cote  externe,  deborde  la  partie  du  carpocentre  recou- 
verte  par  le  toit  et  le  plancher  pericentraux.  11  semble  equivaloir  au 
plexic  rinumcentral  du  Lecidea  elaeochroma  et  du  Lecanora  subfuscata. 

1.  'ins  le  carpocentre  apparait  Yappareil  ascogonial  (ia),  d’abord 
con<!:  •  par  quelques  grosses  cellules  a  paroi  mince,  bien  distinctes 
de  cellos  des  hyphes  carpocentrales  et  groupees  en  un  nodule  compact. 

b)  Made  III  :  la  formation  de  la  palissade  hymeniale  (=  reseau  para- 
I  / snide  ?)  et  le  pro-sporophyte  (?)  (pi.  XXXIX,  F  et  pi.  XL.  B). 

l.  i:  niche  continuant  de  croitre,  son  toil  (t)  demeure  inchange,  mais 
son  plancher  (pi)  brunit. 

Entre  les  deux,  le  carpocentre  (c)  devient  ce  que  R.  Dughi  (1954) 
nommo  un  paraplectenchyme  pachydermateux.  Pour  cela,  ses  hyphes 
epaississent  leurs  parois  qui  toutefois  demeurent  hyalines  ;  un  ciment 
intercellulaire  brun  les  reunit ;  par  suite,  la  texture  filamenteuse  s’elTace. 

Lo  pierus  circumcentral  (tc)  ne  demeure  plexiforme  que  dans  sa  partie 
suponi  i  ,  externe.  Plus  bas,  il  fait  place  a  un  systeme  d'hyphes  allongees 
«  paroi  in  une,  qui  sans  doute  en  derive  et  qui  parait  representer  la  partie 
lateralc  de  I'enveloppe,  done  un  man  chon  pericentral.  L’ensemble  de  ce 
inanchoi!  et  du  plexus  circumcentral  forme  la  peribasc. 

1  le  carpocentre  d'une  part,  et,  d’autre  part,  le  toit  et  le  manchon 
pcriccniral.  se  developpe  une  couche  d'hyphes  verticales,  a  cytoplasme 
li':n  colorable  et  a  paroi  epaisse  peut-etre  gelifiee,  mais  sans  contours 
visible,.  i;t.  S0I1(  jes  premiers  filaments  (fh)  ile  la  palissade  hymeniale, 
diim  <1,  iuLurs  filaments  interascaux. 

Los  luemieres  de  ces  hyphes  naissent  sur  le  bord  externe  du  carpo- 
entre  au  point  de  contact  de  celui-ci  avec  le  plancher  et  le  manchon 
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pericentral  (pi.  XXXIX,  F).  Les  autres  apparaissent  ensuite,  en  ordre 
centripete,  entre  le  carpocentre  et  1c  toil.  Correia tivement,  ceux-ci  s'ecar- 
Lenl,  puis  se  separent  totalement,  en  laissant  toutefois  quelques-uues 
de  leurs  cellules  cparses  dans  la  partie  axiale  de  la  palissade  hyimnialc, 
tandis  que  le  sommct  du  carpocentre  s’etire  et  disparait  (pi.  XL,  B). 

Sous  la  palissade  hymeniale,  le  reste  du  carpocentre  (rsh)  devienl  la 
partie  centro-basalc  du  sous-hymenium  (sh  ). 

Dans  celui-ci,  l'appareil  ascogonial  fait  place  &  un  ensemble  de  tres 
grosses  cellules  (psp),  rappelant  ce  que,  chez  le  Buellia  canescens  et  h 
Lecanora  subfuseata,  nous  avons  decrit  comme  pouvant  etre  un  prih 
sporophyte. 

<■)  Stade  IV:  la  peribase  et  l’anneau  pro-parathecial;  les  hyphes  asco- 
genes  (pi.  XL,  C). 

Apres  cela  1’ebauche,  enfouie  dans  le  thalle  et  totalement  close,  ulteinl 
120  p.  de  diametre.  File  est  conique,  avec  sa  pointe  tournee  vers  L  haul 
et  sa  base  plane,  mais  legerement  relevee  sur  les  bords. 

Le  toil  (I)  s'elargit  en  meme  temps  que  1’ebauche  et  la  recouvr  entie- 
rement.  II  demeure  forme  d’hyphes  brunes,  epaisses  et  entn  melees. 
A  la  peripherie,  elles  sont  couchees  sur  1’ebauche  et  par  endroit,  on  nbscrvr 
un  leger  amincissement  du  toit. 

Le  plancher  (pi)  s'accroit  par  formation,  sur  son  pourtour,  d’un  nuneau 
qui,  compose  d'hyphes  brunes,  occupe  la  place  du  pro-parulhminn  (ppm 
du  Buellia  canestens ,  et  est  done  un  anneau  pro-parathecial.  An  point 
de  contact  de  cet  anneau  et  du  toit,  on  retrouve  le  plexus  annulairt 
circumcentral  (tc). 

Les  filaments  de  la  palissade  hymeniale  ( fh ),  dresses  paralkkment, 
sont  minces,  cloisonnes  et,  a  leur  base,  souvent  ramifies  vers  In  haul. 
Ceux  du  centre  (=  epicentraux)  (fh'),  formes  les  premiers  et  en  ordre 
centripete  (voir  stade  III),  sont  les  plus  longs.  Ceux  du  bord  (fh"),  plus 
courts,  doivent  etre  plus  jeunes  :  sans  doute  se  forment-ils  en  ordre 
centrifuge,  au  cours  d’un  accroissement  marginal  de  1'ebauche,  lui-rafime 
lie  au  developpement  de  l'anneau  pro-parathecial. 

A  la  base,  les  filaments  centraux  se  detachent  du  carpocentiv.  et  les 
autres  de  l'anneau  pro-parathecial.  Au  sommet,  tous  atteignenl  le  toil 
pericentral  de  sorte  que  1’ebauche  est  depourvue  de  cavite.  II  se  peul 
qu’ils  soient  rattaches  A  ce  toit,  car.  dans  les  preparations,  on  voit  dans 
celui-ci  des  hyphes  courtes  qui  semblent  pendre  vers  le  bas  et  penetrer 
dans  le  sommet  de  I’hymenium.  Toutefois,  ce  rattachement.  n'est  pas 
certain,  et  il  semble  en  contradiction  avec  la  ramification  rdguliere  dr 
la  base  des  filaments  hymeniaux  :  nous  en  discuterons  plus  loin. 

A  la  base  de  la  palissade,  des  filaments  formes  de  cellules  courtes, 
plus  grosses  que  celles  des  filaments  hymeniaux  sont  sans  doute  les 
premieres  hyphes  asco genes  (ha). 

C  -  Stades  V  etVI:  Le  passage  a  I'apolheeie  adulte. 

a)  Stade  V  :  la  disparition  du  toit,  la  partie  secondaire  du  sous-htjm- 
nium,  V  epithecium  el  la  pruinc  (pi.  XL  I,  A  a  C). 

A  ce  stade,  1'ebauche  augmente  considerablement  de  diametre ;  au- 
dessus,  le  thalle  se  rompt  (pi.  XLI,  B). 


Source :  MNHN,  Paris 
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Sous  1’efTet  de  la  croissance  des  couches  sous-jacentes  de  l’ebauche  et 
,1,.  la  poussee  des  filaments  hymeniaux,  le  toil  s’amincit,  puis  se  disloque. 
I'jii.ilonient,  il  n'en  subsiste  que  quelques  lambeaux  (/)  et  l'hymenium 
usL  mis  ii  nu.  A  ce  moment : 

1 .  Le  plancher  pericentral  (pi)  et  l’anneau  pro-parathecial  (ppa) 
form. hi  Vcxdpulam  compose  d’hyplies  brunes  allongees  horizontalement 
el  Icgirement  redressees  sur  les  cotes. 

2.  Autour  de  1’excipulum,  la  partie  interne  du  plexus  eircumcentral 
(le)  rsl  en  continuitc  avec  1  anneau  pro-parathecial ;  sa  partie  externe 
den ie 1 1 re  formee  d’hyphes  entremelees,  souvent  en  relation  avec  celles 
du  I  lia  lie. 

■  I’orte  par  1’excipulum,  le  sous-hynienium  comprend  une  partie 
primitive  rentro-basale  ( sh ')  derivee  du  carpocentre,  au  stade  precedent, 
el  urn'  partie  secondaire  (sh"),  formee  par  les  bases  brunies  des  filaments 
hyrm  maux.  Au  centre,  la  partie  secondaire  recouvre  la  partie  primaire. 
Autour.  die  repose  directement  sur  l’anneau  pro-parathecial.  Sur  les 
herds  .  He  s’amincit  progressivement.  A  la  peripherie,  elle  fait  defaut. 

I.  \ u-dessus,  la  palissade  hymeniale  est  lieaucoup  plus  complexe 
qu'irn  stades  precedents. 

\i.  ul re,  les  trois  couches  de  l’hymenium  adulte  se  sont  diflerenciees 
des  .  .ul  la  dislocation  du  toit. 

L.  s  li laments  hymeniaux  (pi.  XLII,  C  et  D)  se  detachent,  un  par  un  ou 
dens  ,  n  deux,  des  cellules  sous-hymcniales.  Dans  la  partie  hymeniale,  ils 
soul  i.iinres  et  formes  habituellement  de  quelques  cellules  etroites,  allon- 
i>ws  \  -  rl  icalement.  Dans  1’ epithecium  (k),  ils  se  ramifient  et  s'anasto- 
iiiosei 1  mi  un  reseau  complexe  (ib.,  D).  Plus  haul,  leurs  dernieres  rami- 
li.ali  us.  libres  au  somrnet  et  ni  coalescentes,  ni  entourees  de  gelee  hyme- 
,";|l<;-  msinuent  entre  les  hyphes  du  toit,  puisforment  la  pruine  (k')  quand 
iiliii  !  i  disparait.  A  cause  de  leurs  extremites  libres,  ces  ramifications 
'loan  aux  filaments  hymeniaux  l’allure  de  paraphyses  uraics. 

lin  la  zone  peripherique,  les  hyphes  hymeniales  se  detachent  de 
L'"n  i  pro-parathecial;  les  plus  externes  sont,  comme  on  l’a  vu,  les 
plus  pai iu‘s  et  les  plus  courtes.  Elies  s’allongent  obliquement  vers  le 
liani  i  vers  le  centre  de  l’aseocarpe.  Au  somrnet,  l’epithecium  et  la 
piiiiii.  m  sont  pas  encore  distincts,  mais  la  palissade  hymeniale  est 
recoiix. a  i,.  d’une  couche  unique  d' lu/ plies  sus-hymeniales  (lit)  sub-horizon- 
tales. 

Les  hvfihes  semblent  en  relation  avec  le  plexus  marginal,  lui-meme 
n  |c-  1  "  l  a  vu,  a  l’anneau  pro-parathecial.  Bien  que  tres  differentes  de 
Hies  un  l nil,  ce  sont  done  peut-etre  des  hyphes  Mates.  D’autre  part, 

'  "  I '•  '• 1  •' ' issent  souvent  en  relation  avec  les  hyphes  hymeniales  qui, 
ainsi  a  la  fois  au  pro-parathecium  et.  a  des  elements  tectaux, 
aurao  "  la  disposition  de  paraphyso'ides.  Mais  cela  n’est  pas  certain 
el '  s'"  1  '  entre  de  l’hymenium,  la  couche  qu’elles  foment  est  traversee 
par  les  i^ ■.■unifications  epitheciales  et  disparait. 

1  1  nine  au  stade  precedent,  la  croissance  en  diametre  de  l’apothecie 
"i  on  n. mis  en  grande  partie  marginale,  ce  que  montrent  la  moindre 
■paissea  ,  [  ia  moindre  diflerenciation  de  la  zone  peripherique  de  l’hyme- 
Jufni-  '"  11,1  croissance  parait  resuller  d'une  part  de  1’allongement  centri- 
|K°C  |I'  '  I'.Vphes  pro-paratheciales,  et,  d’autre  part,  de  la  formation  de 

'U'eiinx  filaments  hymeniaux  sur  le  pourtour  de  l’hymenium.  Elle 
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se  fait  au  niveau  du  plexus  circumcentral,  mais  nous  ignorons  si  celui- 
ei  y  participe  activement  comme  il  le  fait,  semble-t-il,  chez  le  Phlycth 
agelaea. 

L’ascocarpe  fait  nettcment  saillie  sur  le  bord  des  lanieres.  II  est  entouic 
par  une  etroite  enveloppe  thalline.  Celle-ci  nous  parait  due  a  la  crois- 
sance  du  thalle  autour  de  l’apothecie  et  non  a  la  mise  en  place  d’une 
formation  thalloide  issue  de  1’ascocarpe  comme  c’est  le  cas  pour  l’aniphi- 
thecium  thallin  des  Lccanora.  En  efTet,  au  point  de  contact  de  l’ascocarpe 
et  de  sa  marge  thalline,  on  observe  de  longs  filaments  issus  de  la  medulle 
du  thalle.  Ils  sont  tres  differents  des  filaments  hymeniaux  et,  sauf  qu’ils 
sont  plus  longs,  rappellent  les  hyphes  corticales  du  thalle. 

Chez  les  Lecanora  au  contraire,  les  hyphes  amphitheciales  se  del  chent 
du  parathecium  et  non  de  la  medulle,  et  il  y  a  passage  progressil  entrc 
elles  et  les  paraphyses  marginales. 

b)  Stade  VI  :  Vapothecie  mure  et  les  asques  (pi.  XLII,  A  et  B). 

Au  stade  final,  le  diametre  de  l’apothecie  continue  de  crottre  et  elle 
devient  progressivement  discoi'de,  mais  sa  structure  reste  la  mftne,  sauf 
que  s’estompe  peu  a  peu  la  difference  d’epaisseur  entre  les  parties  cen- 
Irale  et  marginale  du  sous-hymenium.  Par  suite,  le  passage  a  l'etat 
adulte  est  surtout  marque  par  l’apparition  des  asques  qu’engendrcnt  des 
dangeardies  ascogenes  k  anse  laterale. 

Ces  asques  (pi.  XLI,  D  a  G),  en  forme  de  massue,  allonges  et  octospores. 
mesurent  70-75  X  12-15  p.  (1)  et  sont  pourvus  d’un  pied  relativement 
mince. 

Leur  paroi  est  epaisse,  en  particulier  au  sommet ;  1  ’exoascus  (ex)  est 
mince  a  la  base  et  s’epaissit  progressivement  vers  le  haut  oh  il  forme  une 
calotte  apicale  non  amyloide.  Sa  moitie  superieure  seule,  sans  doute 
callosique,  est  parfois  colorable  en  bleu  par  le  bleu  Coton.  Sa  moitie 
inferieure  ne  1'est  pas.  Dans  la  zone  de  passage,  la  partie  callosique 
se  termine  en  biseau  et  s’emboite  a  l’interieur  de  la  partie  non  callo¬ 
sique,  elle  aussi  amincie  ;  1  'endoascus  (en),  non  amyloide,  est  pourvu 
sur  les  deux  tiers  de  sa  longueur,  a  partir  du  sommet,  d’une  doublure 
interne  amyloide  (d)  que  l’iode  rougit  et  ne  colore  en  bleu  qu’apres  traite- 
ment  par  la  potasse.  Bien  qu’elle  ne  se  reduise  pas  a  un  dome  apical 
differencie,  cette  doublure  contient  a  l'apex  une  petite  chambre  ocuhdrt 
(< co )  tronconique,  a  sommet  plat,  qu’occupe  une  digitation  de  1’epiplasmc. 
Cette  chambre  contient  une  nasse  apicale  ( na )  ( ib .,  E).  Elle  est  entouree 
d’un  petit  anneau  perioculaire  (ao),  fortement  amyloide,  compose  do  deux 
inenisques  perfores  superposes,  a  bords  minces  et  convexes  vers  le  haul, 
l'inferieur  plus  petit  que  l’autre. 

Ainsi  constitue,  l’appareil  apical  du  Roccella  montagnei  parait  intermc- 
diaire  entre  ceux  du  type  pre-archaeasce,  que  rappelle  la  longue  doublure 
de  1’ endoascus  ne  formant  pas  un  vrai  ddme  apical,  et  ceux  du  type 
eu-archaeasce  dont  il  possede  l'anneau  amyloide  en  meme  temps  que  la 
nasse  (voir  M.  Chadeeaud,  M.  A.  Letkouit-Gaunou  et  M.  C.  Eavbe. 
1963).  Cela  indique  que,  par  ses  asques,  le  Roccella  montagnei  est  d’un 
type  relativement  primitif  que  nous  avons  retrouve  chez  le  Horxelk 
fuciformis  D.C.  et  le  Roccella  africana  Wain. 

(1)  Sur  coupes  h  l’Mmatoxyline  monMrs  au  baump. 
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\  maturite,  les  asques  du  Roccella  montagnei  s'ouvrent  par  le  pheno- 
in, 'in1  du  «  Jack  in  box  » ;  l'exoascus  se  rompt,  a  mi-hauteur,  la  semble- 
l-i!  nil  il  devient  callosique,  et  l’endoascus  s’allonge.  Les  asques  sont  done 
Hu  lype  bitunique  lypique,  comme  ceux  d’ailleurs  du  Roccella  fucoides 
(Necks.)  Wain,  etudie  par  D.  H.  S.  Richardson  et  G.  Morgan  (1904). 

I  .a  presence  d’un  anneau  amylolde  au  sommet  d'asques  bituniques 
a  .i>  j;i  ete  signalee  chez  les  Peltigera  (H.  Zjegenpeck,  1926  ;  F.  Magne, 
la  h  i  el  divers  Ascomycetes  non  lichenisants  (voir  M.  Chadefaud, 
1900  :  A.  Parguey-Leduc  et  M.  Chadefaud,  1963).  Le  cas  du  Roccella 
monlagnei  est  toutefois  un  peu  different,  le  caractere  bitunique  etant 
assne  in  a  un  appareil  apical  de  type  pre-archaeasce,  sans  doute  archai'que. 

I  i  Roccella  montagnei  etant  la  seule  espece  de  ce  genre  dont  sont 
n.inius  a  la  fois  l’appareil  apical  et  le  mode  de  dehiscence,  e'est  actuel- 
Im  mi  la  seule  oil  la  coexistence  du  type  pre-archaeasce  et  dim  Jack  in 
box »  a  pu  etre  constatee. 

4.  —  LE  TYPE  APOTHECIEN  DU  ROCCELLA  MONTAGNEI. 

A  -  Par  leur  ontogenie,  les  apothecies  de  ce  Lichen  rappellent  celles 
des  I.ecanorales  typiques,  mais  seulement  de  fagon  imparfaite.  F.n  elTet : 

")  Comme  chez  les  L4canorales,  elles  derivent  d’une  ebauche  apothe- 
'  r.l-  i  (institute  par  un  carpocentre  reticule  qu’encerclent  un  plexus 
I'in  iiiiicentral  et  une  enveloppe  pericentrale  dont  le  plancher  s’entoure 
d  un  pio-parathecium  (=  anneau  pro-parathecial).  Celui-ci,  avec  le 
plexus  circumcentral,  forme  la  peribase. 

1 1'  plus,  le  nodule  pro-sporophytique  contenu  dans  cette  ebauche 
rappelle  celui  du  Lecanora  subfuscata. 

b)  Contrairement  au  cas  des  L^canorales  typiques  : 

i  le  carpocentre  se  transforme  rapidement  en  un  nodule  paraplec- 
lem  livmateux  (formant  la  partie  centro-basale  du  sous-hymenium) ; 

-•  11  n’est  pas  certain  que  le  plexus  circumbasal  participe  activement 

In  i  l  oissance  en  diametre  de  Tapothecie  ; 

•  surtout,  il  nc  se  forme  pas  d’ appareil  paratheeiat. 

Cell,  derniere  particularity  rappelle  le  Phludis  agetaca  et  le  Baeomuces 
rufus. 

B  Concernant  la  palissade  hymeniale,  certains  caracteres  font  penser 
*1" 1111  a  affaire  a  un  reseau  paiaphysoide,  d’autres  a  un  systeme  de  para¬ 
lyses  vraies. 

"i  Comme  dans  le  cas  d’un  reseau  paraphysoide,  il  n’y  a  pas  de  cavite 
•'ipolhceiale  sous  le  toil  et  quelques  observations,  malheureusement 
iiop  |m'u  certaines,  semblent  indiquer  que  les  Tilaments  hymeniaux  sont 
r;,t  1 1"  hus  non  seulement  au  carpocentre  ou  a  l’anneau  pro-parathecial, 
|"a's  "lssi  au  toil,  ou  a  une  couche  d'hyphes  tectales  ( =  liyphes  sus- 
lyirn-inides)  remplagant  celui-ci.  En  outre,  comme  celle  de  paraphysoides, 
apjiiH  ition  des  premiers  filaments  hymeniaux,  au-dessus  du  carpocentre 
•|('C"i"|i:iyne  un  etirement  vertical  de  la  partie  superieure  de  celui-ci 
11  l'vs  ; i laments  sont  d’abord  epais,  avec  parfois  une  paroi  bien  visible, 
<,l|||nir  s  lls  se  formaient  par  transformation  directe  d’hyphes  carpo- 
cen  traits.  1 
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b)  Par  contre,  comme  des  paraphyses  vraies  : 

1 .  a  la  base,  les  filaments  hymeniaux  se  ramifient  abondamment  vers 
le  haul,  en  particulier  dans  les  parties  les  plus  agees  de  l’hymeniuni: 

2.  au  sommet,  ils  se  prolongenl  par  dcs  ramifications  a  extremites 
fibres  (=  les  ramifications  epilheciales)  ; 

3.  enfin,  s’il  est  certain  qu'ils  se  cletachent  du  carpocentre  ou  du  pro- 
parathecium,  on  a  vu  plus  haut  qu’il  n'a  pas  ete  nettement  prouve  cpie 
leur  sommet,  meme  a  l’etat  jeune,  soit  en  continuite  avec  le  toit.  11  pent 
n’gtre  qu’insinue  entre  les  hyphes  tectales,  ou  soude  a  celle-ci. 

c)  L’incertitude  devant  laquelle  on  se  trouve  ainsi  place  conduit  ;i 
formuler  les  trois  hypotheses  suivantes  : 

1 .  Les  hyphes  de  la  palissade.  hymeniale  seraient  des  paraphyses  vraies. 
Celles-ci  n’auraient  au  sommet  que  des  rapports  de  contiguite  (non  de 
continuite)  avec  le  toit,  sous  lequel  elles  se  ramilieraienl  et  s’anaslunm- 
seraient  pour  former  l’epithecium. 

2.  II  se  formerait  d’abord  un  reseau  paraphyso'ide,  qui  ensuile  engen- 
dreraii  des  paraphyses  vraies,  comme  le  fait  celui  du  Phlyctis  ayelaea 
et  d'autres  Lecanorales.  Ce  reseau,  etire  verticalement,  se  developperait 
entre  le  carpocentre  ou  le  pro-parathecium  d'une  part,  et,  d'autre  pari, 
le  toit  ou  la  couche  de  filaments  tectaux  sus-hymeniaux.  Les  paraphyses, 
a  sommets  fibres,  naitraient  de  sa  base  ;  leurs  sommets  se  ramilieraient 
pour  former  1’epithecium. 

3.  La  palissade  hymeniale  serait  lout  enliere  paraphyso'ide.  A  la  partie 
superieure,  elle  serait  d’abord  en  continuite  avec  le  toil,  puis  elle  s’ea 
detacherait.  Son  sommet,  devenu  libre,  formerait  le  reseau  epitheeial. 
De  celui-ci  se  detacheraient  ensuite  les  courts  filaments  de  la  pruine. 
Ceux-ci,  naissant  d’un  reseau  paraphyso'ide  qui  derive  du  carpocentre, 
pourraient  etre  compares  aux  pro-paraphyses  des  Baeomyces  qui  sont 
engendrees  par  le  sommet  du  carpocentre. 

En  1961,  nous  avions  adopte  la  premiere  hypothese.  Dans  l’etat  aduel 
des  connaissances,  la  seconde  peut  paraitre  la  plus  vraiseinblable.  1  oute- 
fois,  la  troisieme  qui  permet  un  rapprochement  interessant  avec  le  type 
pre-parathecien  ne  pent  etre  rejetee.  Pour  nous  faire  une  opinion  sur 
ce  probleme,  nous  attendrons  que  de  nouvelles  recherches  soient  nitre- 
prises  sur  cette  espece  ou  des  especes  voisines. 

C  —  En  definitive,  le  R.  montagnei  a  des  apothecies  d’an  type  voisin 
de  celui  des  Lecanorales,  mais  A  developpemenl  incomplel  (ou  imparfait), 
parce  que : 

1 .  Ieur  peribase  se  reduit  a  un  anneau  pro-parathecial ; 

2.  elles  sont  depourvues  d’appareil  parathecial; 

3.  leur  hymenium  parait  forme  d’un  reseau  paraphysoide  important 
et  persistant  (non  fugitif),  producteur  de  paraphyses. 

Par  l’absence  d’appareil  parathecial  et  la  coexistence  probable,  dans 
1' hymenium,  de  paraphysoides  persistants  et  de  paraphyses,  ces  apothecies 
rappellent  celles  du  Phlyctis  ayelaea.  On  peut  se  deraander  si  leur  earac- 
tere.  imparfait  tient  a  ce  qu’elles  sont  demeurees  a  un  stade  pre-parathe- 
cien,  moins  evolue  que  le  stade  parathecien  des  Lecanorales  typiques  el 
encore  depourvu  de  parathecium,  ou  si,  au  contraire,  l’absence  de  celui-ci 
resulte  d'une  evolution  neotenique,  au  terme  tie  laquelle.  le  developpemenl 
demeure  inacheve,  avant  qu’un  parathecium  ait  ete  engendre. 
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Comme  les  asques  semblent  intermediaires  entre  les  types  pre- 
archaeasce  et  eu-archaeasce,  done  encore  pen  evolues,  1’id'ee  que  le 
montagnei  est  un  Discomycete  prd-parathecien  parail  la  plus  plausible. 
On  remarquera  cependant  ici  que  cc  type  serait  alors  en  meme  temps 
pie-lt:riinorien,  done  different  de  celui  des  Baeomyces,  Ini  aussi  pre-para- 
tlu'fien,  mais  bien  plus  distant  du  type  lecanorien.  Ainsi,  le  Roccelta 
nwnlagnei  se  situerait  dans  le  groupe  phyletique  des  Lecanorales  el  les 
llarnmyees  dans  un  groupe  distinct. 


III.  LES  ARTHONIA,  OPEGRAPHA  ET  GRAPHIS. 

>lue  I  on  sail  sur  l’ontogenie  de  ces  trois  genres  peut  etre  resume 
de  la  fa?on  suivante. 


J.  —  LE  GENRE  ARTHONIA. 

1 1.  7.n< ;<i  (191 1)  a  etudie  le  developpement  des  apothecies  de  VArthonia 
cinnabarina  Wallr.,  qui  sont  des  pelites  lirelles  etoilees,  couvertes  d'unc 
prnine  rouge. 

I  .n  tenant  compte  des  connaissances  actuelles,  nous  dirons  que  : 

")  hes  lirelles  derivent  chacune  d'un  petit  plexus  prinwrdiul,  analogue 
a  niiii  ties  Lecanorales. 

In  l  .nsuite  ce  plexus  devient  une  ebauche  apolliecialc  simplifier,  reduite 
own""'  celle  du  Phlyctis  agelaea  a  un  rese.au  carpocenlral,  reconvert  d'un 
tniL  pericentral. 

‘  )  l-e  reseau  carpocenlral  se  subdivise,  comme  chez  diverses  Lecano- 
r;|l's  (,‘l  d’autres  Discomycetes),  en  deux  parties  superposees.  savoir  : 

1.  une  partie  inferieui-e,  qui  devrait  etre  paraphysogene,  mais  ne 
pn»!iiil  pas  de  paraphyses,  et  n’est  que  sous-hymmiale.  Les  filaments 
iiscoi/riies  s’y  developpent ; 

-■  one  partie  superieure  paraphyso'ide  et  hymeniale,  entre  les  filaments 
de  hxjueUe  se  developpent  les  asques. 

<l)  II  n ’y  a  ni  paraphyses  vraies  ni  appareil  paralhecial.  Le  toil  persiste 
et  sa  l  d'epithecium. 

'i  I  lien  que  H.  Zogg  ne  traite  pas  de  la  croissance  de  la  lirelle,  il  est 
piobable  qu’elle  met  en  jeu  une  peribuse,  comportant  un  plexus  annu- 
liiire  eircumcentral. 

1  """lie  le  Roexella  rriontagnei,  l’.L  cinnabarina  a  done  des  apothecies 
rein  parables  celles  des  Lecanorales,  mais  elles  sont  simpliliees  et  comme 
m.ichevees,  a  la  fa^'on  de  cedes  du  Phlyetis  agelaea.  Elies  sont  meme 
encort-  plus  inachevees  et  imparfaites  puisque  leur  structure  a  l’etat 
atlul1''  correspond  a  peu  pres  a  celle  d’une  jeune  ebauche  du  Buellia 
<tmrsn-iix  au  stade  II  de  son  developpement,  et  que  1’hymenium  est 
"I""'  par  un  reseau  paraphysoide,  sans  paraphyses  vraies. 

iiim.  comme  le  Roccella  montagnei,  1’.4.  cinnabarina  doit  etre  a  la 
"is  mi  pre-paralhecien  et  un  pre-lecanorien,  a  moins  que  ce  ne  soil  un 
"i"a  nil  frappe  de  neolenie.  Selon  1-'.  Magne  (1946).  ses  asques  sont  du 
M"‘  i"lunique-nassasee  «  a  Jack  inbox  ». 


Mme  M.-A.  LETROUIT-GAL1NOU 


2.  —  LB  GENRE  OPE  GRAPH  A. 

Deux  especes  out  ete  etudiees :  V  Opegrapha  alia  Peis.,  par  H.  Zogc 
(1941)  el  YOpegrapha  viridis  Pers.  ex  Ach.  par  D.  Ambroise  (1902), 

Ces  deux  auteurs  sont  arrives  a  des  resultats  identiques.  Nous  nous 
baserons  plus  specialement  sur  les  observations  de  D.  Ambroise,  que 
nous  avons  personnellemenl  veriliees  (les  planches  XL11I  et  XL1V  ont 
ete  dessinees  en  utilisant  les  coupes  de  ce  cliercheur)  et  d’apr£s  lesquelles ; 

a)  Commc  celle  des  Lecanorales  typiques,  l’apothecie  des  Opegmphti 
derive  d'un  plexus  primordial  (pr).  II  est  petit  etspheriquefpl.XLIIl.A). 

b)  Ensuite,  ce  plexus  grossit  et  il  se  transforme  en  une  ebauche  a/nthe- 
eiale  d’abord  formee,  conune  celles  du  Phlgdis  et  de  VArlhonia,  settle¬ 
ment  par  un  rarpocentrc.  (c)  reticule  et  un  toil  pericentral  (/) ;  le  carpocentre 
contient  Yappareil  ascogonial  (ib.,  B  et  C). 

c)  Egalement  comme  chez  VArlhonia  (pi.  XLIV,  A),  le  carpocentre  se 
subdivise  en  un  reseau  sous-hymenial  (rsh  —  sli)  et  un  rescau  paraphijso'ide 
(r)  superposes. 

Le  rescau  soiis-hymenial  est  mince  et  serre.  Les  hyphes  ascGgenes  s’y 
developpent. 

Le  rescau  paraphysoide,  plus  lache,  est  place  au-dessus.  Ses  hyphes 
sont  attachees  a  la  fois  au  reseau  sous-hymenial  et  au  toit,  et  les  hyphes 
aseogenes  n‘y  penetrent  pas.  D'abord  mince,  il  s’epaissit  ensuite:  en 
mcme  temps,  11  s’etire  verticalemenl. 

d)  La  transformation  de  l'ebauchc  en  une  lirelh;  allongee  resulle  de 
la  differenciation,  sur  ses  bords,  de  ce  qui  deviendra  les  cotes  et  les  extri¬ 
mites  de  celfe-ci. 

Sur  les  rdtes,  auLour  des  deux  reseaux  du  carpocentre,  se  forme  un 
manchon  ou  mur  pericentral  (exc)  compose  d’ltyphes  a  paroi  epaisse,  qui 
brunissent  peu  a  peu,  de  haul  en  bas  (pi.  XLI1I,  D  et  pi.  XLIV,  A). 
Ensuite,  la  pigmentation  de  ces  hyphes  gagne  les  couches  inferieures 
du  reseau  sous-hymenial,  qui  se  transformed  ainsi,  tardivement,  en 
un  mince  plancher  (pi),  complclanl  l’enveloppe  pericentrale.  Ce  phmcher 
denteure  moins  sombre  que  le  toit  et  le  manchon  pericentraux  (pi.  XLIV. 
C). 

Aux  extremites  (pi.  XLIV,  B),  le  mur  pericentral  fait  defaut.  11  est 
remplace  par  un  plexus  terminal  ( le )  qui  a  mcme  structure  que  le  plexus 
primordial  et  qui.  de  par  sa  situation  relativement  au  carpocentre.  doit 
etre  homologue  a  un  segment  du  plexus  circumcentral  annulaire.  du  Leaden 
elaeochroma.  du  Lecanora  subfuseata ,  du  Phlyctis  agelaea  et  du  Huccello 
montagnei. 

Mur  pericentral  el  plexus  lerminaux  appartiennent  tous  deux  a  la 
peribase  et  derived  d'un  memo  plexus  circumcentral  annulaire.  rein- 
Lurant  le  primordium  et  analogue  a  celui  des  Lecanorales.  Mais  : 

1 .  Sur  les  cotes,  ce  plexus  ne  s'accroit  pas  et  ne  se  differencie  pas, 
il  s’incorpore  tout  entier  a  l’enveloppe  et  joue  le  idle  d'un  manchon  Pen' 
central  sans  en  avoir  exactement  la  structure. 

2.  La  oil  ce  manchon  n'existe  pas,  les  restes  du  plexus  annulaire  cir- 
cumcentral  devienuent  les  plexus  lerminaux  de  la  lirelle.  Us  s’accroissent 
en  direction  centrifuge  par  formation  de  nouvelles  hyphes  sur  leur  fao‘ 
externe,  c’est-a-dire  terminale.  En  meme  temps,  les  hyphes  de  leur  face 


Source :  MNHN,  Parii 
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interne  se  differencienl  comme  l’avaient  fait  celJes  du  plexus  primordial : 
lenrs  parties  superieure,  moyenne  etinferieure  deviennent  respectivement 
lectnle,  paraphysoide  et  sous-hymeniale,  ce  <jui  a  pour  effet  d’allonger 
simiillanement  le  toil.,  le  reseau  paraphysoide  el  le  reseau  sous-hymenial 
de  I’ebauche. 

Dims  le  eas  des  lirelles  ramiliees,  il  existe  un  plexus  terminal  a  l'extre- 
mili'  de  chacune  de  leurs  branches. 

<■)  '  omme  chez  VArthonia,  il  ne  se  forme  ni  appareil  paratliecial ,  ni 
parnnhgses.  Le  reseau  sous-hymenial  n’est  pas  paraphysogene,  et  le 
reseau  paraphysoide  devient  lui-ifigme  I'hymenium,  dans  lequel  ses 
filaments  remplacent  les  paraphyses.  Il  n’y  a  pas  non  plus  de  pro-para- 
Uieeium  comparable  a  celui  du  Hoccella. 

f)  i  inalement,  le  toit  se  fend  longitudinalement  k  partir  du  centre 
do  la  lirelle,  le  long  de  sa  parlie  mediane  generalement  amincie,  et  sans 
(|u'ain'un  dispositif  special  prepare  sa  dehiscence.  Puis,  les  hyphes  asco- 
lii'ii'  engendrent  les  asques  qui  se  developpent  entre  les  filaments  du 
resen i i  paraphysoide  et  qui  sont  bituniques-nassusr.es. 

I  \  ipulum  derive  directement  de  l’enveloppe  pericentrale  (toit, 
man  lion  et  plancher).  Il  est  dur  et  coriace,  comme  la  paroi  peritheciale 
de  ii nibreux  Pyrenomycetes. 

/  i Ir/initioe,  les  apothecies  des  Opegrapha  sont  comparables  a  celles 
des  l:  >reella  et  Arthonia,  e’est-a-dire  prd-paratheciennes  et  pre-Mcanoriennes, 
a  nn  ins  qu’elles  ne  soieut  lecanoriennes,  mais  simplifiees  du  fait  d’une 
rvole  ion  neolenique.  Mais  elles  sont  plus  simples  que  celles  des  Roccella, 
rar  .-lies  n’ont  ni  pro-parathecium  ni  paraphyses.  De  plus,  elles  on  different 
par  ime  disposition  particuliere  de  leur  peribase  dans  laquelle  le  plexus 
cirri! i m neutral  se  reduit  ^  des  plexus  lerminaux  au  niveau  desquels  le 
man  Don  pericentral  est  interrompu,  ce  qui  fait  qu’elles  se  transforinent 
rn  In -  lies  allongees,  simples  ou  ramiliees. 

D  joes  cela,  et  malgre  l’absence  de  paraphyses  vraies,  les  Opegrapha 
soul  mm  pas  des  Pyrenomycetes  Ascoloculaires,  mais  des  Discomycetes 
proi  I:  m  des  Lecanoriens.  En  effet:  — 1)  leur  ebauche  se  difierencie  de 
la  nn  me  fagon  ;  —  2)  leurs  filaments  paraphysoi'des,  comme  ceux  des 
Lien:  liens,  derivent  du  sommet  du  carpocentre.  I  Is  en  different  seu- 
Icmi  n:  parce  qu’ils  sont  persistants  et  non  pas  seulement  transitoires. 

3.  —  LE  GENRE  OB  APHIS. 

*'  noi.fe  (1905)  a  etudid,  du  point  de  vue  ontogenique,  les  lirelles 
,U|  ''  legans  Ach.,  et  H.  Zogg  (1941)  celles  du  G.  scripta  (L.)  Ach.  Plus 
"  "  "  1  "  ill.  M.  C.  Jankx-Favbe  (l@6-4)a  repnsl’etuide  deces  deux  especes 
1  m"  "anii-re  plus  precise  et  plus  approfondie,  et  ce  sont  les  resultats 
1(1  snn  travail  que  nous  allons  resumer  et  interpreter  (fig.  12). 

")  I  i  lirelle  des  Graphis,  comme  celle  des  Opegrapha,  derive  d’un 
'"on/  primordial  de  type  lecanorien.  Toutefois  : 

l’st  dds  le  stade  de  ce  reseau  que  s’amorce  l’allongement  de  la 

-  1  s  ee  stade  aussi  se  diflerencient  les  archicarpes,  et  il  s’en  forme 

v  oaux  dans  ses  extremites  au  fur  et  a  raesure  qu'elle  s’allonge. 


Source :  MNHN,  Paris 
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b )  Ensuite,  Yibauche  apotheciale  est.  egalement  semblable  a  celle  des 
Opegrapha,  el  Idcanoriennc.  Majs  : 

1 .  son  plancher  (pi)  se  differencie  precocement,  et  ses  hyphes  demeurent 
hyalines  ; 

2.  I’integrite  chi  reseau  paraphi/so'ide  du  carpocentre  n'est  que  trnnsi- 
toire.  II  se  rompl,  et  la  partie  superieure  de  ses  filaments  (r)  reste  sus- 
pendue  au  toil,  le  long  du  plan  de  symetrie  de  la  jeune  lirelle  ; 

:5.  le  rese.au  sous-hymenial ,  peu  distinct  du  plancher  qu'il  surinonte. 
est  paraphysogene :  il  engendre  des  paraphyses  epicentralcs  qui  sent  des 
paraphyses  vraies. 

c)  La  peri  base  des  Graphis  est  du  meme  type  que  celle  des  Opetjiaphu, 
e’est-a-dire  que  :  —  1 )  le  manchon  pericentral  ( mp )  ne  garnit  que  les  cdles 
de  la  lirelle,  snr  chacun  desquels  il  constitne  un  mur  pericentral  imp), 
—  2)  le  plexus  circumcentral  forme  un  plexus  terminal  (tr)  a  ciuicune 
de  ses  extremites.  Cependant,  elle  est  un  peu  plus  complexe  pan  e  que 
le  mur  pericentral  est  double  par  une  couche  d’hyphes  hyalines  (bh), 
anastomosees,  qui  prolongent  vers  le  haut  le  reseau  sous-hymenial. 

Cela  dit  : 

1.  les  plexus  term inaux  (fig.  12,  B),  fonctionnant  exactement  cunune 
chez,  les  Opegrapha,  allongent  la  jeune  lirelle,  e’est-a-dire  simultaiiement 
son  toil.  (/),  son  plancher  (pi),  le  reseau  paraphysoi'de  ( r )  et  le  reseau 
sous-hymenial  paraphysogene  ( rsh ).  Au  fur  et  a  mesure,  celui-ci  se 
garnit  de  paraphyses  ; 

2.  sur  les  cotes  de  la  lirelle  (it)..  A),  les  deux  murs  pericentrau\  (mp) 
s’allongent,  peut-etre  parce  qu’il  s’y  ajoute  une  partie  pro-parathcciale. 
La  couche  hyaline  qui  les  double,  mince  et  en  continuite  par  sa  base 
avec  les  bords  du  reseau  paraphysogene,  engendre  comme  celui-ci  des 
paraphyses:  ace  stade,  et  en  coupe  transversale  (tig.  12,  A),  l’ebauchc 
encore  close  rappelle  d’assez  pres  l’ebauche  apotheciale  du  Buellia  canes- 
cens  Dicks,  sauf  que  son  excipulum  et  son  toit  sont  beaucoup  plus  epais. 
Son  caractere  lecanorien  est  done  net. 

d)  Toujours  comme  chez  les  Opegrapha,  il  ne  se  forme  pas  d’appardl 
parathieial.  L' excipulum  est  forme  par  le  plancher,  le  toit  et  le  manchon 
pericentraux.  celui-ci  etant  peut-etre  ensuite  remplace  par  un  pro-para- 
thecium,  comme  il  vient  d’etre  dit. 

Le  toil  est  forme  d’hyphes  dressees,  presque  verticales.  11  s  -  paissit 
par  l’allongement  de  celles-ei,  puis  il  se  fend  selon  le  plan  de  symetrie 
de  la  lirelle.  Ilya  alors  simplement  separation  des  hyphes  dressees  enea- 
drant  ce  plan.  Apres  sa  dehiscence,  ses  moities  droite  et  gauche  sont 
rejetees  lateralement  et  elles  s’ajoutent  aux  llancs  de  1’excipulum. 

Quand  1’allongement  de  la  lirelle  est  termine,  le  manchon  pericentral 
se  developpe  autour  de  ses  extremites.  Ainsi,  il  se  complete  et  les  enclot- 

Entre  les  paraphyses  se  developpent  les  asgues,  qui  sont  post-archaeas m 
(nasse  apicale  peu  nette  ou  nulle)  et  proches  du  type  leotien  (dome  apicnl 
a  gros  pendentif  formant  un  bouchon  apical  sans  anneau  diherencicl- 
11s  s’ouvrent  par  une  fente  longitudinale,  subdivisant  en  deux  moities 
le  sommet  de  1’exoascus,  ce  qui  rappelle  le  cas  des  Archaeasces  tyi'iques. 

e)  Chez  le  Graphis  eleyans,  il  se  forme  plusieurs  ascocarpes  success!^ 
emboltes  les  uns  dans  les  autres. 


Source :  MNHN,  Park 
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:  DISCOLICHEP 


li'“lr  *•  Graphis  caf  da  mime  type  m  cell c  da  Ope- 
«TaPha  sa"f  ?“  e//e  moins  simple,  on  moins  simplify,  car  ■ 

I  son  reseau  sous-hymenial  produit  des  paraphyses  epicentrales,  el 
son  reseau  paraphysofde  ne  conserve  pas  son  integrite  ; 

danS  sa  .penbase’  les  inurs  pericentraux  sonl  doubles  d’une  couche 
hyaline  paraphvsogene. 


“• c  "-**«■*  -  a.  M«»  d'«„. 
I,  ,  Son  excipulum  formti  par  le  (oil  (I).  Io  planchei- 

,  !,  |  ri"a .  "„h°,"  /,?,'Tnt,'aUX  ,k'l  iv''  tout  >  'le  IVnvelnppe  peri- 

r  . "■  — 1  -  —•»>  BfctoStoi , 

.  I'l .  rarpoeontrales  ■(  . . .  .  .  . 

paiaphysoulen  ;  «//.  reseau  sou.s-hymOnial  paraphysogene  ;  I,  toil  nei  i- 
' 1  •  tc<  Plexus  terminal  ;  ih,  thalle).  P 


vt' °"  «*»  aussi  <!»•••*  «  plus  evoluee 

. .  c  J^fZZ  .  u"  •f*t  «»•«  co,11™ire  rlfc.  est  lecano- 

tuque,  on  .lira  qu  elle  est  marquee  par  line  ndotenie  moins 
Pousse,  que  l’apothecie  des  Opegrapha. 

t,!:;,,™'''  •*”  C-  JANUX-Favnn,  main  conlrairement  a 
|,„  ;'1  H-  S,AXT“iiON  ll9o°l  «  *  M.  Cuadkfaud  (I960  nrais  non 

;  i  X?  V""  mdicalc"'mt  '«  Opegrapha,  ies  da  Graphi- 

1“"'  "  »  aUT  *“x  “l»»  w  pas  non  pins 

,  L!i'?,ph  ““TT  ?  sonl  Pours. is  [Tune  nasse 

soul  a  la  '0Js  des  Archaeasces  eL  des Bituniques  ty piques 
d,!7  '  du  Jaik,  m  »»•  •  oubiiera  pas  a  ce  sujet  qo'il  y  a  en 

. .  ST!  e'  ,me  “voI,,ti°“  “mplexe des  asques 

i! .  -'I-  CBAUEr-Aun.  M  A.  Lirrnoun-G.ua.min,  M.  C.  Favms  (19611), 

jiuil  des  types  ascaux  tres  varies.  v  h 
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IV.  LE  TYPE  D’APOTHfcCIE 
ET  LA  POSITION  SYSTEMATIQUE  DES  GRAPHIDALES. 

A  -  Ce  qui  precede  montre  que  les  apothecies  ties  Graphidales  .ml 
en  commun  quelques  caracteres  permettant  de  defimr  chez  elles  un  lype 
de  developpenlent  distinct  dc  ceux  des  Lecanorales  et  des  Baeomijc 
Ces  caracteres  sont  les  suivants  : 

a)  Comme  chez  les  Lecanorales,  11  se  diflerencie,  aux  depens  d'un  plexus 
primordial,  une  ebauche  apothecialc  constitmic  d  on  cavpocentrc  el  d  line 
enveloppe ' pericentrale,  et  entouree  d'une  peribase. 

b)  La  peribase  sert  uniquement  a  la  croissance  de  rttauche  apotbi- 
ciale  soil  en  diamclrc  (ascoearpes  eircalaires  des  Borcdla),  soil  en  lonacear 
el  en  lareeur  (lirelles  des  Artkonia,  Opegrapha,  Gropius,  etc...}.  Lonlmi- 
rement  ice  qui  s’ observe  Chez  les  Lecanorales,  elle  ne  produit  pas  il  appt- 
reil  paralhecial. 

Chez  les  especes  k  apothecies  rondes,  elle  se  forme  aux  depens  d  un 
plexus  circumcentral  annulaire  qui  cntoure  a  la  fois  le  carpoceiiliv  el 
les  bords  du  toil  et  du  plancher  pericentraux.  Sauf  qu  il  est  beaunmp 
plus  developpe  et  meme  differencie,  ce  plexus  est  comparable  a  celui 
des  Ldcanorales  des  g.  Lecanora  et  Lecidea ,  qu.  au  contraire  Renew* 
rudimentaire. 

Chez  les  especes  a  lirelles,  la  peribase  est  represents  par  deux  lorms- 
ti.ms  dislinctes  :  —  1)  k  chaque  extremite  de  la  lirelle,  un  plexus  b  rnunnl 
de  meme  nature  que  le  plexus  annulaire  des  especes  circulates .  il  assurt 
l’allongement  de  la  fructification  ;  -  -  2)  sur  ses  Danes,  un  manchon  pen- 
central’  comparable  a  celui  des  Lecanorales  du  g.  Buelha,  et  pai  lequel 
est  produitc  la  croissance  en  largeur  et  en  hauteur. 

r)  Le  carpocentre  s'accroit  aux  depens  de  la  peribase.  En  meme  temps, 
il  se  transforme  en  un  reseau  sous-hymenial  surmonte  d  un  rescan  |urj 
physoi'de.  Ces  deux  formations  equivalent  aux  reseaux  paraphysogene 
et  paraphysoi'de  des  Lecanorales. 

Chez  les  Rmcelltl.  a  apothecies  rondes,  11  est  probable  que  des  pm 
phvses  vraies,  produites  par  le  reseau  sous-hymemal,  s  ajoutent  an  ’ 
paraphysoi'de  pour  former  l'hymeuium.  Toutefois,  cela  n  est  pas  drmontn 
et  necessiterait  de,  nouvelles  observations. 

Parmi  les  especes  lirelliformes  :  -  1)  chez  les  Adhonla  et  OpcjrapM, 
le  reseau  paraphysoi'de  eonstitue  a  lm  soul  la  pallssade  hyme  ; 
n’y  a  pas  de  paraphyses  vraies ;  -  21  chez  les  Graph, s,  an  cm  Iran, 
le  reseau  sous-hymenial  engendre  lies  paraphyses  \raies  qui  <- 
tuenl  au  reseau  paraphysoi'de,  lequel  disparaft. 

De  plus,  chez  les  Graphis,  le  comportement  du  carpocentri  an  co 
de  sou  accroissement  n'est  pas  le  meme  scion  qu  il  s  agit  de  la  i  n.is.a 
en  longueur  ou  en  largeur.  Pendant  la  croissance  en  longueur  F>  ( 
de  beaucoup  la  plus  importante,  ses  parties  les  plus  jeunes  F  ' 
d'abord  un  reseau  paraphysoi'de,  que  remplacent  ensuite  les  p-'M 
Pendant  la  croissance  en  largeur,  au  contraire  Ires  reduite,  U  n  \ 
formation  du  reseau  paraphysoi'de. 


Source :  MNHN,  Pari! 
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Le  P'and‘‘r  de  Vtrweloppe  piricentrale  (assez  mal  dilKrencie  chez 
.vrlams  Onpm)  contnbue  teujours  a  la  formation  tic  l'exdpulum 
S^“pSTfcS  t0“  0nt  ““  C0“traire  une  destines  variable 

I  Chez  les  liocrellu,  le  toit  ne  s’aceroit  pas  en  diametre  et  il  disparait 
ha  passage  a  1  etat  adulte.  Sur  les  parties  peripheriques  de  I'apotheci 
pa,  seat  les  plus  jeunes,  d  est  template  par  des  hyplres  teetales,  qui  rest™ 
c  .  ”  .!>“•  »  «  pent  que  ces  hyphes  conMbuent  a 

■'  d“  rese““  eP'Uiecml,  mais  celui-ci  est  plus  probablemcnt 

S  '“des  paS7;sees8.aMSt0m0S''S  ""  "m'‘  d'S  1W™ 

,  ah  .'iSS  £  ?P**W**  et  'f  <****.  le  to#  est  au  eoutraire  persis- 
'  a  (  f  ,  ph  ‘  11  eT°lue  meme  ea  s'epaississant.  Dans  ces  deux 
gear,, a,  1  se  fend  longrtudmalement,  puis  ses  deux  moities  s'ecartent  pour 
L"  bynienium  a  nu.  Une  lots  amsi  ecartees,  ces  moities  participent 
1  ia  formation  des  parties  laterales  de  I'exclpulam.  P  P 

I1'  Cl'“  Arthmia,  le  comportement  de  l'enveloppe  pdricentrale 
si  <  n.  ui  e  mal  connu.  Nous  pouvons  cependant  dire  que  le  till  demeure 
(iiah ahleinent  ridunentaire  et  que.  contrairement  4  [opinion  elassique 
il  se  larine  cependant  un  excipulum.  oiassiqoe, 

'nut  ujeuter  a  cela  que  Pexcipidom  de  certains  Graphix  devient 
,1  ion1dW,ra™mde  M  nVneraiion  de  I'apothdd,' : 

les  autre”.  *  d  apothecies  successives,  emboltees  les  lines  dans 

Mlirh  l'[!t™S„Celf'  t  malSr<i  .l?  differences  sur  lesquelles  nous  avons 
,p  “ e  tlJ,pe  sraptniim  ainsi  detini  semble  se  rattacher 
SZS.  •f5'Pt',  ,amor!,!<  ■  ■*>»  constitution  du  primordium. 
mlra  ■  red,  p  ba“cha  “PUtheciale  ;  comportement  analogue  du  carpo- 
i  i  i,  reduction  de  l  bynienium  a  la  seule  palissade  parapbysoide 
ta  ,  s  Opeprap/iu  (Uraphidales)  et  les  Pertumria  (Ueanorales,'  mais 
rh(;  1,1  rlf  f>ipa  asfz  special!  1  existence  d'une  pe, abase  comme 
,es  G,aphis- manc"on 

“"1  *  1'"bseMa  *r**Mm.  Cette 
,,„V  ,  ;™!“!  le,  typeprt-pomf/iccicn  des  Baeomp.es  et  nous  avons  vu 

mil,'  1 1  CpeUl  <*“  I'5  BmHh.  les  filaments  de  la 

deux  Ivul  d-|rmPTableS  8“X  PtU'Paraphyses  de  ceux-ci.  Toutefois,  les 
Ilium  o'  ,  ‘  “ettement.  En  effet,  chez  les  Bammpces,  l'hyme- 

ceutre  „  ,,on  P“.u  lmteneur  de  l'ebauche,  a  ia  place  du  carpu- 
, sur  cellc-ci  et  umquement  aux  depens  des  pro-paraphyses. 

■le, ru  , S'*™""  punt  egalement  etre  compare  au  type  discoslromien 
bain  ■  CbtOh'M.  ,1  (I960)  cbez  les  Discomycttes  non  liclienisants. 
puis  I  I,.  “*  “  diet,  le  parathecium  [ait  defaut  et  le  carpocentre, 

I, . 'I,  1  S""1  ,rac'f  dans  une  formation  protectrice.  Mais  eetle 

el  IBr  r  ' >l  consftuee,  ebez  les  Crapliidales,  par  le  thalle  d'une  part 
disrnsln  ,'  '  P'rtCfdtrale  d'autre  part,  landis  que,  dans  le  type 

fait  . |  1  . 1  , 1  1  s  "b1  d  un  stroma  a  1  intericur  duquel  cette  enveloppe 
plexus  pi,.  '  [I  :IS,1  011  ignore  si  les  Discostiomiens  sont  pourvus  d’un 
'  umcentral  accroissant  l’ebauche. 
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C  -  Au  type  graphidien  se  rattachent  les  diverses  Graphidales  etu- 
diees  et  cn  outre,  le  Phlydis  agelaea  Korb.  Celui-ci  est  habituelkment 
classe  parmi  les  Lecanorales  cl.  par  suite,  nous  l’avons  etudie  avec 
eelles-ci  mais  ses  apothecies  son!  depourvues  d  appareil  parathecial 
et  dies'  s’accroissent  grace  au  fonctionnement  d'un  plexus  annulaire 
circumcentral  a  la  faqon  de  celles  des  Grapbidales.  Toutefois  )e  toil 
pericentral  du  Phlydis  cst  persistant  et  indehiscent,  tandis  que  le  reste 
de  l’enveloppe  pericentrale  est  peu  difference. 

n  _  Le  type  graphidien  est  susceptible  de  nombreuses  variantes 
cue  MM  eu  Poccasion  de  signaler.  En  oulre,  les  espta*  Ml 
montrent  des  differences  qui  ont  conduit  divers  systemat.ciens  a  lo 
eloigner  dans  des  ordres  dilTerenls.  Ainsi : 

,,)  du  point  de  vue  dc  la  forme  des  ascocarpes  les  flraplii.v  Oprjroph 
et  Arlhonia  sont  des  especes  d  lirelles,  tandis  que  les  Roccella  et  les  PWj.Ju 
ont  des  apothecies  circulaires  ; 

b)  du  point  de  vue  de  la  nature  des  lilaments  interascaux,  les  Graphic 
el  les  Phlydis  ont  des  paraphyses  vraies  tandis  que  les  Arlhoma  et  les 
Opcyrapha  n'ont  que  des  paraphyso'ides  ;  le  cas  des  Roccella  demeure 
incertain  ; 

c)  du  point  de  vue  de  la  structure  des  asques,  les  Arthonia  et  les  Ope- 
qrapha  sonl  des  nassasces  bituniques  typiques,  les  Graphis  sont  des  post- 
archaeasces  a  dehiscence  bivalve  et  les  Roccella  des  pre-archaeasces  cm 
des  eu-archaeasces  capables  du  Jack  in  box. 

Cette  diversite  indique  peut-etre  que  le  type  graphidien  reeouvre 
plusieurs  petits  phylums  distincts,  probablement  tous  assez  archaiques. 

V.  LE  THELOTREMA  LEPADINUM  Ach. 

Comme  il  a  etc  dit  plus  haut,  et  pour  dilTerentes  raisons  (nature  des 
oonidies,  structure  des  ascocarpes,  des  asques  et  des  spores),  les  lhelu- 
tremacees  ont  souvent  ete  rapproches  des  Graphidacees.  11  etait  done 
interessant  de  comparer  le  developpement  des  ascocarpes  dans  ces  cleux 

Sous  notre  tliredion,  C.  Souk  (1965)  a  etudie  de  re  point  lie  >«» 
Thelatrema  lepadimtm  Ach.  Ce  Lichen  arboricole  ct  crustace  a  drs  ap»- 
11, cries  rlliptiques  on  circulaires.  F.lles  sonl  entourees  d'nne  parol  propi  ■ 
surplombant  largement  le  disque  liymemal  et  garme  inteneureiiiem 
lilaments  qui.  allonges  transversalement,  sont  qualities  dc  IicnpIV 
cl  sont  bien  distincts  des  paraphyses  presenter  dans  1  hymenium.  Au 
des  ascocarpes,  le  thalle  se  souleve  pour  lormer  une  verrue  oi.ecrtc . 
sommet.  Comme  l’a  montre  H.  Dughi  (1952),  cette  verrue  separeeJJ 
une  fente  de  la  paroi  propre  de  1’apothecie,  est  purement  thaUine . 
ne  doit  pas  etre  confondue  avec  un  amphithccium  lecanonn. 

Certains  stades  du  developpement  n’ayant  pu  Otre  obserses  l’JJ* 
de  C  Sghi.i'k  reste.  malheureusement  incomplete,  ce  qui  rend  diin 
1'intCTpretation  des  fails  observes.  Toutefois,  elle  montre  clairement  q  • 
par  son  ontogenie  et  sa  structure  finale,  l’ascocarpe  des  Thelotrema  cu 
nettement  de  celui  des  Graphidales. 


Source  MNHN.  Park 
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A  L'ontoj)6nie  des  ascoearpes  du  Thelotrema  lepadinum. 

Elle  pent  etre  resumee  de  la  fa$on  suivante  : 

")  Lc  primordium  n’a  pas  ete  observe.  Le  plus  jeune  stade  etudie 
(pi-  M-V.  A)  est  celui  d’une  petite  ebauche  eonique,  plus  haute  que  large, 
mcsiirant  environ  40  x  60  p.  Elle  est  formee  par  tine  base  disco'ide  ( ba ), 
elroite,  portant  un  systeme  palissadique  de  filaments  dresses  {cap)  qui. 
;i  parlir  de  la  base,  d’abord  divergent,  puis  convergent  vers  le  soinmet  (s) 
oil  ils  s’anaslomosent..  Au  centre  s’observent  quelques  cellules  plus 
larges,  qui  sont  les  premiers  elements  de  Yappareil  ascogonial  ( ia ). 

In  Knsuite,  I’ebauche  grossit,  notamment  en  largeur  (pi.  XLV,  R). 
be  i Usque  basal  (ba)  prend  la  forme  d'une  ecuelle.  Le  systeme  palissadique 
ISI  remplace  par  un  capuchon  eonique  (cap),  ouvert  au  soinmet,  entourant 
un  curpocenlre  complexe. 

l.c  capuchon  est  compose  d’hyphes  allongees  selon  les  generatrices 
do  ciine.  II  est  probable  qu’il  derive  directement  du  systeme  palissadique 
du  slade  precedent. 

Le  carpocentre  est  forme  de  filaments  dresses,  ires  nombreux  et  de 
I  mis  sortes,  savoir  :  —  1 .  des  filaments  greles  (fic),  analogues  a  ceux  du 
capuchon;  -  2.  des  filaments  plus  larges  qui,  tres  colorables,  sont  des 
filaments  ascogoniaux  (a);  —  3.  des  filaments  nourriciers ,  formes  de 
cellules  plus  ou  moins  spheriques,  au  contraire  tres  peu  colorables  (cn). 

\  ce  slade,  l’ebauche  est  surmontee  d'un  pinceau  de  filaments  qui 
fra  wisent  le  sommet  du  capuchon.  Les  plus  gros,  intensement  colorables, 
soul  sans  doute  des  trichogynes  (tr).  Les  autres  (si),  plus  etroits  el  pen 
colorables,  sont  peut-etre  les  extremites  de  filaments  ascogoniaux  steriles. 
abortifs. 

I  ;i  ‘-tructure  ainsi  realisee  peut  elre  interpretee  de  deux  facons  difTe- 

rentes  : 

l  1  >n  peut  la  comparer  a  celle  de  l’ebauche.  apotheciale  des  Lecanorales 
"u  des  Lraphidales.  On  dira  alors  que  le  disque  basal  et  le  sommet  du 
capnrhon  representent  respectivemcnt  le  plancher  et  le  toit  d’une  enve- 
l°PI"  pericentrale,  que  la  partie  laterale  du  capuchon  a  la  valeur  d’un 
manchon  pericentral,  el  que  tout  le  reste  constituc  le  carpocentre. 

-  (»n  peut  aussi  la  comparer  a  celle  de  l’ebauche  du  perithece  de 
"Ti  mis  Pyrenomycetes,  constituee  par  un  petit  receptacle  stromatique 
portant  une  palissade  de  filaments  dresses. 

Iv  telles  ebauches,  qu’on  a  qualifiees  de  «  myccliennes  »  ou  plus  correc- 
cnK'"l  ‘*e  "  palissudiques  »,  sont  connues,  par  exemple,  chez  certains 
-fptosphneria,  tels  que  L.  doliolum  (Pers.)  Tub,  ou  elles  donnent  un 
peril  lu  ce  du  type  pyrenospherien  et  ascoloculaire,  a  locule  unique.  Chez 
i  auln>s  especes,  elles  aussi  pyrenospheriennes  et  ascoloculaires,  par 
exciupie  le  Mycnsphuerella  nigerristigma  Iligg.,  elles  se  reduisent  a  un 
"r  iisnile  dans  lequel  le  receptacle  n’est  plus  represente  que  par  une 
Slul(:  i'vphe,  formant  un  tronc  sur  lequel  les  filaments  de  la  palissade 
i,llU  disposes  comme  des  branches. 

(rl||,lsl  ogalement  une  ebauche  arbusculaire  qui  donne  1'ascothecie 

ICu*e  «  asques)  de  divers  Pyrenomycetes  ascohgmeniaux,  par  exemple 
Pr  ains  ^olsa,  ou  les  Thielavia,  ou  YEpichloe  typhina  recemment  etudie 


Source :  MNHN,  Paris 
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par  G.  Doguet  (1960)  :  le  filament  axial  de  l’arbuscule  porle  l’appareil 
ascogonial  ;  ses  branches  sont  les  filaments  recouvrants,  enveloppant 
cet  appareil  (voir  M.  Chadefaud,  1965). 

Dans  le  cas  du  Thelolrema,  le  receptacle  stromatique  serait  represente 
par  la  base  de  l’ebauche,  d'abord  discoide,  ensuite  en  forme  d’ecuelle. 
et  la  palissade  par  le  systeme  palissadique  dont  derivent  le  manchon 
conique  et  le  carpocentre.  De  la  sorte,  malgre  son  aspect,  l’ascocarpe 
de  ce  Lichen  serait  une  sorte  de  perithece,  et  non  pas  une  apothecie 
veritable  :  on  pourrait  le  qualifier  de  perithece  apolhecioide. 

c)  Au  stade  suivant  (pi.  XLVI),  sans  que  l’ebauche  s’accroisse,  le 
carpocentre.  disparait,  tandis  que  se  forment  les  paraphyses,  la  paroi 
laterale  garnie  de  periphyses  et.  autour  de  la  base  de  l’ascocarpe,  une 
zone  connectrice,  non  dilferenciee  precedemment.  Pour  cela  : 

1.  La  partie  centrale  du  disque  basal  devient.  parapliysogene.  Elle 
se  garnit  de  paraphyses  vraies  (q),  epicentrales,  plus  longues  au  centre 
qu'fi  la  peripherie,  de  sorte  que  leur  ensemble  forme  un  systeme  conique, 
Cette  disposition  laisse  a  penser  qu’elles  naissent  en  ordre  centrifuge, 
Leurs  bases  s’incorporent  au  disque  (ba)  qui,  de  la  sorte,  s’epaissit,  et 
sur  lequel  elles  forment  le  sous-hymenium.  Dans  celui-ci  se  devcloppent 
les  premiers  elements  de  l’appareil  ascogene. 

2.  Autour  du  jeune  hymenium  ainsi  forme,  le  capuchon  fait  place  a 
une  paroi  laterale  (pal),  d’abord  close,  puis  ouverte.  et  formee  seulement 
d’un  petit  nombre  d’hyphes  allongees  selon  les  generatrices  du  cone. 
De  ces  hyphes,  les  plus  externes  sont  les  plus  longues.  Elies  engendrent 
de  nombreuses  ramifications  dirigees  vers  I’interieur  de  l’ascocarpe  et 
dont  les  extremites  constituent  les  periphyses  superieures  (per).  Les  plus 
internes,  plus  courtes,  ont  des  ramifications  moins  nombreuses  et  moins 
developpees,  qui  donnent  les  periphyses  inferieures.  De  la  sorte,  la  taille 
des  periphyses  decroit  regulierement  du  sommet  vers  la  base. 

3.  Contrairement  au  capuchon  qu’elle  remplace,  la  paroi  laterale 
ne  repose  pas  directement  sur  le  disque  basal.  Elle  en  est  separee  par  une 
zone  intermediate  ou  zone  connectrice  (z)  qui  recouvre  le  bord  non  para- 
physogene  du  disque  basal.  Cette  zone,  composee  d'elements  a  cytoplasme 
tres  siderophile,  est  bien  distincte  a  la  fois  du  disque  basal  et  de  la  paroi 
laterale. 

C.  Schluk  n’a  malheureusement  pu  preciser  de  quelle  faqon  se  forment 
la  paroi  laterale  et  la  zone  connectrice  :  en  particulier,  nous  ignorons  si 
le  capuchon  participe  a  leur  formation.  En  revanche,  cet  auteur  a  etudie 
avec  soin  les  relations  qui  unissent,  par  l’intermediaire  de  la  zone  connec¬ 
trice,  la  paroi  laterale,  le  disque  basal,  les  pdriphyses  et  les  paraphyses- 

La  zone  connectrice  est  formee,  vers  1'exterieur,  de  cellules  irregulieres 
et  anastomosees  (f),  et,  vers  l’interieur,  de  filaments  dresses  ( fi )  et  coales- 
cents,  le  passage  d'une  structure  a  l’autre  etant  progressif. 

Ces  filaments  dresses  font  suite  aux  paraphyses  marginales :  commc 
elles,  ils  se  detachent  du  disque  basal.  Vers  le  haul,  ils  s’incorporent  h 
la  paroi  laterale  dont  ils  forment  les  hyphes  internes  les  plus  courtes 
et  leurs  extremites,  non  ou  peu  ramifiees,  constituent  les  periphyses 
inferieures.  Unicellulaires,  celles-ci  rappellent  par  leur  forme  les  cellu  es 
apicales  des  paraphyses,  allongees  el  renllees  en  massue.  Les  caractercs 
de  ces  filaments  tendent  a  prouver  qu’ils  ne  sont  peut-Stre  pas  fondamcn 
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talement  differents  des  paraphyses  et  qu'ils  constituent  ce  que  M.  Chade- 
fai  n  ( 1 965)  et  d’autres  auteurs  nomment  des  paraphyses  extra-hymeniales. 

I  milrairement  aux  hyphes  internes,  les  hyphes  externes  de  la  paroi 
laterale  ne  se  prolongent  pas  directement  jusqu’au  disque  basal ;  dies 
s'v  rattachent  seulement  par  l’intermediaire  des  cellules  anastomoses 
de  la  zone  connectrice.  Par  suite,  leurs  relations  possibles  avec  les  para¬ 
physes  sont  moins  evidentes. 

\  n  s  son  sommet,  la  paroi  laterale  est  entouree  par  un  manchon  (x) 
de  petites  cellules  A  paroi  epaisse,  qui  sont  peut-etre  les  restes  du  sommet 
du  eapuchon. 

I  ''  hord  du  disque  basal,  la  partie  externe  de  la  zone  connectrice  et 
la  base  de  la  paroi  laterale  constituent,  autour  de  1’ascocarpe,  un  epate- 
ment  qui  clargit  sa  base. 

d)  Par  la  suite,  le  disque  basal  s’elargit,  s'amincit  et  il  prend  de  plus 
en  plus  la  forme  d’une  ecuelle  composee  d’hyphes  allongees  horizon¬ 
tal  ment.  Au-dessus,  les  paraphyses  se  multiplient.  Comme  au  stade 
I"'1  dent,  cellos  de  la  peripheric  sont  les  plus  courtes,  cequi  indique  sans 
'I""1  Tue  la  croissance  en  diametre  du  jeune  hymenium  est  marginale. 
Eid"  elles,  s’allongent  les  asques. 

A  a  tour  de  la  base  de  l'ascocarpe,  l’epatement  basal  s’estompe  et  la  zone 
1,01111  ‘  trice  fait  place  a  un  anrteau  connedeur  entierement  filamenteux. 
S*'s  hyphes  se  prolongent  vers  le  bas  dans  le  disque  basal  et,  vers  le 
liau,,  dans  la  paroi  laterale,  mais  il  est  cependant  bien  distinct  de  ces 
di  i'  tormations  en  particulier  parce  que  l’hematoxyline  le  colore  inten- 
Sfi|r"  '■  Pet  anneau  ne  porte  lui-mdme  ni  periphyses,  ni  paraphyses,  de 
sorii  qua  son  niveau  les  paraphyses  marginales  sont  separees  des  peri- 
Physes  inferieures  par  un  vide. 

Au-dessus,  la  paroi  laterale  s'allonge  et  prend  une  structure  semblable 
a  cell"  du  disque  basal.  Les  periphyses  se  multiplient.  Leur  taille  croit 
' c  1:1  !,ase  vers  le  sommet  de  1’hymenium,  puis  decroit  ensuite,  et  cette 
«lis|n isition  rappelle  celle  des  periphyses  garnissant  le  col  et  la  partie 
supcrieure  du  perithece  de  nombreux  Pvrenomycetes. 

m  1  Ins  tard  enfin,  l'ascocarpe  s’elargit  beaucoup,  les  paraphyses 
se  multiplient,  puis  la  croissance  marginale  de  1’hymenium  s’arrete  et 
les  paraphyses,  achevant  leur  developpement,  acquierent  toutes  la 
menie  taille. 

Lmineau  connecteur  n'est  plus  distinct,  de  sorte  que  le  disque  basal 
e  m  paroi  laterale  forment  un  excipulum  continu  et  que  periphyses  eL 
paraphyses  ne  sont  plus  separees  par  un  espace  nu. 

•'  it  que  la  disparition  de  l’anneau  connecteur  coincide  avec  l’arr£t 
,e  :i  croissance  marginale  de  l’hymenium  tend  h  prouver  qu’il  intervient 
,an'  ",|te  croissance.  Contrairement  aux  paraphyses.  qui  prennent 
011  ‘  la  nieme  longueur,  les  periphyses  inferieures,  desormais  peu  colo- 
ra  1 '  flcmeurent  bien  plus  courtes  que  les  autres. 

B  Iteniaripies  et  conclusions. 

lu  nature  des  aseocarpes  du  Thelotrema  lepadinum,  d’apres  ce  qui 
iuu  |  etre  dit  de  leur  developpement  el  de  leur  structure,  parait  assez 
(>)  ''h  lllu  de  celle  des  apothecies  pr^cedemment  etudiees  dans  ce  travail 
1  1  -ut  done  chercher  a  1’interpreter.  Malheureusement,  les  donnees 
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dont  nous  disposons  a  ce  sujet  sont  trop  incompletes  pour  que  nous  puis- 
sions  faire  autre  chose  que  suggerer  des  comparaisons  el  formuler  des 
hypotheses. 

a)  On  peut  d'abord  comparer  les  ascocarpes  du  Thelotrema  aux  apoth£- 
cies  des  Lecanorales,  comme  cela  a  deja  etc  fail  plus  haut. 

Dans  ce  cas,  le  disque  basal  representerait  le  plancher  de  l’enveloppe 
pericentrale  accru  d'un  anneau  pro-parathecial  forme  par  la  zone  connec- 
Irice.  Celle-ci  serail  soit  un  plexus  circumcentral,  soit  plutfit  un  manchon 
pericentral. 

Deux  hypotheses  pourraient  alors  etre  formulees  quant  a  la  nature  lie 
la  paroi  laterale  : 

1 .  ou  bien  c’est  le  toit  de  1’enveloppe  qui  s’est  ouvert,  puis  s’est  allonge 
aux  depens  du  manchon  pericentral  et  s’est  garni  de  periphyses,  lesquelles 
scraient  l’equivalent  tectal  des  paraphyses  carpocentrales  et  propara- 
theciales  ; 

2.  ou  c'est  un  appareil  parathecial  d’un  type  particulier. 

Cette  seconde  hypothese  nous  parait  la  plus  plausible,  d’une  pari 
a  cause  de  la  structure  de  la  paroi  laterale,  el  d’autre  part  parce  que  les 
cellules  (x)  qui  entourent  son  sommet  sont  peut-etre  les  restes  du  toil 
([lie  celte  paroi  ne  saurait  des  lors  representer. 

Si  la  paroi  laterale  est  bien  un  appareil  parathecial,  elle  peut  el  re  soil 
de  nature  parathecioi'de,  soit  de  nalure  amphithecioi'de. 

Dans  le  premier  cas,  elle  serait  formee  par  des  filaments  analogues  ;i 
des  hyphes  paratheciales  et  les  periphyses  seraient  des  paraphyses  para¬ 
theciales  extra-hymeniales,  comparables  a  celles  de  YEpichloe  liiphina. 
decrites  et  figurees  par  G.  Doguet(1960).  Mais,  conlrairement  a  un  para- 
thecium  typique,  cel  appareil  ne  porterait  ni  amphithecium,  ni  couronne 
terminale. 

Dans  le  second  cas,  la  paroi  serait  formee  uniquement  par  des  hyphes 
amphitheciales,  ou  du  moins  amphithecioides,  cjui  seraient  redrcssees, 
et  les  plus  externes  plus  longues  que  les  internes.  Ces  hyphes  seraient 
nees  d’un  parathecium  rudimentaire,  qui  pourrait  etre,  soit  la  zone  connec- 
trice,  soit  le  bord  du  disque  basal.  Les  periphyses  ne  seraient  rien  d'autre 
que  les  extremites  des  hyphes  amphitheciales,  et  les  paraphyses  para¬ 
theciales,  ou  bien  feraient  defaut,  ou  bien  s’ajouteraient  1  ate ra lenient 
a  1’hymenium. 

b)  Mais  d’autre  part,  ainsi  qu'on  l'a  dejii  vu,  les  ascocarpes  du  Thelo¬ 
trema  lepadinum  peuvent  etre  des  apothecies  perithecioi'des,  comparables 
aux  peritheces  de  certains  Pyrenomycetes,  surtout  lorsque  ceux-ri  sont 
des  py renospheres  ascoloculaires  ou  des  ascothecies  ascohymeniales  a 
ebauche  palissadique  ou  arbusculaire.  Comme  ils  sont  pourvus  de  para¬ 
physes  vraies,  on  doit  chercher  a  les  mettre  en  parallele,  de  preference, 
avec  ceux  d’Ascohymeniaux  parmi  lesquels  nous  pensons  surtout  aux 
deux  suivants  (dont  le  carpocentre  parait  reduit  a  l'appareil  ascogonial): 

1.  La  Clavicipitale  Epichloe  tgphina  (Pers.)  Tul.  (fig.  13,  C)  dont 
les  ascothecies  se  composent  (voir  G.  Doguet,  1960)  d’une  base  (ba)  ties 
reduite  et  d’un  manchon  parathecioi'de  (mpa)  qui  porte  in Lerieurernent  de> 
paraphyses  extra-hymeniales  (parmi  lesquelles  celles  du  haul  ont failure 
de  periphyses),  au  sommet  une  couronne,  et,  exterieurement,  autom 
du  sommet,  un  revetement  amphithecioi'de.  Dans  ces  ascothecies  ne  sc 


Source :  MNHN,  Pari! 
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fnrment  pas  de  paraphyses  hymeniales  ce  qui  peut  tenir  au  caractere 
nidimentaire  du  carpocentre  et  de  la  base.  Chez  le  Thelotrema,  ceux-ci 
soil  I  au  contraire  bien  developpes  ;  la  base,  d’abord  discoide,  puis  en 
•■''"‘'H*-;  saccroIt  en  diametre  par  sa  marge,  et  elle  produit  ties  paraphyses 
Iivuh males :  la  paroi  laterale  peut  equivaloir  an  manchon  parathe- 
no"',  .  et  les  periphyses  aux  paraphyses  exlra-hymcniales  ;  il  n'v  a  ni 

. . .  111  revetement  amphithecioide,  mais,  par  contre,  1’accroissement 

en  diametre  est  assure  par  un  anneau  connecleur,  absent  chez  VEpichloe. 


Schemas  Conjparatifs  de  peril  hcccs  ascohyrneniaux.  —  A.  Perithece  de  Dcr- 
■"liniatum  (L.)  scion  M.  V.  Janex-Favre.  Tl  ny  a  pas  de  disque  basal  et 

. .  perithece  derive  en  totality  du  manchon  parath&sioJde.  Celui-ci  se  forme 

’"l  s1"'  lea  flancs  du  carpocentre  (en  1)  puis  il  s’accroit  it  la  fois  vers  le  haut  ofi 
-  1  '■  *e  “°l  b'arni  d'un  prosenchyme  piSriphysoide,  et.  vers  le  has  ofi  il  envoloppe 

■  liyTiieiiiuin.  —  U.  Perithece  du  Chadocerastoma.  lonyirostre  scion  O.  Doouet  :  les 
I  -  la  cupule  basale  ( ha)  engendre  un  manchon  parathecioide  qui  s'allongc  pour 
1  l<’  co*  du  perithece  garni  de  periphyses  plectenchymat ouses  (per). — C.  P4ri- 

"u  apothdcie  piSritlntcioide)  de  VEpichloe  typhina  scion  G.  Doouet.  La  bus,, 
bill...  Aux  depens  de  fUaments  recouvra.nts  s’organise  un  manchon  parathe- 
i1"  forme  a  lui  seul  la  totality  du  perithece  et  qui  se  garrdt  de  periphyses 
1  .1  hyphes  a fll p b i th^ci a  1  es  (am),  (am,  amphithecium  ;  ho,  cupule  basale  nu 
:  '"I"1-  manchon  parathecioide  :  per,  periphyses  ;  xh,  sous-hymenium). 


-  i  Xylariale  (?)  (1)  Chaetoreraloxtoma  longiroxtre  Farrow  (recem- 
"u'":  i udiee  par  G.  Docuet,  1955).  Son  perithece  (fig.  13,  B)  est  une 
,  ,-ie  pediccllee,  composee :  —  I)  dune  paroi  exierne  brune  (ba),  en 
"rn  le  coupe  largement  ouverte,  n'enveloppant  quelabasede  la  fructi- 
ltal '  -  ->  d’lin  plectenchyme  (ba  ;  pro  parte)  sous-parietal  clair, 

11111  '  une  paroi  interne  egalement  en  forme  de  coupe,  mais  plus  deve- 

op|"-  uts  le  haut,  —  3)  d'un  manchon  parathecioide  (mpa),  engendre 
]m'  1  l,ur(1  et  la  partie  superieure  de  la  face  interne  de  cctte  seconde 
I""1'  l-1'  manchon  parathecioide  produit  le  col  du  perithece  qui  s'allonge 
UIU  "P  e^>  interieurement.  a  la  base  de  ce  col,  un  dome  prosenchy- 
la  '"lx  sus-hymenial,  qui  ensuite  se  resorbe.  Il  n’y  a  pas  de  paraphyses, 

1  ’  d  plutflt  une  Sordnrinle.  proche  des  Chaeiomium, 
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a  moins  que  les  filaments  de  ce  dome  n'aient  la  valeur  de  paraphyses 
extra-hymeniales.  Chez  le  Thelotrema,  a  la  paroi  externe  et  au  plecten- 
chyme  sous-apical  formant  deux  coupes  embott^es  correspondrait  Ip 
disque  basal  qui  prend  la  forme  d’une  ecuelle;  au  manchon  parathecioidc. 
c’est-^-dire  au  col,  correspondraiL  la  paroi  laterale  de  l'ascocarpe. 

Ces  deux  exemples  sufflsent  a  montrer  que  le  Thelotrema  peut  citro 
compare  aux  Pyrenomycetes  ascohymeniaux  aussi  bien  qu’aux  Disco- 
lichens.  Cela  conduit  a  le  comparer  aussi  aux  Pyrenolichens,  par  exemple 
aux  Verrucariacees,  parmi  lesquelles  le  Dermatocarpon  miniatum  (1..) 
Mann,  vient  d’etre  etudie  par  M.  C.  Janex-Favre  (1965).  Chez  cette 
espece  (fig.  13,  A),  contrairement  au  cas  du  Thelotrema  et  du  Chaeto¬ 
ceratostoma,  mais  a  la  fagon  de  ce  qui  se  passe  chez  YEpichloe ,  il  n'y  a 
pas  de  disque  ou  de  cupule  basale  de  sorte  que  e’est  le  manchon  parathe- 
ciolde  qui  produit  la  totalite  de  la  paroi  de  l’ascocarpe.  11  y  a  d'abord 
formation  du  carpocentre,  qui  est  aussi  developpe  que  celui  du  Thelntrenw. 
II  contient  l’appareil  ascogonial  et  il  en  sort  les  trichogynes,  mais  il  n’est 
pas  inclus  entre  une  base  diflerenciee  et  un  capuchon.  11  s’entoure,  scion 
son  equateur,  d’un  manchon  parathecioide  qui  peut  etre  compare  a 
la  paroi  laterale  du  Thelotrema,  mais  qui  se  developpe  a  la  fois  vers  le 
haut  et  vers  le  bas.  Vers  le  haut,  il  engendre  ainsi  le  col  du  perithece. 
qui  est  conique  et  comparable  a  la  partie  superieure  de  cette  paroi.  Vers 
le  bas,  remplagant  la  cupule  basale  absente,  il  enveloppe  la  base  du 
carpocentre.  C’est  de  la  sorte  qu’il  produit  la  totalite  de  la  paroi  peri- 
theciale  au  lieu  de  n’en  former  que  les  parties  laterale  et  supc.icure. 
Cette  paroi  se  double  interieurement,  sur  toute  son  etendue,  d’un  plec- 
tenchyme  sous-parietal,  sans  doute  derive  de  sa  face  interne  et  analogue 
a  celiii  du  Chaetoceratostoma.  La  partie  sommitale  de  ce  plectenchyme 
forme  la  partie  axiale  du  col,  ensuite  traversee  par  le  canal  ostiolaire. 
Comme  chez  le  Thelotrema,  le  carpocentre  disparait  ce  qui  donne  la 
cavite  peritheciale,  et  il  se  developpe  a  la  fois  des  paraphyses  hynicniales 
et  des  periphyses.  Toutefois,  les  unes  et  les  autres  sont  produites  par  le 
plectenchyme  sous-parietal,  et  les  secondes.  peu  typiques,  n’ont  guire 
1’ allure  de  paraphyses  extra-hymeniales.  Ainsi,  malgre  des  dill erences 
non  negligeables,  une  comparaison  avec  le  Thelotrema  parail  possible, 
en  meme  temps  qu’avec  le  Chaetoceratostoma  et  1  Epichloe. 

En  definitive,  le  Th.  lepadinum  rappelle  a  la  fois  les  Disconiycetes 
et  les  Pyrenomycetes  Ascohymeniaux.  Il  ne  faut  pas  s’en  etonner  puisque 
.1.  A.  Na.nnfeldt  (1932)  considerait  ces  deux  groupes  d’Ascoinycetes 
comme  assez  etroitement  apparentes,  et  que,  selonM.  Chadefai’d  (1965), 
le  perithece  des  seconds  peut  avoir  des  caracteres  comparables  a  ceux 
des  Disconiycetes  discopodiens.  Mais  cela  montre  que  les  Thelotrema  ot 
sont,  sans  doute,  ni  des  Lecanorales,  ni  des  Graphidales.  Peut-etre  faut-u 
plutdt  les  rapprocher  des  Verrucariacees,  et  peut-etre  aussi  des  etudes 
ontogeniques  plus  approfondies  permettront-elles  d’y  voir  un  tcmoin 
d’une  evolution  ayant  conduit  des  Lecanorales  &  celles-ci,  dont  ainsi 
la  position  phylogenetique  par  rapport  aux  Lecanorales  serait.  edaircie. 
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CHAPITRE  IV 

lift  CAPITULATION,  COMMENTARIES  ET  CONCLUSIONS. 

Ayant  tire  pour  chaque  espece  les  conclusions  que  nous  suggerait  leur 
I'lii'ir,  nous  nous  bornerons  ici  a  quelques  considerations  plus  generates 
n.iiccrnant  l’ontogenie  et  la  structure  des  ascocarpes  des  Discolichens, 
leu r  evolution  possible,  leurs  appareils  ascogonial  et  sporophytique  et 
lours  asques.  Nous  y  ajouterons  quelques  considerations  systematiques. 


I.  —  LES  ASCOCARPES  (  APOTHECIES). 

1.  —  L’ONTOGENIE  DES  ASCOCARPES. 

Nos  recherches  ont  montre  que  le  developpement  des  ascocarpes  des 
Discolichens  est  complexe,  que  diverses  formations,  les  unes  transit oires, 
le  quires  definitives,  y  participent  et  qu’il  n’est  pas  identique  chez  toutes 
les  ospeces  de  sorle  que  celles-ci  se  rattachent  a  plusieurs  types,  nettement 

dillerents. 

A  —  Les  apolliecies  «  tecanoriennes  »  (  =  paralheeiennes) . 

I  ,  developpement  des  apothecies  de  ce  type  est  resume  dans  notre 
schema  de  reference  (voir  p.  461).  Elies  se  developpent.  aux  depens  dun 
ple.ms  ou  d’un  nodule  primordial  qui  entoure  l’appareil  ascogonial  et 
([iii.  ensuite,  se  transforme  en  une  ebauche  apotheciale  en  principe  formee 

de  : 

I  un  carpocenlre,  lui-meme  subdivise  en  un  reseau  sous-hymenial 
litmiplujsogene,  qui  engendre  des  paraphyses  vraies  epicentrales.  et  un 
'  "i  mi  paraphysoide,  dans  lequel  poussent  ces  paraphyses  ; 

-•  un  pericentre,  ou  enveloppe  perlcentrale,  constitue  d’abord  par  un 
plancher  pericentral,  qui  supporte  le  carpocentre,  et  par  un  to  it  pericentral, 
'|ui  I  recouvre  et  auquel  sont  attaches  les  sommets  des  paraphysoides. 
plus  Lard  s’y  ajoute  lateralement  un  manchon  pericentral  qui  complete 
eetle  enveloppe. 

I  -  t  liauche  ainsi  constitute  forme  la  partie  primaire  de  l’ascocarpe 
'I'u  s'accroit  en  diametre  par  adjonction,  autour  de  sa  partie  primor- 
rii®l‘'.  d'une  peribase  annulaire.  Celle-ci  derive,  en  regie  generale,  d'un 
I1!1' ins  rireumcenlral  qui  ceinture  le  plexus  primordial,  puis  l’ebauche. 

1  Ih  i  omprend,  ou  peut  comprendre,  un  anneau  circitmcentral  qui 

1  i  le  reseau  paraphysogene,  un  pro-paraihecium  qui  s'ajoute  au 
plancher,  et  le  manchon  pericentral  deja  cite. 

I  .nsuite,  a  l’ebauche  apotheciale  primaire,  derivee  du  plexus  primordial, 
sajoutc  une  parlie  secondaire,  conslituee  par  un  appareil  parathecial. 
'•ngniclre  par  la  peribase,  cet  appareil  est  forme  par  un  systeme  de  (Ua- 
M|o"l>  dresses  et  ramifies  dont  l'enseinble  constitue  d’abord  une  couronnc 
parnthcciale  et,  ensuite,  le  paralhecium  lui-meme  dont  cette  couronnc 
earmt  le  sommet.  Du  parathecium  se  detachent,  vers  l’inlerieur,  des 
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paraphyses  paratheciales  et,  vers  l’exterieur,  des  hyphes  amphitheciales. 
formant  Ycimphithecium. 

Le  toit  pericentral,  et  generalement  aussi  le  reseau  paraphysoide, 
sont  des  formations  transitoires,  qui  disparaissent  lors  de  la  transformation 
de  I'ebauche  apotheciale  en  une  apothecie  adulte. 

Si  on  compare  ces  resultats  a  ceux  antcrieurement  connus,  on  fera 
les  remarques  suivantes  qui  concernent  : 

a)  Le  plexus  primordial.  —  Selon  certains  auteurs,  il  se  comporte 
autrement  que  ce  que  nous  venons  de  rappeler,  ou  fait  defaut,  chez  des 
especes  qui  pourtant  ont  etc  rattachecs  aux  Lecanorales. 

II  se  comporte  autrement  chez  les  Ephcbe,  selon  A.  Henssen  (1903), 
et  sans  doute  aussi  chez  les  Physma,  d'apres  un  ancien  dessin  de  E.  Stahl 
(1877).  Chez  ces  Lichens,  il  produit  une  pycnide  (=  spermogonie  ?) 
sous  laquelle  se  forme  un  complexe  ascogonial,  garni  de  trichogynes. 
Ensuite.  la  pycnide  se  transforme  en  une  apothecie  pourvue  d  une 
couronne  paratheciale,  et  garnie  interieurement,  d'abord,  de  paraphyses 
«  primaires  »  derivees  des  filaments  conidiogenes  de  la  pycnide,  ensuite. 
de  paraphyses  «  secondaires  »  qui,  engendrees  par  le  fond  de  l’apothecie, 
se  substituent  aux  paraphyses  primaires.  Une  etude  approfondie  serait 
necessaire  pour  savoir  si  ce  type  de  developpement  peut  ou  non  etrc 
une  variante  evolutive  de  celui  que  suppose  notre  schema  de  reference: 
les  especes  chez  lesquelles  on  l’observe  ne  sont  des  Lecanorales  que  si 
e’en  est  une  variante,  effectivement. 

Le  plexus  primordial  fait  defaut ,  selon  F.  et  Mme  F.  Moreau  (1919 
et  1928,  a)  chez  les  Pelligera  et  Solorina  (  Peltigeracees)  chez  lesquels, 
dans  le  lhalle  meme  du  Lichen,  se  forment  successivement  un  appareil 
ascogonial  (non  pelotonne,  a  cellules  plurinucleees  et  sans  trichogynes), 
puis,  au-dessus  de  celui-ci,  une  palissade  de  paraphyses,  et  enfin,  sous 
cette  palissade,  un  sous-hymenium.  Une  ontogenie  analogue  avail  deja 
etc  observee  par  E.  Baur  (1904)  chez  VAnaplychia  ciliaris  dont  nous 
avons  deja  parle  (voir  p.  445).  Une  nouvelle  etude  de  ces  especes  serait 
micessaire  pour  savoir  si,  chez  elles,  le  plexus  primordial  fait  vraiment 
defaut,  et  si  leur  developpement  peut  ou  non  etre  rattache  au  type  leca- 
norien,  defini  par  notre  schema.  S’il  ne  le  peut  pas,  ces  Lichens  ne  sonl 
pas  de  vraies  Lecanorales. 

b)  La  nature  du  plexus  primordial.  —  Dans  nos  premieres  publica¬ 
tions  (de  1960  a  1962),  nous  l’avions  considere  comme  stromatique-  et, 
depuis  lors,  P.  Groknhart  (1965)  en  a  tire  argument  pour  montrer  que 
les  apothecies  des  Lecanorales  seraient  ascoloculaires.  On  se  trouve  ainsi, 
dans  le  cas  de  ces  Lichens,  en  presence  d’un  probleme  complexe  et 
encore  insuffisamment  debrouille,  celui  de  la  distinction  des  Ascolocu¬ 
laires  et  des  Ascohymeniaux,  proposee  par  J.  A.  Nannfeldt  (1932)  el 
vite  devenue  classique  (1). 

Chez  les  PyrenomycUes,  les  Ascoloculaires  ont  pour  ascocarpes  soil 
des  stromas,  soit  des  spheres  stromatiques  (ou  pyrenospheres)  portees 
ou  non  par  un  stroma  generateur ;  dans  ces  formations  stromatiques 

(1)  Poor  ce  qui  suit,  voir  :  M.  ChadekaUD,  »  Viig^taux  non  vnsculaircs  »,  lUflO.  '' 
memoir.,  .  sur  lc  Coryneum  Kunsei  -  (11105),  et.  A.  Pamiuey-Ledoc,  1988. 
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sc  dilTerencient  des  carpocenlres  (generalement  plusieurs  dans  les  stromas  ; 
un  send  dans  les  pyrenospheres),  et  dans  ceux-ci  les  archicarpes ;  ensuite! 
chaque  carpocentre,  par  lyse  de  la  to  tali  te  ou  d’une  partie  de  scs  cellules 
qui  jouent  un  role  nourricier,  fait  place  a  tine  locule  d  asques,  entouree 
,,n  non  d’une  garniture  periloculaire ;  dans  la  locule,  cette  garniture,  quand 
ell.'  exisle,  produit  des  pseudo- paraphi/ses  a  developpement  descendant, 
lan.lis  que  les  archicarpes  engendrent  un  appareil  sporophytique  garni 
d'asques. 

Chez  les  Ascohymeniaux,  ce  n’est  pas  directement  dans  les  stromas 
<m  les  pyrenospheres  que  se  ferment  les  carpocentres.  Dans  ces  forma- 
lieiis  stromatiques  ou  (chez  les  especes  les  plus  evoluees)  directement 
sin  Ic  mycelium,  sunt,  engendres  les  archicarpes,  qui  s’enlourent  de 
fduments  recouvranls ,  formant  une  ascothdcie  :  une  partie  au  moins  des 
filaments  recouvranls  naissent  du  pied  des  archicarpes  ;  le  carpocentre 
(souvent  rudimentaire,  voire  nul)  se  dilTerencie  (quand  il  existe  encore) 
'Ians  P ascothecie  dont  la  cavile  se  garnit  de  paraphyses  vraies .  a  develop- 
pement  ascendant  ■  entre  cellesrci,  l’appareil  sporophytique  produit  les 
asques. 

(  la  serait  tres  clair  si,  chez  certaines  especes,  n’existaient  pas  des 
inlcrmediaires  entre  pyrenospheres  et  ascothecies.  Ainsi  : 

1  Chez  l'Ascohymenial  Chaelomium  senegalensis,  que  vient  d’etudier 
K.  IIkau  (inedit  :  voir  M.  Chadefaud  et  L.  Avellanas,  1966),  le 
mycelium  engendre  normalement  des  archicarpes  dont  chacun  s'en- 
Imi  '  d'un  peloton  de  filaments  recouvrants,  formant  une  ascothecie; 

.  ■  'I  arrive  aussi,  parfois,  qu'un  tel  peloton  se  developpe  indepen- 

ilaimnent  de  tout  archicarpe.  ses  filaments  etant  produits  par  le  mycelium. 
Iln  1  "lu,'oit  alors  la  possibilite  de  pelotons  pareillement  produits,  mais 
■Ian-  lesquels  se  developperaient  ensuite  les  archicarpes.  et  ces  pelotons 
auniifiiL  les  caracteres  non  plus  d'ascothecics,  mais  de  pyrenospheres 
a  primordium  glomerulaire,  comparables  a  celles  de  divers  Ascolocu- 
Iaires. 

-■  'il>ez  les  Ascoloculaires  de  l’ordre  des  Neetriales  dont  A.  Parguey- 
Ci  r  ‘  (1966)  vient  de  reprendre  l'etude,  les  pyrenospheres  sont  souvent 

'  ml'islromiennes  »,  e’est-a-dire  formees  non  pas  sur  le  stroma  genera- 
Itin  mais  dans  celui-ci,  a  la  fayon  des  ascothecies  des  Ascohymeniaux. 
I-.mlostrojjliennes  ou  produites  directement  par  le  mycelium,  elles  se 
ilcv.-liippent  fi  partir  d’un  primordium  qui,  chez  certaines  especes,  est 
iiilmsculaire  comme  celui  des  ascothecies  les  plus  typiques.  ou  se 
lv'll:'1  "n  filament  helicol'dal,  tres  semblable  a  l'archicarpe  helicoi'dal 
des  ascothecies  de  divers  Ascohymeniaux.  De  plus,  ce  primordium  nc 
l|l"im  que  la  partie  «  primaire  »  (centrale)  de  la  pyrenosphere,  souvent 
ln's  iH'n  developpee  et  vile  detruite  par  lyse;  autour,  se  forme  ensuite 
i;i  I’  1|"'  '  secondaire  »  (peripherique)  de  celle-ci,  d’origine  stroinatique 
mi  i  ,  celienne  et  constitute,  quand  die  est  mvcelienne.  de  filaments 
reccm vrants,  analogues  a  ceux  des  ascothecies.  La  reduction  du  primor- 
]!UI"  :|  »n  filament  helicoi'dal.  qui  deviendrait  ensuite  directement 

111  marpe,  et  celle  de  la  pyrenosphere  elle-m&ne  a  sa  partie  secon- 
,|;i111  lormee  de  filaments  recouvrants,  transformerail  tout  a  fait  la 
Pvr.  i  "sphere  en  une  ascothecie.  Ainsi  se  contort  la  possibilite  d’une 
evolii t ion  ayah l  conduit  d’ancetres  ascoloculaires  aux  actuels  Ascohy- 
mmiiaux.  Toutefois,  e’est  seulement  au  terme  de  cette  evolution  (que 
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n’ont  pas  atteinl  les  Nectriales)  que  les  pseudo-paraphyses  seraient 
remplacees  par  des  paraphyses  vraies. 

Chez  les  Discomycetes,  le  primordium  generalement  plexil'ornie  des 
Lecanorales  se  retrouve  chez  les  Inopercules  non  lichenisants,  qu’etudie 
A.  Beluemere,  mais,  chez  ceux-ci,  il  se  differencie  en  principe  dans 
un  stroma,  et  non  pas  dans  le  thalle  qui,  chez  les  Lichens,  remplace  ce 
stroma.  Ce  primordium,  aussi  bien  chez  les  Lecanorales  que  chez  les 
especes  non  lichenisantes,  n’est  pas  semblable  au  carpocentre  ties 
Ascoloculaires,  qui  se  forme  par  un  mecanisme  different,  celui  de  la 
«  sporulation  abortive  »  (les  parois  des  cellules  disparaissent,  tandis 
que  leur  contenu  se  contracte  puis,  du  moins  en  principe.  se  subdivise, 
comme  s’il  devaii  former  des  spores).  Comme  d’autre  part  les  Lecanorales, 
qui  sont  pourvues  de  paraphysoides  (qui  ne  sont  pas  des  pseudo-para¬ 
physes)  et  de  paraphyses  vraies,  n'ont  pas  de  pseudo-paraphyses,  on 
en  peut  conclure  que  ces  Lichens  ne  sent  pas  des  Ascoloculaires. 

Par  contre,  le  primordium  des  Lecanorales  peut  rappeler,  du  moins 
dans  une  certaiue  mesure,  le  peloton  de  filaments  recouvrants  dont  derive 
l'ascothccie  des  Ascohymeniaux.  Certes,  il  se  forme  souvent  avant  les 
archicarpes  qu’ensuite  il  entoure,  mais  on  a  vu  plus  haut  que  le  Chat’- 
lomium  senegalcnsis  conduit  a  l’idee  d'une  pareille  possibility  dans  le 
cas  des  ascothecies.  Comme  est  egalement  plausible  une  evolution  par 
latiuelle  celles-ci  deriveraient  ancestralement  de  pyrenospheres  ascolo¬ 
culaires,  on  peut  ineme  penser  que  cette  possibility  a  ete  primitivement 
la  regie.  D’autre  parL  A.  Parguey-Leduc  (196-1)  a  fait  remarquer  que 
les  ebauches  des  ascothecies  des  Diatrypacees,  formees  d'un  plexus  et 
d'une  enveloppe  etaient  comparables  a  celles  des  apothecies  lecanoriennes, 
formees  du  reseau  (ou  plexus)  carpocentral  et  d'une  enveloppe  pericen- 
Lrale.  Joint  a  cela  le  fait  que  les  Lecanorales  ont  des  paraphyses  vraies 
et  non  des  pseudo-paraphyses,  on  peut  done  penser  que  ces  Lichens, 
el  aver,  eu.v  les  Inopercules  non  lichenisants,  sont  des  Ascohymeniaux,  non 
des  Ascoloculaires. 

Toutefois,  d’autres  considerations  peuvent  conduire  a  temperer  cette 
conclusion.  Parmi  les  Inopercules  non  lichenisants,  certains,  que 
M.  Chadefaud  considere  comme  peu  evolues,  sont  endostromiens  (  dis- 
costromiens)  e’est-a-dire  que  leur  apothecie  demeure  incluse  dans  le 
stroma  gynerateur.  Cette  apothecie  derive  d’un  carpocentre  qui,  d'apres 
les  observations  de  A.  Bellemere  (1964)  sur  les  Scleroderris,  se  subdivise 
en  un  sous-hymenium  paraphysogene  et  un  systeme  de  paraphysoides, 
comme  celui  des  Lecanorales.  Or  M.  Chadefaud  (1965),  se  basant  sur 
un  travail  de  K.  S.  Luttrell  (1960)  relatif  a  un  Dolhiora,  admi  t  une 
homologie  entre  ce  carpocentre  et  celui  de  cet  Ascoloculaire.  On  scrait 
ainsi  conduit  a  supposer  (]ue,  par  une  evolution  plus  ou  moins  analogue 
a  celle  dont  temoignent  les  Nectriales,  mais  pourtant  sans  douie  dilfe- 
rente,  le  primordium  des  autres  Inopercules  et  des  Lecanorales  bien  qu'<“'- 
tuellement  ascoihecien  deriverait  ancestralement  d’un  carpocentre  ascolo¬ 
culaire.  En  definitive,  les  Lecanorales  seraient  des  Ascohymeniaux.  mais 
auraient  eu,  comme  probablement  aussi  les  Pyrenomycetes  ascohyme¬ 
niaux,  des  ancetres  ascoloculaires.  On  manque  malheureusenient  de 
donnees  pour  preciser  ce  que,  a  partir  de  ceux-ci,  a  pu  etre  leur  evolution. 

Mais  il  y  a  encore  une  autre  complication  :  dans  le  primordium  du 
Lecidea  elaeochroma,  l'appareil  ascogonial  s’entoure  de  filaments  recou- 


Source :  MNHN,  Pari 


ONTOGENIE  ET  ANATOMIE  DES  APOTHECIES  DE  DISCOLICHENS  571 

i /rants  qui,  nes  de  sa  base,  represented  un  rudiment  d'appareil  ascothe- 
cien.  On  peut  alors  faire  une  comparaison  avec  certains  Pyrenomycetes 
iiscohymeniaux  (par  exemple  certains  Chaetomiurn  ;  voir  M.  Chadefaud 
el.  !..  Vvellanas,  1966)  dont  les  ascothecies  sont  formees  de  filaments 
recouvrants  dc  deux  sortes,  les  uns  d'origine  mycclienne,  les  autres  engen- 
ilri's  par  le  pied  de  l’ascogone.  L'ensemble  des  premiers  peut  equivaloir 
au  primordiurn  des  Discolichens,  et  les  seconds  au  rudiment  ascoLhecien 
qui.  chez  le  Lecidea,  complete  interieurement  ce  primordiurn. 

<•)  I .ebauche  apotheciale.  —  La  notion  d' ebauche  apotheciale  n'est 
pas  e raiment  nouvelle,  mais  nous  lui  avons  donne  un  sens  ontogenique 
precis .-  cette  ebauche  derive  directement  du  plexus  primordial ;  sa  forma- 
Lion  est  caracterisee  par  la  differentiation  d’un  carpocentre,  qu’entoure 
du  mm  une  enveloppe  pericentrale. 

Le  carpocentre  se  diflerencie  autrement  que  celui  des  Pyrenomycetes 
ascolnculaires,  c’est-a-dire  sans  qu’intervienne  le  phenomene  de  la  «  sporu- 
latiim  abortive  »,  dont  il  a  ete  question  plus  haut,  et  aucune  lyse  n’y 
n't- 1 isc  une  locule.  L 'enveloppe  pericentrale  se  forme  aux  depens  des  parties 
periplniriques  du  plexus  primordial,  ou  d’hyphes  engendrees  par  ces 
parlies.  Si  l'on  voulait  chercher  une  comparaison  avec  les  Pyrenomycetes 
on  |"  1 1 trail  dire  que  le  primordiurn  plexiforme  est  analogue  a  celui  d'une 
pyn  i H 'sphere  endogene  (=  endostromienne)  qui  aurait  evolue  vers  un 
Ivpc  ascothecien,  done  ascohymenial,  que  l’enveloppe  pericentrale  est 
la  p  ii  de  cette  pyrenosphere,  et  que,  pour  la  dilTerencialion  du  carpo- 
ccMit  re.  la  n  sporulation  abortive  »  a  ete  supprimee  ;  mais,  dans  l’etat 
actiu-l  de  nos  connaissances,  on  ne  peut  affirmer  qu’une  telle  compa¬ 
rator;  soit  justifiee. 

Mc  z  le  Lecanora,  l’enveloppe  fait  defaut ;  il  y  a  simplement  transfor- 
malii'ii  directe  du  plexus  primordial  en  un  carpocentre  qui  engendre 
les  iphyses  sans  se  subdiviser  au  prealable  en  un  reseau  paraphysoide 
el  un  reseau  paraphvsogene  bien  distincts.  Ce  cas  tres  simple  est  peut- 
'  in  !  plus  primitif.  On  peut  le  comparer  a  celui  des  Inopercules  non 
liehcui sants  endoStfomiens  dont  1'ebauche  apotheciale  est  de  meme 
rii'linic.  du  moins  chez  certaines  especes,  au  seul  carpocentre. 

Cliez  le  Buellia  et  le  Lecidea,  au  contraire,  le  primordiurn  produit  un 
carpi  centre  et  une  enveloppe  ;  la  subdivision  du  carpocentre  en  un  reseau 
parn ; i ! i ysogene  et  un  reseau  paraphysoide  est  nette.  On  retrouvera  un 
cas  ;i eclogue  chez  les  Graphis. 

M  I.a  peri  base.  —  La  notion  de  peribase  est  nouvelle.  lls'agil  d'une 
forma  i  ion  qui  se  presente  tout  d'abord  sous  la  forme  d'un  plexus  circum- 
111111  '  ceinturant  le  plexus  primordial,  et  qui  ensuite,  lorsqu’elle  se 
'level pipe  completement  (ce  qui  n’est  jamais  le  cas  dans  les  apothecies 
]!T:in"  "'lines),  assure  la  croissance  en  diametre  de  toutes  les  parlies  de 
1  lie  apotheciale,  c’est-a-dire  du  toil  et  du  plancher  pericentraux 
anssi  iiicn  que  des  parties  paraphysoide  et  paraphysogene  du  carpocentre. 

f-1'11,  formation  est  probablement.  engendree  par  le  pourtour  du  plexus 
prinioi . lial.  Cependant,  cela  n'est  pas  absolument  certain,  car,  chez  le 
at/elaea,  les  filaments  dont  elle  est  formee  semblenl  provenir  du 
'llllr  si  elle  a  une  origine  thalline.  on  pourra  comparer  le  plexus  primor- 
1 1,11  ei  la  peribase  aux  parties  «  primaire  »  et  «  secondaire  »  de  la  pyre- 
ll"sl’1'" 1 0  des  Nectriales.  Le  plexus  primordial  et  la  peribase  auraient 
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alors  pour  fonction  d'engendrer  respectivement  les  parties  «  primaire 
et  ii  secondaire  »  de  l’ebauche  apotheciale. 

La  distinction  de  ces  deux  parties  doit  d'ailleurs  etre  maintenue  meme 
si  la  peribase  est  engendree  par  le  plexus  primordial,  et  meme  si  elles 
ont  meme  organisation.  C’est  qu’en  efTet  :  —  1 )  la  croissance  en  diametrc 
de  Fapothecie  par  formation  d’une  parlie  secondaire  aulour  de  celle-ci 
n’est  pas  un  phenomene  general ;  elle  fait  del'aut  chez  de  nomhreux 
Ascomycetes  et,  notamment,  semble-lil,  chez  les  especes  discopodiennes : 

2)  le  plus  souvent,  la  structure  de  la  partie  secondaire  differe  de  celle 
de  la  partie  primordiale  et  en  est  alors  morphologiquement  dist incte ; 
—  it)  les  notions  de  peribase  el  de  partie  secondaire  de  l’ebauche  pennet- 
lent  de  preciser  la  nature  exacte  de  certaines  particularites  du  develop- 
pement  et  permet  de  les  comparer  entre  elles. 

Dans  l’etat  actuel  des  connaissances,  il  semble  que  la  peribas.  soil 
Fun  des  elements  les  plus  variables  des  ascocarpes  lecanoriens.  car  : 

1 .  chez  le  Lccanora  subfuscata  et  le  Lecidea  elaeochroma,  elle  se  n  duit 
au  plexus  circumcentral,  qui  ne  s’accroit  pas,  engendre  direii'inenl 
Fappareil  paratheeial  et  s’incorpore  tout  entier  a  Fexcipulum,  sans  sc 
dilTerencier  ; 

2.  chez  le  Buellia  gOnescens,  elle  prend  d’emblee  la  structure  du  man- 
chon  pericentral,  lequel  fait  ensuite  place  a  un  pro-paralhecium  para- 
physogene  qui  represente  alors  a  lui  seul  la  peribase  et  engender  I  ippa- 
reil  paratheeial. 

c)  L’appareil  paBatheciai..  —  Son  developpement  preside  a  la  irans- 
formation  de  l’ebauche  apotheciale  en  une  apothecie  adulte.  Sa  stricture 
etait  deja  bien  connue  grace  aux  travaux  de  R.  Dughi  (1952  el  1951) 
et  de  E.  ■!.  H.  Corner  (1929  et  1930).  Toutefois,  nous  avons  pu  preciser 
la  fa<;on  dont  il  sc  forme,  aux  depens  d’une  couronne  initiale,  engi  ndrec 
elle-meme  par  la  peribase  et  surtoul  nous  l’avons  netlemenl  dislingtie 
des  formations  apparlenant  a  l’ebauche  apotheciale,  ce  qui  ne  pan -it  pas 
avoir  ete  dairement  fait  auparavant. 

M.  Ciiadefaud  (1965)  a  montre  que  Fappareil  paratheeial  des  Disco- 
lichens  lecanoriens  pouvait  etre  compare  a  Fappareil  discopodiul  des 
Discomycetes  discopodiens,  a  discopode  cupule-stipite,  derive  d  im  man- 
chon  parathecioi'de.  Nous  avons  repris  cette  comparaison  (voir  p.  542) 
et  nous  avons  en  outre  compare  cet  appareil  a  la  couronne  de  pru-para- 
physes  extra-hvmeniales  des  Racomyccs  (voir  p.  544). 

B  Les  apothccics  «  graphidiennes  ». 

Les  apothecies  de  ce  type  sont  parfois  rondes,  plus  souvent  lirelli- 
formes.  Ce  sont  celles  des  (iraphidales  (g.  Graphis ,  Opegraplui,  Arlhonia 
et  Hoccdla)  ainsi  sans  doute  que  du  Phlydis  agdaea. 

Leur  developpement  debute  comme  celui  des  apothecies  lecanoricnnes : 
il  se  forme  un  plexus  primordial  qui,  ensuite,  se  transforme  en  une  ebauchc 
apotheciale  qu’accroit  une  peribase.  Mais,  ensuite,  il  ne  se  forme  pas 
(Fappareil  paratheeial,  et  l'ebauche  se  transforme  directemenl  en  un 
ascocarpe  adulte  dont  la  croissance  est  assuree  uniquement  par  la  pen- 
base.  Celle-ci,  toujours  tres  bien  developpee,  accroit  generalemenl  toutes 
les  parties  de  l’ebauche  et,  notamment,  le  reseau  paraphysoi'de. 

Les  differences  constatees  entre  les  especes  tiennent,  d’une  part,  a 
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la  nature  des  filaments  mterascaux  qui  peuvent  etre  des  paraphyses 
di-s  paraphysoides,  el,  d  autre  part,  a  la  forme  des  ascocarpes,  tantot 
rirculaires,  tantot  transform*  cn  lirelles  allongees,  souvent  ramifiees. 
La  difTerenciation  la  plus  poussee  de  l’ebauche  apothdciale  s'observe 

'  IV  lh\™"iPU t  °r!  6  C  alle,nt  le  m6me  dcSr^  que  chez  le  Lecidea 
ihiiniJirorna  tl  le  Buellia  canescens  :  du  plexus  primordial  deriventfun 
carpocentre  el  une  enveloppe  pericentrale  ;  le  carpocentre  se  subdivise 
-in  reseat,  paraphysoide  transitoire  et  en  tin  reseat,  sous-hymenial 
|)!".i|)liysogene  ;  celui-ct  engendre  des  paraphyses  vraies,  epicentrales  ■ 

I  enveloppe  pericentrale  esl  complete  et  formee  d’un  toil,  d  un  plancher 
1-1  '  ""  ma"chon  pericentrauxqui,  tous  persistants,  forment  l’excipulum. 

(  lu  /  les  Opegrapha  el  les  Arthonia,  le  reseau  paraphysoide  esl  persis- 
lani  :  le  reseau  sous-hymenial  n’esL  pas  paraphysogene  ;  ce  sonl  les 
iiiamenis  mi  reseat,  paraphysoide  qui  jouent  le  role  de  filaments  inter- 
asr  iux.  |  enveloppe,  qui  forme  l’excipulum,  est  moins  bien  difierenciee 
cln  /  les  Arthoma  que  chez  les  Opegrttplui. 

t.hez  les  Phtyctis  et  les  Roccella,  riiymenium  semble  contenir  4  la  fois 
des  paraphyses  vraies,  comme  celui  des  Graphis,  et  des  paraphysoldes 
peiMslants,  comme  celui  des  Opegrapha  et  des  Arlhonia.  Dans  le  cas  des 
IhluriK,  le  carpocentre  est  aussi  bien  dilTerencie  que  chez  les  Graphis, 
ina-s  I  enveloppe  pericentrale  est  incomplete  et  reduite  an  toil, 
finez  les  Roccella,  l’enveloppe  pericentrale  comprend  au  contraire  un 
m  el  -in  plancher,  mats  la  peri  base  a  quelques  caracteres  particuliers  : 

1 11  I1.  us  c|rcumcentral  derivent  seulement  un  anneau  pro-para thecial, 

,  e's  lllaillents  paraphysoldes  qui  s’ajoutent  a  ceux  du  carpocentre  et  des 
typlies  tectales  tres  differentes  de  celles  du  toit  primordial  (voir  p.  549). 

sque  les  apothecies  sent  circulates  (Roccella  et  Phlyctia ),  la  peri- 
,asi'  l'sl  annu,aire  et  sa  structure  est  la  meme  sur  tout  le  pourtour  de 
j  lll|ctification.  Lorsque  ce  sont  des  lirelles  ( Graphis ,  Opegrapha. 

■  uilionui),  elle  n’est  au  contraire  bien  developpee  qu’aux  extremites 
(e  ei'Hes-ci,  of.  elle  assure  leur  allongement.  Sur  ses  cotes,  elle  demeure 
uciiinentaire  :  le  plexus  circumcentral  ne  s’accroit  pas;  il  se  transforme 
l'"  ""  llllir  Pencentral,  homologue  au  manchon  pericentral  des  apothecies 
ramies  :  chez  les  Graphic,  mais  non  les  Opegrapha ,  il  produit  en  outre 


Les  apoihec-ies  a  podetion  des  «  Haeomyees  »  et  des  «  Cladonia  », 

I- 1  iu<le  du  Baeomyces  rujus  et  du  Cladonia  floerkeana  nous  a  conduite 
•I  <  -s tiuguer  deux  types  nouveaux  d’apolhecies,  l’un  et  1'autre  a  pode- 
•  11  type  pre-discopodien  d  podetion  liypocentral  des  Baeomyces,  et 
^  .'I"  "  podetion  semi-disc.opodien  des  Cladonia.  Nous  rappellerons  plus 
, '  "'"""eat  ces  types  nous  out  permis  une  interpretation  de  l’appareil 
podk'lir.'31  dCS  CSp6ceS  l6canoriennes  et  du  discopode  des  especes  disco- 

1^  (  hez  les  Baeomyces,  le  debut  du  developpement  est  le  meme  que  chez 
s  i  s|.  res  lecanoriennes  et  graphidiennes  ;  un  primordium  plexiformc 
ri)  .  une  ebauche  apotheciale  formee  d’un  carpocentre  aplati  qui 
1,1  les  archicarpes,  et  d’une  enveloppe  pericentrale,  coinposee 
lr  "  forme  dc  voile  et  d’un  plancher.  Mais  :  —  1)  le  plancher  se 

0rme  e»  un  podium  pedicelle  qui  devient  ensuite  le  podetion,  de 
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nature  prrinntrale  par  son  origine,  hypocmlralt  par  »  situation,  de  1'apo- 
thecie  aduile  :  2)  le  carporcnLre  no  se  subdivisr  pas  eu  un  reseau  sous- 

hymenial  ct  en  un  reseau  paraphysolde  ;  il  sc  couvre  enlierement  du  pro- 
naraphyses  dnnl  seuleraent  ceiles  du  centre  se  transtorment  en  pars- 
physcs.  tandis  que  ceiles  de  la  pMplnirie  forment  une  an*  1 

''Te  Chuinm'u  .  IlettemEnt  des  espeees  lecanoriennes  el  graphi- 

diennes  pane  que  le  plexus  primordial  tail  defaut.  ou  plus  exact™, eat 
est  reduil  a  quelques  Ilypties  primordiales  qui.  des  le  dehut,  engeudrem 
vers  le  haut  des  ramifications  divanquees.  In  tel  primal  dium  est  compa- 
rable  aux  primer, lium  du  type  .  mycellen  -  (  -  syunemque  =.  palna.Uqu,, 
des  pycnldes  el  des  peritheces  de  divers  Pyrenomyeites.  Par  la  suite, 
il  ne  se  tonne  pas  d'ebauche  apotheciale  comparable  a  eclle  des  1» 
norales  ou  des  Baeamgtes.  Le  primordium  ne  s  accroil  pas  en  dnimclre 
inais  il  s' allonge  vers  le  haut  ct  se  transform*  en  un  podtlwn.  telui-ei 
d'uue  autre  nature  quo  eelui  des  Baeom/ccs.  est  forme  d  un  faisM. 
axial  que  nous  crayons  carpocentral,  et  dun  revetement  de  lanuliea- 
tinns  divanquees  qui  nous  semblent  comparables  aux  pro-para pliyses 
garnissant  le  carpocentre.  etali  et  non  dresse.  des  Baeomym.  I  at  li 
suite-  1)  I 'axe  carpocentral,  sou  vent  rannfie,  engendre.  dans  e  iiacun 
de  ses  soramets  des  filaments  ascogoniaux  :  autour  de  ccux-ci.  les  tier- 
niers  rameaux  divariquds  s'ecartent  el  forment  mi  entonnmr  (.,  cop* 
dont  la  face  interne  engendre  les  premieres  paraphyses ,  Its  lias . 
en Iremelees  de  celles-ci  constituent  an  deuterocenlre  comparabl  ,1 
eelui  qui  garnit  la  cupule  des  Discomycistes  discopodiens  oupules  1  enfru 
auteur  de  chacun  lies  hyineniums  ains,  formes,  se  dlllerenne  u. 
petit  paralheoium.  ou  du  moins  un  perr-hymemum  paratltecuud 
—  'n  au-dessous,  l'axe  carpocentral  disparait  et  fait  place  a  la  ia 
podetiale  ;  autour  lie  relle-ei,  les  hyphes  du  revetement  salloiigcnt; 
Ieurs  bases  constituent  la  medulle  ehondroide  du  podetion  en  forme  - 
manchon  i  ieurs  sommets  en  fonnent  le  revetement  thallotde  garni  * 

S°Le  podetion  ainsi  constitute  nous  parait  comparable  aux  apotliedis 
discopodiennes,  copulces-stipitees  dont  on  sail  que  renames 
else  ramifices.  Plus  exactement,  II  est  smu-dlsaptldien  (von  p.  nMJ 
Sa  medulle  ehondroide  est  comparable  a  un  discopode,  et  son  revelem 
thallotde  an  revftement  ampluthecioide  de  celui-ci.  A  ses  un » 

chaque  hymenium,  entoure  de  son  paratheemm  represenLe  an  F 
apolhecie' secondaire.  analogue  a  ceiles  qm  se  torment  dans  lebancB 
primaire  des  Pertuxaria. 


:  de 


D  L’apotlieeic  complex 

loppement  des 


du  «  i'ertnsaria  per 


escocarpes  de  ce  Lichen  debute  comme  chez 
les  esoec.es  lecanoriennes  et  graphidiennes  el  comme  chez  le  BaeanW* 
rufus  :  aux  depens  d’un  plexus  primordial,  se  difTerencie  une  etm,  ^ 
apotheciale  formee  d’un  carpocentre,  qm  contieut  1  appareil  ascog 
d  une  cnveloppe  pericentrale,  composee  d  un  toil  el  d  un  plane  hi  • 
cette  ehauche  lie  depasse  pas  ce  stade  du  development, 
son  carpocentre,  autour  damns  do  cellules  probablement 
se  dilfercndeiit  des  carpocentres  secondaires,  forinds  comme  1c  I 
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11  ii  pi'imaire  par  des  hyphes  minces,  anastomosees  en  reseau.  Chacun 
I'1'  ' ' s  uarPO(  entres  sc  subdivise  en  un  reseau  sous-hymenial,  qui  contient 
l  ;i|.|Mreil  sporop  lytjque,  el  un  reseau  paraphysoide,  dont  les  iilaments 
,  inqeni  \ers  le  haul  et  deviennent  les  filaments  interascaux.  II  ne 
d.-veloppe  pas  de  paraphyses  el  il  ny  a  pas  de  peribase,  mais  chaque 
ti«.i''ium  sentoure  d  un  manchon  perihymenial  garni  d’un  amphi- 

i  .■  devcloppement  nous  parait  d’un  type  particulier,  caract^rise  par 
"  ,s ltut!?n  d(;  pa>pocentres  secondaires  au  carpocentre  primaire  et 
j1;"  ci  secondaires  a  une  apothecie  primaire  abortive! 

'  "llerPreter’  11  faudrait  sav°ir  ce  que  serait  cette  apothecie  primaire 
It  MM.nenne  ou  non,  si  elle  n’avortait  pas. 

E  -  L’apotMcie  du  «  Thelotrema  lepanidinn  ». 

I  r  l  lchei1  na  ete  cdudie  qumcompletcment.  Au  cours  du  devclop- 
M  aPothfiale  (Puncher)  gamie  de  paraphyses, 

'  J  latualc  d  abord  en  forme  de  capuchon.  Composee  d'hyphes 
i  1  engendrees  par  le  bord  du  plancher  sous-hymenial,  cette  paroi 
L:''7VnU,neure.ment  de  periphyses.  Ainsi  constitues,  les  ascocarpes 
lolien}a  paraissent  in  termed  iaires  entre  ceux  des  Discolichens  et 
et  peut4tre  «• 


-■  —  L’ASCOCARPE  ADULTE. 

11  pii  precede  montre  que  : 

<n  Im  structure  des  ascocarpes  adulies  varie  selon  les  especes.  En  efTet. 
V  '  um,  le  sous-hymenium  et  l’hymenium  ne  sont  pas  toujours 

.  ,les  'nemes  dements.  Ainsi:  -  i,  1  'excipulum  des  especes W 

est  constltue  par  le  plancher  pericentral,  le  pro-parathecium 
,  ,,, ! ’  I! if C-i rcu n’CG J1  Lra  ’  si  celui-ci  reste  indi(Terencie),  le  parathecium 
■  Phithecium.  Si  le  plancher  fait  defaul.  il  est  interrompu  a  la  base. 

’  -s  csPfef  Sraphidimnes  derive  au  contraire  tout  entier  de  l’enve- 

1 1"  !"- 1  u  entrale,  y  compris  le  toit  de  celle-ci  s’il  est  persistant  • _ 2)  le 

'"""m  est  co*upose  dune  partie  centro-basale  primaire.  formee 
'a'  ! se.a  u  paraphysogene  et  l’anneau  circumcentral,  quand  celui-ci 
sy  ajoule  une  partie  secondaire.  composee  par  les  bases  entre- 
i  .',S  Paral,l'yses  epicentrales  et  des  paraphyses  paratheciales. 
i  ie  secondaire  est  constitute  comme  le  deuterocentre  garnissant 
!'  des  aP°  themes  discopodiennes  ;  -  :i)  V  hymen  turn  est  compose 
-  ■  paraphysoides.  derives  du  sommet  du  carpocentre  (Perlumriu 
1  l^/rapha  et  Arthonia ),  tantdt  de  paraphyses  vraies,  les  unes 
1,1,1  L‘s  prifoaires),  les  autres  paratheciales  (=  secondaires) 
el  .esPeces  leeanoriennes,  Baeomyces  et  Cladonia).  Chez  les  Phluetis 
coevM  ' , !  °U,te  aassi  les  Roccella-  paraphysoides  et  paraphyses  vraies 
[,  nl  et  sont  entremelees. 

f  J,,!;-  /Tf  conlmanl  apolhecies  des  Pertusaria  esl  formee  pour 
gru . . .  elements  apoUuitiaux.  Elle  contient,  comme  on  Pa  vu,  un 

1  11  aPothecies  secondaires  etroitement  contigues  et  son  enveloppe 
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llmlloldc  d  composite  par  des  hyphen  amphitl.eciales  issues  du  manchon 
pSibyrnamal  deces  apothdcies.  II  Ay  ajoute  les  partlas  Igees  d«  h>«- 
niums,  transformees  en  une  pseudo-medulle  aeutere. 

,e  Les  nodetions  des  Baeomyces  et  cits  Cladonia  appmtimnml  a  fia .ra- 
carncelnonnuthalte.  Lear  formation  resulte  d'une  capaciledesebaiirhes 
apothcciales  a  so  developper  vers  le  haul.  Mai,  ils  ne  son!  pas  homologies: 
celtii  des  Baeomyces  est  un  podium  hypacentral  derive  du  planchei  pen- 
central  -  celui  des  Cladonia  est  un  semi-discopode  ram.Be,  compose  par 
les  bases  de  Hlaments  pleuraux  (_  pro-paraphyses)  engemlres  panic 
axe  carpocentral  allonge  vers  le  haut  les  petltes  apothecres  dost  d 
est  garni  sont  des  apotbecies  secondaires  deuterocentrales. 

,1,  /  rs  lirelles  des  Orapbiiales  sont  des  mcoearpes  proebes  des  upothkm 
lecanodennes.  male  depourvues  d’appareil  parathecial.  Leur  allong,  meat 
est  dii  a  on  comportement  particulier  de  la  penbase.  bien  plus  .nine 
aux  extremites  de  la  lirelle  quo  sur  ses  ilancs. 

3.  -  1. ’EVOLUTION  DES  ASCOCAEPES  DES  DISCOLIOHE'-S. 

Nos  recherches  soul  trop  limitees  pour  nous  pernietlre  d’elabnier  un 
schema  complet  de  P  evolution  des  ascocarpes  des  Discoliehens.  Ell,  -  nous 
ont  cependaut  permis  de  mieux  ceruer  certains  points  de  celles-ci. 

„1  La  nature  du  pnmordium  des  apothides  lecanoriennes  (voir  plus 
haut)  nous  a  amiuile  It  I'idee  qu'dles  sont  aseolujmamhs,  mais  denvent 
peut-etre  d'un  type  ancestral  asr.oloculaire. 

ID  L'evislcnre,  dans  certain*  des  apotbecies  lecanoriennes  mi 
diennes  d’un  rfseau  paraphgsoide  peul  eondnlre  <1  lit  mime  idee.  En  m. 

1 .  tiomme  on  1'a  vu,  on  dolt  bien  distinguer  les  paraphysoulr:  des 
pseudo-par aphyses  et  ties  parapbyses  oraies.  11  y  a  la  trots  categories  1 
filaments  interascaux  ontogenetiquement  bien  dillerentes. 

o  Si  les  Discoliehens  avaient  des  psenda-parapbijses,  cela  enndtu  an 
a  les  rapprocher  des  Ascolocalaires.  Mais  tous  ceux  que  nous  avons  etnffles 
en  sont  deponrvus.  .  , 

L’ existence  de  paraphysoides  n  empeche  pas  les  espms  >>  . 
possedent,  et  leurs  allices,  d’etre  ascohymemales.  H.  Zoo«.  A-H 
M.  A.  Lethouit-Gaunou  (1962),  D.  Ambbo.se  (1962)  e  M.  t. 

Favre  (1964)  ont  montre  que  les  pa. laphysoi. 3es  P«uvenl  5  r  ^ 
,les  paraphyses  vraies.  et  que  ces  deux  series  de  1. laments  n  U  ^ 
sont  done  des  constituanls  nonnaux  des  apothccies  lecan o  ^  ^ 

sranhidiennes.  Les  observations  de  A.  Bki.i.fmkhk  (1961),  qu. 
feur  coexistence  dans  l’ebauche  apotheciale  d’  luoperoules  non 
nisants  ct  endostromiens,  contirmeat  Cette  conclusion. 

1.  Les  paraphysoides  peuvent  dependant  iudiquer  lei  possilu 1 
cetres  proehes  des  Pyrenomycctes  ascolomlaues  les  miuns  ee,,  ;; 
selon  M.  Chaus o.„  (1005).  11  pent  y  avoir  .me  ccrtamehom  s 
la  partie  nourriciere  du  carpoeentre  de  certains  de  ceox-ci  (n  tam 
les  llothiora),  constitoee  par  une  pahssade  de  filaments  \er  i  .... 
cents,  et  la  partie  paraphysolde  du  carpoeentre  des  Discomyc,  te., 
de  filaments  vertieaux  anastomoses. 


Source :  MNHN,  Pari 
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En  definitive,  on  arrive  bien  ainsi  k  la  conclusion  que  les  Disco- 
lichens  sont  ascohymeniaux,  mais  ont  pu  etre  ancestralsment  ascoloculaires. 
Celle  conclusion  rejoint  celle  de  A.  Parguey-Leduc  (1966)  selon  laquelle 
les  Pyrenomyc6tes  ascohymeniaux,  ou  du  moins  certains  d'entre  eux, 
onl  pu  avoir  eux  aussi  des  ancetres  ascoloculaires  ainsi  que  semble  le 
montrer  l’etude  des  NecLriales. 

>  ,J‘S  pro-paraphijses  des  Baeomyces,  le  podetion  semi-discopodien 
tl<  Cladonia  cl  I’appareil  parathecicil  des  apothenes  Idcanoriennes  peuvenl 
nmduire  d  I’esquisse  d'une  conception  noiwette  de  revolution  des  apothecies 
des  Discomyedtes. 

M.  Chadefaud  (1965)  avail  dej5  indique  l'homologie  probable  des 
ii|>!  neils  discopodial  et  parathecial  de  ces  apothecies,  note  leur  position 
cxira-hymeniale  par  rapport  aux  paraphyses  epicentrales,  nettement 
distingue  celles-ci  des  paraphyses  parathcciales  et  introduit  la  notion 
de  iien  terocentre. 

i  etude  du  Baeomyces  rufas  et  du  Cladonia  floerkeana  nous  a  permis 
de  '  rrer  ces  questions  de  plus  pres.  Chez  les  Baeomyces,  le  carpocentre 
m  -unit  de  pro-paraphyses  dont.  les  plus  centrales  deviennent  les  para- 
I'1' "s  constituant  rhymenium,  tandis  que  les  autres  torment  un  man- 
el"-1"  extra-liymenial.  Aux  pro-paraphyses  ont  ete  compares:  —  1)  les 
pat  physes  epicentrales  des  apothecies  lecanoriennes,  graphidiennes, 
In  :  lines  et  discopodiennes  ;  -  2)  les  filaments  pleuraux  divariques 

. . detion  des  Cladonia,  qui  sont  des  pro-paraphyses  garnissant  un 

nu  i  'centre  allonge  vers  le  liaut  et  souvent  rami  fie  ;  leur  ensemble 
f°r!  ■  ’•  autour  de  ce  carpocentre,  un  semi-discopode  a  sommets  evases  : 

'  le  discopode  des  especes  discopodiennes  (M.  Chadf.faud,  1965); 
mi  lent  penser  qu’il  s’agit  d’un  manchon  de  pro-paraphyses  extra- 
hyn:  niales  s’allongeant  et  se  developpant  vers  le  haut  en  meme  temps 
(|ui  I r  carpocentre,  puis  s’ouvrant  et  s’evasant  au  sommet  pour  former 
mil  i pule  hymeniale,  garnie  d’un  deu terocentre  ;  —  1)  le  parathecium 
l|rs  'pothecies  lecanoriennes  et  des  autres  apothecies  paratheciennes. 
i|"i  a  meme  origine  qu’un  discopode,  mais  ne  s’allonge  pas  vers  le  haul, 
cl  s'<  ase  immediatement  (voir  p.  540  et  fig.  11). 

I’c  la  sorte,  le  Baeomyces  conduit  a  la  fois  aux  ascocarpes  semi-disco- 
Ij'iih.ns  des  Cladonia,  aux  ascocarpes  discopodiens,  enlin  aux  apothecies 
leraimriennes  (  -  paratheciennes),  dont  le  rapproche  en  outre  son  carpo- 
cenli'  etale  horizontalement.  D’autre  part,  il  nous  a  ete  possible  egale- 
menl  ,le  comparer  1’apothecie  des  Baeomyces  et  le  podetion  des  Cladonia 
ailx  apothecies  des  Discomycetes  non  lichenisanls  du  type  stipite-clavule 
(voir  p.  537  et  fig.  11). 

d\  Les  tendances  evolutives  indiquecs  par  les  autres  raracteres  des  apo- 
iherir,  et  de  leurs  ebauches  sont  assez  peu  claires. 

leur  sujet  peut-etre  faut-il  admettre  que  Vapothecie  primitive  etait 
r  .  "I|;  ^  un  carpocentre  qui,  pourvu  d’un  appareil  ascogonial,  se  garnis¬ 
h'd  <1  une  palissade  de  pro-paraphyses  destinees  a  devenir  ensuite  des 
parupni/ses  entre  lesquelles  se  developpaient  les  asques.  Des  lors,  on 
devr'"'-  considerer  comme  caracteres  evolues  :  —  1)  la  formation  d’une 
eniHippe  pericentrale  et  d’une  peribase,  celle-ci  a  partir  d'un  plexus 
Wcumcentral,  —  2)  la  differenciation  d’un  reseau  paraphyso'ide,  —  3)  le 
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developpement  d’un  appareil  parathdcial  ou  discopodial.  Si  cela  est 
conforme  &  la  realite  : 

1 .  Chez  les  Baeomyces,  la  tendance  evolutive  aurait  porte  seulement 
sur  la  formation  d'une  enveloppe  pericentrale,  puis  sa  transformation  en 
un  podetion  hypocentral  et  un  voile,  ct  sur  la  reduction  des  pro-paraphyses 
peripheriques  a  une  couronne  d’hyphes  marginales,  extra-hymcmales. 

2.  Chez  les  Cladonia,  une  tendance  analogue  se  serait  combiner  avec 
un  allongemenl  vertical  du  carpoccnlre  et  sa  ramification,  d'oii  la  trans¬ 
formation  de  la  couronne  d’hyphes  marginales  en  un  podetion  semi- 
discopodien ,  garni  d’un  revdtement  "amphithecioide. 

3.  Chez  le  Lecanora  suhfuscata,  la  tendance  evolutive  se  serait  au 
contraire  manifestee  seulement  par  la  formation  d'un  plexus  eircumcentral, 
generateur  d’un  appareil  parathdcial  bien  developpe,  plus  ou  moins 
strictement  homologue  a  la  couronne  marginale  des  Baeomyces. 

4.  Chez  le  Lecidea  elaeochroma  et  le  Buellia  canescens  auraienl  joue 
a  la  fois  la  tendance  qui  a  donne  aux  Baeomyces  leur  enveloppe  peri .  cntralr 
et  celle  qui  a  pourvu  le  Lecanora  d’un  appareil  parathdcial.  Sc  serait 
manifestee  en  outre  une  troisieme  tendance,  aboutissant  a  la  formation 
d’un  rdseau  paraphysoide.  De  plus,  le  plexus  circumcentral  du  I'acUia 
se  transforme  en  une  peribase  difierenciee  (mais  incomplete). 

5 .  Chez  ces  deux  especes  et  chez  le  Lecanora ,  au  lieu  du  developpement 
en  hauteur  qui,  portant  sur  le  plancher  pericentral  ou  le  carpocentre  lui- 
meme,  a  donne  aux  Baeomyces  et  aux  Cladonia  leurs  poddtions,  une  autre 
tendance  evolutive,  portant  surtout  sur  l’appareil  parathdcial,  s'est 
traduite  par  une  croissance  en  diametre  des  apothecies,  leur  donnant  la 
forme  d’une  coupe  largement  ouverte  ou  d'une  dcuelle.  Cette  tendance 
etait  d’ailleurs  apparue  aussi  chez  les  Baeomyces  dont  le  sommet  du  pode¬ 
tion  et  le  carpocentre  s’elargissent  en  une  tete  subglobuleuse,  sensible- 
ment  aplatie. 

6.  Chez  les  Graphidales  :  — a)  la  tendance  qui  a  donne  aux  Lecanorales 
leur  appareil  parathdcial  n’est  pas  apparue,  ou  a  disparu ;  —  (3)  celle 
qui  a  pourvu  l’ebauche  apothdeiale  des  Lecidea  et  Buellia  d’une  enveloppe 
pericentrale  a  ete  au  contraire  poussee  plus  loin  que  chez  ceux-ci,  de  sorte 
que  cette  enveloppe  forme  a  elle  seule  l’essentiel  de  l'excipulum  ;  t)  il 
en  va  de  meme  de  la  tendance  qui  a  fait  apparaitre  un  rdseau  paraphy- 
so'ide,  puisque  ce  rdseau  arrive  a  donner  une  partie  des  filaments  inter- 
ascaux  de  l’apothecie  adulte  (Roccella  et  Phlyctis )  ou  mdme  la  totalitc 
de  ces  filaments  ( Opegrapha )  ;  —  S)  enfin,  la  peribase  se  developpe  plus 
completement  que  chez  les  Lecanorales  et  son  evolution,  chez  nombre 
d’especes,  a  abouti  a  la  transformation  de  leurs  apothecies.  primili- 
vement  rondes,  en  lirelles  (dans  lesquelles,  pour  leur  developpement,  b 
peribase  n'est  active  qu’a  leurs  extremites). 

Cependant  ont  pu  jouer  aussi  des  evolutions  rdgressives.  Elies  sonl 
peut-etre  responsables  de  l’absence  de  paraphyses  chez  les  Opcgrapbi '■ 
de  la  reduction  de  l’enveloppe  pericentrale  a  son  toit  chez  les  Phtyeh* 
et  de  la  diffdrenciation  incomplete  de  cette  enveloppe  chez  les  .1  rthonui- 

7.  Enfin,  on  a  vu  qu’une  dvolution  particuliere,  avec  substitution 
rY apothecies  secondaires  (a  paraphysoides  et  manchon  peri-hyinemu 
a  une  apothdeie  primaire  abortive  a  donne  1’apothecie  complexe  o" 
Pertusaria  pertusa  ;  e’est  aussi  sans  doute  d’apothecies  secondaires 
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quo  se  garmt  le  podetion  dcs  Cladonia,  et  l'ascocarpe  du  Thelolrema 
Irpadimim  temoigne  peut-Stre  d’une  evolution  conduisant  de  l'apothecie 
des  Lecanorales  au  periMce.  des  Verrucariales. 

Toutefois,  on  ne  saurait  considerer  comme  certain  le  tableau  de  Involu¬ 
tion  des  apothecies  ainsi  propose.  Au  sujet  des  Graphidales,  on  a  vu  que 
ill's  ‘volutions  regressions  ont  pu  jouer.  Peut-etre  ont-elles  eu  un  role 
important,  et  il  se  pent  que  l’ahsence,  chez  certaines  especes,  d’enveloppe 
peril  '-ntrale  ou  de  reseau  paraphysoide  ou  de  parathecium  en  suit  le 
result;! t  au  lieu  de  constituer  un  caractere  primitif.  De  nombreuses 
recherches  seraient  necessaires  pour  permettre  d’en  juger. 

IT.  L’APPAREIL  SPOROPHYTIQUE  ET  LES  ASQUES. 

I.  appareil  sporophglique  a  moins  retenu  notre  attention  que  les  parties 
sLerilcs  de  l’ascoearpe.  Cependant,  nous  avons  fait  quelques  observations 
dont  tertaines,  concernant  1’existence  possible  d’un  pro-sporophyte 
haploid e  ou  d’byphes  asco-sporophytiques  dangeardiennes  uninucleees, 
merit]  raient  d’dtre  approfondies. 

An  cours  de  son  developpement,  conformement  aux  observations 
anterieures  (voir  p.  426),  il  se  forme  successivement,  d’abord  un  appareil 
ascogonial,  puis  un  pro-sporophyte,  enfin  un  appareil  asco-sporophytique, 
compose,  .  du  moins  chez  quelques  especes,  d’une  partie  primaire  non 
dangeardienne  et  d’une  partie  secondaire  dangeardienne.  Les  asques. 
du  moms  ceux  dont  nous  avons  pu  etudier  le  mode  de  formation,  naissent 
aux  depens  de  dangeardies  ascogenes  a  anse  laterale. 

"*  I.  appareil  ascogonial.  —  Chez  tous  les  Lichens  etudies  dans  le 
prescn  i  memoire,  sauf  le  Phlyclis  agelaea  et  le  Roccella  montagnei,  il 
est  forme  de  plusieurs  filaments  ascogoniaux  qui  sont  toujours  du  tvpe 
(Mlana,  tel  que  l’ont  defini  F.  et  Mme  F.  Moreau  (1928,  a).  Nous  n’en 
avons  trouve  du  type  Peltigera  chez  aucun  d’entre  eux.  Chez  le  Phluclis 
et  le  Roccella,  leur  ensemble  se  reduit  h  quelques  cellules. 

Ces  lilaments  constituent  un  appareil  ascogonial  complexe,  dans  lequel 
certains  d’entre  eux  demeurent  steriles  ou  avortent  (voir  p.  451).  Ils 
sonL  St  |  '.-u-es  chez  les  Buellia ,  Lecanora,  Baeomyces  et  Graphis,  au  contraire 
f°ui'^  (1e  fapon  a  former  des  ensembles  ramifies  chez  les  Perlusaria. 
■“idn;.  Baeomyces,  et  Cladonia.  Chez  le  Perlusaria  perlusa,  ils  sont 
probablement  engendres  par  un  appareil  pre-ascogoniat  lilamenteux, 

(|m  existe  l»eut-etre  aussi  chez  les  Baeomyces  et  chez  certains  Cladonia 
1890)  NCI"Ple  16  Cl'  stellata  Sciiaer->  d’apres  les  dessins  de  G.  Krabbe, 

^■Ih'z  le  Buellia  canescens,  la  formation  de  l’appareil  ascogonial  precede 
,  liu  primordium  apothecial  qui,  ensuite,  l’entoure.  On  sait,  d’apres 
ri,vaux  de  divers  auteurs  (E.  Stahl,  F.  et  Mme  F.  Moreau,  etc...), 

1111  '"  va  de  meme  chez  d’autres  Discolichens,  notamment  les  Collema 
J  es  1‘hyscia.  Chez  les  autres  especes  ici  eLudiees,  e’est  au  contraire 
pninnrdium  qui  se  dilTerencie  le  premier,  et  on  a  vu  plus  haul  que 
f .  “  '' '  nipeche  pas  ces  especes  d’etre  ascohymeniales.  Chez  le  Lecidea 
h°a  lr"m"  et  Peut_^re  auss‘  ci|ez  lcs  Baeomyces  et  le  Perlusaria  perlusa, 

Sl  agones  s’entourent  de  filaments  recouvrants  qui,  nes  de  leur  pied, 
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constituent,  le  rudiment  d'un  appareil  ascolhecien  dont  la  signification 
morphologique  possible  a  ete  exposee  plus  haul. 

Nous  n’avons  observe  aucun  phenomene  de  Irichogamie.  Par  contre, 
nous  avons  constate  que,  chez  le  Lecidea  elaeochroma ,  certaines  cellules 
de  1’appareil  ascogonial  peuvent  devenir  binucleees  a  la  suite,  semble- 
t-il,  d'anastomoses  entre  filaments  ascogoniaux  voisins.  Toutefois,  nous 
ign'orons  si  ce  phenomene  remplace,  pour  le  developpement  du  sporo- 
phyte,  la  fecondation  trichogamique  disparue. 

b)  Le  pro-sporophyte.  —  Pour  autant  que  nous  avons  pu  le  distin- 
guer,  il  nous  a  paru  siphone,  done  doue  de  la  structure  normale,  chez  le 
Lecidea  elaeochroma  et  le  Phlyctis  agelaea.  Chez  les  autres  especes  etudiees, 
nous  ne  sommes  pas  parvenue  a  1’ observer,  ou  bien  ce  que  nous  avons 
cru  representer  l’appareil  pro-sporophytique  avait  une  organisation 
atypique  :  chez  le  Pertusaria  pertusa,  e’etait  un  amas  de  grosses  cellules 
plurinucleees,  ensuite  remplacees  par  des  cellules  uninucleees  plus  petiles, 
ayant  peut-etre  la  valeur  de  cellules  carposporales,  mais  haploides: 
chez  le  Buellia  canescens,  le  Lecanora  subfuscata  el  peut-etre  aussi  le 
Hoceelta  montagnei,  il  etail  forme  de  cellules  uninucleees  ;  chez  le  Cludonia 
floerkeana  (1),  il  nous  a  paru  constitue  par  une  hyphe  allongee,  cora- 
posee  de  grosses  cellules  uninucleees,  mais  cette  hyphe  apparlenait 
peut-etre  b  la  partie  primaire  non  dangeardienne  de  l’asco-sporophyte 
(voir  plus  bas). 

c)  L’asco-sporophyte.  —  La  structure  de  l'asco-sporophyte  n'a  pu 
etre  precisee  chez  le  Phlyctis  agelaea.  Chez  les  Graphidales  et  le  Baco- 
myces  rufus,  son  etude  a  ete  incomplete  :  nous  avons  seulement  pu  observer 
que  ses  cellules  terminales  sont  dicaryotiques  ou  garnies  d’anses  laterales 
comme  e'est  la  regie  chez  les  asco-sporophytes  les  plus  typiques. 

Chez  le  Buellia  canescens ,  le  Pertusaria  pertusa  (et  peut-etre  aussi  le 
Cladonia  floerkeana),  l'asco-sporophyte  comprend  une  partie  primaire 
a  cellules  uninucleees,  sans  anses  laterales,  done  probablement  haploide, 
et  une  partie  secondaire  au  contraire  dicaryotique  et  garnie  d  anses 
laterales,  done  typiquement  dangeardienne.  Cette  organisation  rappelk 
celle  de  l’asco-sporophyte  perittogame  des  Collema,  decrit  par  F.  el 
Mme  F.  Moreau  (1928,  a  et  1959),  dans  lequel  le  passage  de  la  partie 
primaire  a  la  partie  secondaire  est  le  fait  de  perittogamies  (=-  union  de 
cellules  haploides  voisines),  mais  nous  n’avons  pu  observer  l’cxistence 
de  celles-ci,  et  il  se  peut  qu'il  y  ait  simplement  duplication  du  noyau  d  un 
certain  nombre  de  cellules  haploides,  par  une  mitose  non  suivie  de  cloison- 
nement. 

Chez  le  Lecidea  elaeochroma  et  le  Lecanora  subfuscata ,  les  filaments 
asco-sporophytiques  nous  ont  paru  garnis  d’anscs  laterales  sur  toute 
leur  longueur  comme  s'ils  etaient  entierement  dicaryotiques.  mais 
malgre  cela,  settles  leurs  cellules  terminales  ascogenes  contenaient  deux 
noyaux  tandis  que  les  autres  etaienl  uninucleees.  11  se  peut  quo.  dans 
celles-ci,  une  caryogamie  non  suivie  de  la  production  d’un  asque  m 
converti  le  dicaryon  en  un  noyau  unique,  diploide,  mais  nous  n  avons  pu 
le  demontrer.  La  presence  de  cellules  uninucleees  et  cependant  garnie> 

(1)  Rappelons  que  chez  le  Cladonia  crislalello  Tuck.,  scion  V.  Aumadjian  (lflOB).  il  > 
a  limit  t  ricliogamio  floridfcnne. 


Source  MNHN.  Pari 
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,1'anses  laterales  se  retrouve  chez  le  Buellia  canescens  dans  la  partie 
secondaire,  dangeardienne,  de  1’asco-sporophyte.  Par  suite,  ee  caractere 
esi  commun  aux  trois  Lichens  «  paratheciens'»  etudies  dans  ce  memoire, 
el  on  peat  se  demander  s'il  ne  serait  pas  plus  ou  moins  constant  chez 
tous  les  Discolichens  de  ce  type  (?). 

Nous  rappellerons  en  outre  que,  chez  le  Lecanora  subfuscata,  l’appareil 
sporophytique  nous  a  semble  pourvu  d'especes  de  rhizoides  qui  sont 
egalement  connus  chez  quelques  Pyrcnomycetes  (par  exemple  le  Sporor- 
miti  kponna  Niessl.,  selon  E.  Morisset,  1963)  et  qui  doivent  contribuer 
a  sa  nutrition. 

il)  Les  asques.  —  Leur  mode  de  formation  aux  depens  des  hyphes 
asrogenes  n'a  ete  vu  clairement  ni  chez  le  Phlycti.s  agelaea,  ni  chez  le 
Bueomym  rufus.  Chez  les  autres  especes,  ils  sont  produits  par  des  dangear- 
dies  ascogenes  a  anse  laterale. 

I.nntrairement  d  l’opinion  generalement  admise  aujourd’hui,  toutes 
les  especes  dont  nous  avons  etudie  la  dehiscence  (1),  et  probablement 
au.-M  les  autres  (?),  sont  bituniquees,  mais,  de  ce  point  de  vue,  elles  se 
rallarhent  a  trois  types,  car:  —  1)  le  Roccella  monlagnei  et  le  Phlyctis 
(celui-ci  du  moins  a  l’etat  jeune)  sont  des  Bituniques  du  type 
classique  ;  2)  le  Pertusaria  pertusa,  les  Gr aphis  et  le  Baeomyces  rufus 

soul  des  Bituniques  a  dehiscence  bivalve  (a  raaturite,  1’exoascus  se  subdi- 
visi  longitudinalement  en  deux  valves  ;  l’endoascus  ne  s’allonge  pas)  : 

■’*  lt>s  Cladonia  ont  au  contraire  le  type  de  dehiscence  observe  par 
H.  Ziege.vspkck  (1926)  chez  les  Celraria  (le  pendentif  de  l'appareil 
aP“':i1  sort  et  fait  saillie  hors  de  l'endoascus  et  de  1’exoascus  au  moment 
de  ceiie  dehiscence).  On  notera  que  le  glissement  se  fail  ici  entre  le  pen- 
dnil'!  et  1  endoascus  et  non  entre  celui-ci  et  l'exoaseus  comme  chez  les 
Bituniques  typiques. 

I  appareil  apical  nous  a  paru  etre,  chez  toutes  les  especes,  du  type 
nrcliiicasce,  mais  avec  des  variantes  (voir  M.  Chadefaud.  M.  A.  Letrouit- 
d'1'  i  .  M.  (,.  Favre,  1963  et  M.  Chadefaud,  1961).  Sont  du  type 
cu-aiThaeasce,  ou  proches  de  ce  type,  le  Roccella  monlagnei ,  le  Pertusaria 
"  e(  |e  Lecanora  subfuscata ,  le  premier  se  rapproehanl  du  typepre- 
archaeasce,  le  dernier  du  type  post-archaeasce.  Les  autres  sont  des 
posl-iirchaeasces,  dont  on  peut  faire  trois  groupes,  car:  —  1)  chez  les 
Uaduma,  le  pendentif  du  dome  apical  est  Ires  volumineux  ;  —  2)  chez 
es  L,'"(ie"  et  Buellia ,  lc  dome  contient  une  cloche  amyloide  entourant 
I  r",l,s  axial  ninins  fortement  amyloide;  —  3)  chez  les  Baeomyces, 
ntlolrema  et  Graphis,  le  dome  est  epaissi  mais  non  amyloide  et  tend  a 
wuu  r  un  bouchon  apical.  Ce  dernier  groupe  correspond  aux  Discolichens 
que  d.  t.HADEFAUD  (1960)  a  qualifies  de  Leotiens. 

Cette  etude,  quoique  tres  limitee,  montre  que  les  asques  des  Disco- 
cn.  ns  envisages  dans  le  present  travail  ne  se  sont  pas  beaucoup  ecartes 
ype  archaeo-plastidie  que  nous  considerons  comme  probablement 
uriT"!ll'i  maiS  qUe’  maIgr®  c^la’  Ieur  Paroi  et  ]eur  appareil  apical  ont  subi 
1  1  11  ution  complexe  qui  a  conduit  a  des  modifications  nombreuses 
'anees.  D’autre  part,  si  on  compare  cette  evolution  a  celle  des  apothe- 

I  0  •'•■  us  ni'  I’avons  pns  observe  chez  le  Buellia  canescens,  le  tecidea  elaenchroma  et 
rn  m  bfuscafa. 
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cies,  on  constate  que,  dans  certains  cas,  l'une  et  l’autre  suggerent  les  memes 
rapprochements,  par  exemple  le  classeinent  clans  une  meme  sdrie  des 
Lecanora ,  Lecidea  et  Buellia.  Par  suite,  nous  pensons  avec  M.  Chadbkaud 
(1942-1964)  et  F.  Magne  (1946),  mais  contrairement  a  R.  Dught  (1957)  (1), 
que  l’etude  des  asques  des  Lichens  et  de  leur  appareil  apical  doit  pouvoir 
aider  a  preciser  leur  systematique.  Toutefois,  le  cas  des  Graphidales 
niontre  que  cette  etude,  comme  celle  des  ascocarpes,  doit  etre  envisagee 
d’un  point  de  vue  dynamique,  c’est-a-dire  en  recherchant  non  seulenient 
des  types,  mais  aussi  les  series  evolutives  dans  lesquelles  on  doit  les  placer. 

III.  REMARQUES  SUR  LA  SYSTEMATIQUE  DES  DISCOLICHENS. 

Comme  celle  des  Ascomycetes  en  general,  la  systematique  des  Disco- 
lichens  doit  done  reposer  sur  une  etude  de  la  structure  et  de  Y evolution 
a  la  fois  des  ascocarpes,  qui  jusqu’ici  ont  ete  trop  exclusivement  pris  en 
consideration,  et  des  asques,  auxquels,  apres  les  travaux  anciens  de 
E.  Boudier,  puis  ceux  de  E.  S.  Luttrell  et  de  M.  Chadefaud,  il  convienl 
d'attribuer  de  plus  en  plus  d’importance.  Nous  devons  en  outre  insister 
sur  la  necessity  d’adopter,  tant  pour  les  asques  que  pour  les  ascocarpes, 
un  point  de  vue  dynamique. 

Naturellement,  pour  arriver  ft  de  grands  progres,  il  faudrait  connaitve 
d’une  fa^on  approfondie  l'ontogenie  et  les  asques  d’un  nombre  conside¬ 
rable  d'esp^ces,  ce  dont  nous  sommes  encore  loin.  Les  donnees  que  nous 
avons  exposees  dans  le  present  travail  nous  perinettent  seulement  les 
remarques  suivantes : 

a)  d’une  part,  en  accord  avec  les  vues  ernises  par  d’autres  auteurs: 

1.  les  Cladonia  et  les  Baeomyces  doivent  etre  separes  dans  des  families 
differentes,  mais  appartenant  peut-etre  au  meme  phylum  ; 

2.  parmi  les  Graphidales,  les  Opegrapha  doivent  de  meme  etre  separes 
des  Graphis  ; 

■i.  les  Roccella,  malgre  leurs  ascocarpes  circulaires,  sont  bien  des 
Graphidales  ; 

b)  par  contre  : 

1.  les  Phlydis  doivent  etre  eloignes  des  Lecanora  et  exclus  de  ia 
famille  des  Lecanoracees  et  il  est  possible  qu’on  puisse  les  rapprocher 
des  Graphidales  ; 

2.  les  Pertusariacees,  dont  les  apothecies  ont  des  caracteres  tres 
particuliers,  sont  probablement  plus  eloignees  des  Lecanoracdes  que  ne 
l'indique  la  presence  dans  les  deux  cas  d’un  amphitheeium  lecanorin : 

.'1.  que  leur  palissade  hymeniale  soit  formee  de  filaments  paraphy- 
soi'des  et  non  de  paraphyses  ne  justifie  pas  que  les  Opegrapha  et  les 
Arthonia  doivent  etre  exclus  des  Graphidales  ; 

c)  enfin,  bien  que  trop  fragmentaires,  nos  observations  nous  condui- 
sent  a  penser  que  I'ensemble  des  Discolichens  forme  un  groupe  unique 

(1)  L'idcc  imist'  par  cat  autanr  que  les  c»ract6res  particuliers  lies  appareils  apicna* 
rles  Ldcanorales  sout  une  adaptation  a  la  rilviviscence  ne  doit  pas  C-tre  rejetee. 
cette  adaptation  doit  fibre  en  partie  gfinfitique  et  non  lieo  li  l’fitat  liclienique  puisquVH1' 
fait  dfifaut  choir,  les  Graphidales,  dans  les  g.  Baenmycex  et  Nephroma  et  ebez  les  I’s-''""0' 
lichens. 
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qu'il  n’y  a  pas  lieu,  du  moins  pour  le  moment,  de  demanteler.  Comme 
on  I  n  vu  plus  haut,  ce  groupe  est  ascohymenial,  maisil  se  peutque,  comme 
d  ailleurs  les  autres  Ascohymeniaux,  il  ait  ete  ancestralemenl  ascolo- 
culaire.  Cette  conception  s’applique  meme  aux  especes  pourvues  de  para- 
pliysoides  au  lieu  de  paraphyses.  Si  on  observe,  selon  les  ordres  et  les 
fun 1 1 lies,  des  apothecies  de  types  differenls,  nous  pensons  que  cela  tient  a 
une  evolution  interne  que  nous  avons  essaye  de  retracer,  plutdt  qu’a  un 
polvphyletisme  radical.  Si  certains  de  ces  types  se  retrouvent  chez  les 
Inopercules  non  lichenisants,  par  exemple  les  InoperculesLstipites-clavules 
que  nous  avons  compares  (voir  p.  537)  aux  Baeomyces  et  aux  Cladonia, 
r  est  probablement  du  fait  d 'evolutions  paralleles  danS  des  series  qui, 
les  ones  lichcnisantes,  les  autres  non,  derivaient  d’une  souche  commune'. 
I'-nlin,  on  doit  remarquer  que,  du  point  de  vue  de  leurs  asques,  les  Disco- 
lirli'  iis  sc  rattachent  au  type  arehaeasrc  qui  n’est  pas  connu  chez  les  Pyre- 
nolii  liens,  ni  chez  les  autres  Ascomycltes.  Cela  semble  vrai  meme  des 
Bammyces  dont  l’appareil  apical  forme  un  bouchon  apical,  et  nous 
par;  ;l  montrer  de  fayon  particulierement  nette  que  tous  les  Discolichens 
smil  probablement  apparent e*  entre  eux.  Comme,  d’autre  part,  leurs  asques 
mil  anssi  d’autres  caracteres  particuliers,  remarques  depuis  longtemps 
llwn,'s  epaisses,  plus  ou  moins  amyloi'des,  revetues  d’un  gelin  lui  aussi 
|ilus  ni  moins  amyloide),  on  peut  admettre  qu’ils  forment  un  groupe 
asst  lortement  individualise  par  rapport  aux  autres  Ascomycetes.  Le 
carat  l ere  archaeasce,  sans  doute  primitif,  a  pu  etre  conserve  chez  eux 
grm.  a  la  symbiose  avec  des  Algues,  qui  les  a  fait  vivre  et  dvoluer  dans 
un  milieu  «  relique  ».  II  leur  confere,  parmi  tous  les  Ascomycetes,  une 
reelle  originalite. 
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SUMMARY 


The  development  of  the  ascocarps  and  the  structure  of  the  apical  apparatus 
of  the  asci  have  been  studied  on  the  following  species  :  Buellia  cancscens  (Dicks.) 
D.  X.,  Lecidea  elaeochroma  Ao.h.,  Lecanora  subfuscata  Magn.,  Phlyctis  agelaea 
(Ach.)  Korb.,  Perlusaria  pcrtusa  Tuck.,  Baeomyces  rufus  D.  0.,  Cladonia  floer- 
keana  (Ft.)  Somm.,  Boceella  montagnei  Bel.,  Opegrapha  viridis  Pers.  ex  Ach., 
Graphis  scripta  (I..)  Ach.,  Graphis  elegans  Ach.,  Thelotrema  lepadinum  Ach. 

The  development  of  the  ascocarps  is  complicated:  numerous  formal  inns 
take  part  in  it  and  it  is  not  the  same  in  all  the  species.  It  is  therefore  po  -ihle 
to  distinguish  several  typos  of  development  : 

1)  Lecanorales  type:  at  a  primary  sketch  formed  by  a  carpocentre  (inside) 
and  a  pericentr©  (outside)  is  added  a  parathecial  apparatus  (g.  Lecanora.  l.ccidea, 
Buellia). 

2)  Graphidales  type  :  the  primary  sketch  is  directly  converted  in  an  adult 
ascocarp  ;  there  is  no  parathecial  apparatus. 

3)  Baeomyces  type:  a  crown  of  marginal  hypliae  (=  pro -paraphyses )  lakes 
the  place  of  the  parathecium. 

4)  Cladonia  type  :  the  upside  elongated  carpocentre  is  covered  with  hvphae 
(=  pro-paraphyses)  forming  a  semi-discopodium. 

5)  Perlusaria  type  :  inside  the  carpocentre  which  is  abortive  are  formed 
aecundary  carpocent res  which  directly  become  apothecia  without  parapliyses 
and  surrounded  by  a  peri-hymenium. 

fi)  Thelotrema  type  :  the  development  is  very  peculiar,  between  that  of 
Discomycetes  and  that  of  Ascohymeniales  Pyrenomycetes. 

In  addition  to  this,  other  results  have  been  obtained  concerning  the  struc¬ 
ture  and  the  evolution  of  the  ascocarps,  the  structure  of  the  ascogoninl  and 
ascogenous  apparatus,  that  of  the  asci  and  the  Systematic  of  Discoliclienes. 

The  notions  of  Ascohymeniales,  Ascoloculares,  parapliyses,  pseudo-para- 
pliyses,  paraphysoids  are  specified. 
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Planche  VI  r.  —  Leeidea  claeochroma  Ach.  (suite). 


F,g.  A.  —  Palotrtn  ascogonial  (a)  ayant  pris  naissance  dans  la  base  d’un  ascocai 

F,o.  B.  —  Fin  du  stade  I  du  developpement  das  ascocarpes  et  debut  du 
autour  d’un  volumineux  appareil  ascogonial  comportant  a  la  fois  des  hypl 
(/a)  et  d«-s  liyphes  fertilf*  (/«),  la  plexus  primordial  (pr)  s’est  tout  entier  t 
en  uni;  mince  enveloppe  p6ricentrale  (c). 

(«.  complexe  (  -  appareil)  ascogonial  :  e,  enveloppe  pdricentralo  ;  /», 
ascogonianx  ;  /«.  filaments  sans  dOutestirilee  et  jouant  I"  role  de  fllaments  r. 
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central ;  lr,  trichogyne). 
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■ssioti  est  bien  visible  (voir  le  texte). 
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Blanche  XII.  —  Lecttnora  suh/iiscala  Magn. 

Fla.  A.  —  Aspect  general  du  thalle  et  des  apotlnjcics. 

Fig.  B.  —  Coupe  transversale  d’un  thalle  jeune. 

Fig.  C  a  F.  —  Stane  1  dll  devcloppcment  des  apotluicies  :  lo  primordiuin  iatpo- 
contrci  et  les  lilamcnts  ascogouiaux.  — •  ('.  .Teuiie  primordium  (pr).  —  1>.  L  relinks 
initialed  (></)  de  I'appareil  ascogonial.  —  K.  Les  filaments  ascogoniaux  multi- 
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Influence  du  pH  sur  la  spiralisation  du 
protonema  de  Funaria  hygrometrica  (L.)  Sibth. 

par  Lucie  Koflek  (*) 


"/ . "!»•,  "  beo"  l'”''me,rl.»  "tilted  w  th,  ftlatnenl. 

11  '  .  '",«»•  riglt  I" . l.tol  ,ra  a  * 

i  mug  ammonium  nitrate,  while  they  curve  to  Hie  left  1,1  f  •  , 

nil  II,.  .nil  without  ammonium,  li  is  shown  in  the  present  article  ih-,t  1  k"'!‘P 

IS  n:,  I.  directly  related  to  the  direction  of  the  spirals  a  me  which 

"  '  "*  ''ittCrcnt  culture  modi,  toted,  tie  protoneme  lower,  tli,  oH  when 

del;;  ■:  I  he  acidification  in  the  first  case  anticlockwise  ,.i,mi„  '  ' 

"  . . .  "J  'I'1"  '  I"  o  III"  ."."I . . inn  „|  ,  hr  "I 

sen  II  case,  clockwise  curvature  occurs. 

The  i-xicity  of  culture  media  which  contain  ammonium,  and  become  strongly 
uc.i!  ones  not  seem  to  play  a  part  in  the  direction  of  curvature.  S  ‘ 


-  ns  de  spiralisation  du  protonema  de  Funaire,  cultive  sur  milieu 
^  1  f’aw‘'tir  c!e  ,a  sP°re-  <ltspend  de  facteurs  externes  diriges  :  la  lumiere 

11,1,1  Koflkii,  1960)  et  la  pcsanteur  (Koi  i.eu.  19.ri9  I960) 

ai-  in  composition  du  milieu  nulritif  joue  egalement  tin  role  (Kofleh’, 

I  I ».  19i)9)  ainsi  que  nous  allons  le  rappeler. 

Sm  mi  milieu  renfermant  de  l’azote  sous  la  seule  forme  nitrique  (notre 
1 ,  "  '•  los  piotonemas  presen  tent  en  general  une  spiralisation  senestre 

pul-  .  n  moms  accusee.  Sur  une  cinquantaine  de  lots  de  J’ unaria  hugro- 
''  on8lne  gdographique  tres  diverse,  que  nous  avons  experimentes, 
i|iit  i|ncs-uns  settlement  ont  donne  des  protonemas  pratiquement  non 
Sptnilcs.  Aucun  ne  s’est  revele  dextre. 

,.S|"  1  milieu  qui  ne  differe  du  premier  que  par  l’addition  de  nitrate 
aanuncmim  (notre  milieu  A),  les  resultats  sent  plus  varies: 

l  ,,s  sot|ches  a  protonema  tres  spirale,  comme  ATM  (originaire 
V  !  ''s):  presentent  d’abord  une  courbure  senestre.  Puis,  an  bout 
" 11  '  l:i'n  fenips,  on  observe  un  renversement  des  stolons  (1)  el  la 
paiLic  npherique  du  protonema  devient  ainsi  dextre. 


■■l  it  recu  to  S  mars  1088. 


WOt  01  ikl  I 


'•oft  plusii 
ln>t'li<tu,  , 
Utilloi  us  ;i  y: 


n.  Bopp  (1961)  regroche  au  terme  -  stolon  ■  dc  sappliquer  deja  oux 
ilc  oerlainoa  Mousses.  Mais  lorsqu'oli  parte  suns  urnliiguiti  do  tilaraenls 
la  confusion  n’est  gu6re  possible.  Cost  pourquoi,  faute  do  mieux,  nous 
ncore  "  stolons  »  les  grunds  lilaments  rampants  ou  legdromcnt  plongeants 
id  en  direction  radiate,  ou  en  s'incurvnnt,  et  contribuent  it  augmentin'  le 
'•  !l"”onema.  Le  terme  «  rhizolde  «  serait  beaucoup  plus  douteux  car  it  designe 
"  s  s°rtes  de  filaments  proton&niqucs  non  homologues.  Le  mot  «  caulonema  « 
.  structure  d6termin£e  et  a  un  sens  plus  restreint  que  «  stolon  les  jeuncs 
d  une  structure  de  chtoronitma. 


2°  Pour  d’autres  races,  Lelies  que  SF  (originaire  de  Grenoble),  dont 
la  spiralisation  est  dans  l'eusemble  moins  accusee,  on  observe  dVmblce 
une  courbure  dextre,  en  general  plus  tardive  et  assez  faible. 

La  presence  de  nitrate  d’ammonium  semble  done  responsable  de 
l’apparition  des  courbures  dextres.  Mais  s’agit-il  d'une  action  specilii|ue 
de  l’ion  ammonium  ?  ou  bien  cst-ce  une  action  indirecte  dont  le  n  sultat 
pent  etre  obtenu  d'une  autre  maniere,  en  1’absence  de  cet  ion  ? 

Dans  nos  conditions  de  culture  monospore,  le  milieu  A  devient  i  xiqiie 
au  bout  d’environ  i  semaines,  et  son  pH  s'abaisse  notablemenl.  Cette 
acidification,  ou  cette  toxicile  pourrait  etre  responsable  du  sens  dt  spira- 
lisation  du  protonema  et  c'esl  ce  que  nous  avons  cherche  a  .■Im-ider 
dans  ce  travail.  Pour  cela,  il  fallait  d'une  part  empecher  ou  freiner  1  acidi¬ 
fication  du  milieu  renfermanl  l’ion  ammonium,  et  d’autre  part  -d.tenir 
un  milieu  assez  acide,  en  l’absence  de  cet  ion. 


T 


ECHNigOKS 


On  sail  que,  pour  la  plupart  des  milieux  nutritifs,  1’absorption  j>refe- 
rcntielle  de  certains  ions,  ou  bien  le  pouvoir  tampon  des  cellules,  uiodilie 
le  pH  exterieur  (voir,  par  exemple,  Gautheret,  1917,  pour  les  racines 
de  Garotte;  Courbet,  1955,  pour  les  prothalles  de  Filicales).  IV  plus, 
beaucoup  de  milieux  sonl  instables  et.  se  modifient  spontanement : 
e’est  surtout  l’abaissement  des  milieux  alcalins  ou  neutres  qui  est  consi¬ 
derable  (Gauthehet,  1947  ;  Fitting,  1950). 

Nous  ne  pouvions  done  compter  sur  un  pH  constant  au  coins  des 
cultures  de  protonema,  a  moins  de  cas  particular  difiicile  a  Louver. 
II  fallait  alors  songer  soit  au  renouvellement  du  milieu,  soil  a  1'eludc 
des  variations  de  courbure  du  protonema  en  fonction  du  pH  acLieldu 
milieu,  dont  on  suivrait  les  modifications. 

Disons  tout  de  suite  que  nous  n’avons  pas  encore  trouve  de  melhode 
satisfaisante  pour  renouveler  le  milieu.  II  faut  bien  enlendu  cullivcr 
le  protonema  sur  une  surface  plane  solide  pour  mettre  en  evidmee  sn 
forme  spiralee.  S  il  est  cultive  directcment  sur  gelose,  la  seule  possibilite 
de  renouvellement  est  d'exciser  le  milieu  ancien  tout  autour  du  protonemii 
et  de  le  remplacer  par  un  milieu  neuf  verse  tiede  et  encore  liquid''.  Mais 
la  diffusion  des  ions  a  travers  la  gelose  est  trop  lente  pour  que  le  ''luuige- 
ment  de  pH  soit  evite.  Nous  avons  done  abandonne  ce  procede. 

Les  resultals  lie  sont  pas  beaucoup  meilleurs  en  cultivant  le  protoneina 
sur  une  feuille  de  cellophane  elle-meme  appliquee  sur  la  surface  du  milieu 
gelose  (1).  Cette  methode  permel  un  transport  facile  et  frequent  du 
protonema  sur  milieu  neuf,  sans  perturbation  des  filaments,  aims  e  > 
n'empeche  quand  mcmc  pas  les  variations  locales  de  pH  au  '  usinage 
du  protonema.  Nous  en  donnerons  un  exemple  en  relatant  les  experiences 
faites. 


Les  mesures  de  pH  on 
au  potentiometre,  avec  un 
lews  illusoire  de  chercher 
trou viSes  varient  plus  ou 
culture. 


r  clfectut'CS  soit  an  eoloriinMre  de  l*1''"'"'-..’ 
ssez  bonne  concordance  dos  r&ultats.  11  •  1  • 

grande  precision  dans  les  ctiiffres,  car  les 
ins  avec  l’emplacement  clioisi  sur  le  mine 


Klein  (1DU4). 


Source :  MNHN,  Pari. 
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Daus  la  tuesure  eolorinietriciue,  un  netit 
an  voisinage  du  protonema.  Anrcs  2  pr£l<>vftmcntaaili  ’  °  g6lose  etait  prdlevd 

iMiloncee  un  pen  phi!  loin.  L’aeepsie  ^tait  «  f  1,/lectTode  de  ^fdrence 

lie  mil  .  u.  avec  (III  Noble-agar  Difco.  La  qualitti  de  Pi  ,,6],  °,n  d?  1-2  g/litre 

^  1  !\  s°">vage,  intervientVnales  J&STs’ et  l’eff^ taZon 

imp"i  in"!  des  geloses  impure*  a  ,ldja  ,Ue  signale  (Koflkk  195Q)  1 

l.a  phi  part  des  experiences  consignees  out  etc  effect,,  4Pa0oL  „„ 

1*  ci  boites  tie  Petri  de  6  cm  dl  dian.o  o  cm.ZLnt  »T °^v  °r 

="'"'V  TT*  aeeptiquea,  irtlggflA&tftrgg 

un  (•< ■la.irement  contmu  de  2  000  lux  ''c,lueH  a  -4  sous 

i,™. ,  t  ™  da„  js4jkss 

*  “T  -  *  <r™«-  0.  peut  encore  L  Z  de  c“ 

::e:  LSmissx *» •* 10 ■>—*«  w?«aarss 2 

,« s ,°™  °°“  '™m“  *»«"*«  *  f»» »™ "» <« 

A"x  ll",dif'“ti™s  cle  pH  “ttenues  en  presence  du  protonema,  nous 
dUiiir  ujiupare  celles  des  mettles  milieux  contenus  dans  des  boiles  non 
p  *  <**  <1=  cultures  (c'est-a-dire  dans  ies  mC” 
mJOions  de  temperature  et  d'dclairement) ,  c'est  «  qnc  nous  appel- 
lcrons  let.  inilieux-temoms.  H  1  ^ 

Cluupu'  graphiqiie  represente  comporte  la  courbe  de  revolution  du 
pH  I  une  culture,  celle  du  mjlieu-temoin  correspondant,  et  la  courbe 
i e  "ail'-'L‘  diametrale  du  protonema.  Les  indications  sur  le  sens  de 

lie  iu'h  a,^n  S°f  ^alement  P°^  sur  les  graphiques,  sous  fonne 
Lournantes.  La  mort  du  protonema  esl  notee  par  une  cro:x. 


Rf.sultats 


-oils  avons  d’abord  experimente  sur  les  milieux  A  et.  R.  Puis  nous 
.  .mins  modifies  en  changeant  la  concentration  oil  la  nature  des  phos- 
milL  i'!'"  J°Uent  le  r"Ie  de  tamPous  ^  don  l  depend  le  pH  initial  du 
fem  I  !'.s  essais  ont  ®ta  faits  avec  la  solution  de  Marehal  qui  ren¬ 
in*,  icssels  d  ammonium,  et  avec  la  solution  de  Knop  qui  n’en  renferme 
L'r '  ‘  °us  avons  cherche  a  obtenir  une  acidite  plus  grande  des  milieux 
con  I.:"""'10","1"1  en  y  aj°l|tant  de  l'acide  chlorhydrique.  Sauf  indications 
am  s,  j]  s’agit  d’experiences  en  milieu  non  renouvele. 

Milieux  A  et  13. 


' ''imposition  : 

A  =  B  +  NH4N03 
B  -  Ca(N03)2,4II20 

K.,S04 


0,5  g /litre  <le  solution 
0,25  g/1  de  solution 
0,25  » 


aisoo4,uisu  u.ao  » 

KHjPO,  0,20  » 

NajIIPOj^HjO  0,05 


Source :  MNHN,  Paris 


592  !..  KOFI.EK 


.  .  .  pH  du  temoiii 

—  pH  do  la  culture 

-  -  dinmetre  du  protonomn 
Explication  dans  1c  text e. 


Source :  MNHN,  Pari. 
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Elements  oligodynamiques  :  Fe,  Mn,  Zn,  Cu,  B. 

Le  PH  initial  cominun  :  5,8,  est  stable  pour  le  milieu  A  Wmoin  alors 
«|u’"»  note  line  legere  augmentation  dans  le  milieu  B  temoin,  qui’  passe 
lirogressiveinent  a  6,2  en  un  rnois. 

VTHPhiqUeS’  f'g’  1  Ct  2’  eXpr'ment  ,es  rtfsultats  trouves  pour  la 

Awe  SF,  ks  variations  sonl  plus  accusees  sur  milieu  B  qu'avec  ATH 
,1  ,-ela  s'explique  racilement  :  la  souche  SF,  plus  vigoureuse  s'etend 
rapiilement  sur  ce  milieu  favorable.  En  26  jours,  par  exemple,  un  proto- 
nenui  atteindra  un  diametre  de  50  mm  et  le  pH  sera  6,9  alors  que  pour 
ATI  I  an  meme  age  le  diametre  sera  35  mm  ct  le  pH  6,5.  L’action  sur  le 
pi  I  "  i  fonction  de  la  quantity  de  matiere  vivante  qui  modifie  le  milieu. 

s,!'  le  milieu  A,  SF  croit  egalement  un  pen  plus  vite  qu’ATH  tant  que 
|e  milieu  n’est  pas  toxique  (en  22  jours,  27  mm  de  diametre  pour  SF 
con t re  -0  mm  pour  ATH,  avec  des  pH  respectifs  de  4,8  et  5,1).  II  faut 
Tallinn's  compter  avec  une  spiralisation  bien  plus  forte  d'ATTT,  qui 
ret- '  de  son  extension  en  surface,  De  toute  fa^on,  le  moment  oil  l’on 
nole  un  plf  de  4, 7-4, 8  au  voisinage  du  protonema  conespond  pour  les 
dens  races  a  une  decoloration  des  filaments,  suivie  de  leur  mort.  Les 
prodmts  de  lyse  cellulaire  contribuent  peut-etre  &  abaisser  le  pH,  car 
si  I'o ii  continue  les  mesures  apres  la  mort.  du  protonema,  on  obtient 
.les  plf  inferiems  a  1,0.  Mais  ce  n'est  pas  certain,  car  les  bourgeons, 
ivslcs  vivants,  peuvent  aussi  exercer  une  action  sur  lc  milieu. 

I'T  resume,  on  observe  pour  les  deux  races  Faction  acidifiantc  du  prolo- 
ncrwi  air  le  milieu  A  et  son  action  neutralisanlc  sur  le  milieu  B. 

I  -  formes  de  croissance  des  protonemas  ATH  et  SF  sur  A  et  B  ont 
etc  m  i  rites  anterieurement  (Kofi.er,  1959)  et  nous  n'y  reviendrons  pas. 
Les  Melons  de  SF  sont  d’emblee  dextres  (faiblement)  et  sont  Declines 
a  deni 1 1.'.  Mais  ATH  est  d'abord  senestre  et  les  stolons  renversent  ensuite 
leur  sens  de  courbnre.  Ce  renversement  est  progressif.  II  se  traduit  an 
(lehul  par  I'iii flexion  de  quelques  stolons  seulement.  Nous  l'avons  decele 
pmn  on  pH  de  5,4.  II  alteint  peu  a  peu  tons  les  stolons  et  il  est  compiel 
pmii  on  pH  d’environ  4,9.  A  la  fin  (avant  la  degen erescence),  la  partie 
peripherique  du  protonema,  dans  la  zone  oil  les  filaments  sont  bien 
separcs  des  autres,  est  entierement  dexlre. 

\  \HI.VITONS  DE  LA  CONCENTRATION  EN  PHOSPHATES  DANS  LF.  MILIEU  A. 

I  n  augmentant  ou  diminuant  la  concentration  globale  en  phosphates 
sans  changer  leur  proportion  relative,  on  augment?  ou  diminue  le  pouvoir 
Liiil"11!  du  milieu,  sans  en  changer  le  pH  initial  ni  ie  sens  devolution. 
Lelle-ci  sera  seulement  plus  lente  ou  plus  rapide. 

I  cinploi  des  milieux  derives  deB  ne  donne  rien  de  particulier.  L'evolu- 
tion  du  pH  s’y  fait  comine  prevu  et  les  protonemas  sonl  toujours  spirales 
scncsi i 1  s.  Nous  ne  considererons  done  que  les  modifications  du  milieu  A. 

Nous  avails  double  ou  reduit  a  1/2  ou  1/10  la  concentration  en  phos- 
plialcs.  F.n  appelant  «  a « la  fraction  non  phosphatee  du  milieu  A,  nous 
desigiuvons  les  milieux  derives,  respectivement,  par  a2P,  aP/2  et  aP/10. 

I'mu  les  deux  souches,  et  par  comparaison  avec  A,  la  croissance  est 
1111  ptm  plus  prolongee  sur  a2P,  un  peu  moins  sur  aP/2  et  aP/10.  I.a 
laille  maximum  alteinte  par  les  protonemas  avant  la  mort  varie  en 


Source :  MNHN,  Paris 
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consecjuence.  Par  exertiple, 
diametre  final  moyen  : 

dans  une  experience, 

on  a  trouve  comme 

sur  milieux  : 

a2P  A 

aP/2 

aP/10 

pour  ATH  (k  30  jours)  : 

24,5  22,5 

21,5 

lT 

pour  SF  (k  24  jours)  : 

28  27 

25 

20, 5 

La  spiralisation  de  SF  est  toujours  dextre  et  peu  accentuee. 

Les  graphiques,  fig.  .'5  et  4,  concernent  la  souche  ATH  rultivee  sur 
a2P  et  aP/10.  Pour  le  milieu  a2P,  on  voit  que  le  pH  se  maintient  plus 
longtemps  aux  environs  de  5,8  niais  (une  fois  le  pouvoir  tampon  depasse) 
il  tombe  plus  brusquement  que  dans  le  milieu  aP/10.  Cela  s'explique 
aisement  par  le  fait  qu’au  moment  de  la  chute,  le  protonema  a  atteint 
sur  a2P  une  taille  plus  grande,  done  modifie  plus  rapidemenl  le  milieu. 

La  spiralisation  des  protoncmas  ATH  a  6te  suivie  dans  le  detail.  Rile 
est  d’abord  senestre  sur  tous  les  milieux.  Le  renversement  de  courbure 
est  decelable  pour  certains  filaments  quelques  jours  apres  le  debut  de 
la  chute  du  pH  —  de  sorte  que  le  protonema  reste  plus  longtemps  senestre 
sur  a2P. 

En  fin  d'experience,  le  protonema  sur  a2P  est  dextre  dans  son  ensemble 
mais  il  subsiste  encore  quelques  stolons  senestres  :  tandis  que  sur  aP/10 
le  renversement  est  total  a  l’age  de  25  jours  et  l’extrdmite  des  stolons 
forme  des  boucles  dextres  tres  serrees. 

On  peut  conclure  de  cette  serie  d’experiences  que,  pour  une  mdme 
teneur  en  nitrate  d'ammonium,  la  spiralisation  dextre  apparait  d'autant 
plus  t6t  que  le  milieu  s’acidifie  plus  vite. 


Emploi  d’un  seul  phosphate. 

11  s'agit  cette  fois  de  modifier  les  milieux  A  et  B  de  fa?on  a  changer 
leur  pH  initial.  Pour  cela,  nous  avons  ajoute  un  seul  phosphate  aux 
fractions  non  phosphatees  a  et  b  :  soit  un  sel  bibasique.  K  JfPO,  on 
NaaHP01,2H20,  soit  un  sel  monobasique,  KH2P04  on  NalLPO,.  Ces 
phosphates  ont  ete  employes  a  la  concentration  de  0,25  g/l  ou  de 
0,50  g/1  (1). 

Nous  avons  experimente  toutes  les  combinaisons  de  formules,  mais 
r.Jus  parlerons  seulement  des  essais  qui  s’accordenl  avec  notre  present 
objectif,  e’est-a-dire  ceux  qui  permettent  d’alcaliniser  les  milieux  derives 
de  A  et  d’aeidifier  ceux  derives  de  B  : 


a  +  K„HP04 
a  +  NaliHP0„2H„0 
b  +  KH.,P04 
b  4-  NaH„P04 


en  abregeant :  aK2P 
»  aNa21’ 

0  bKP 

».  bNaP 


Les  solutions  aK2P  et  aNa2P,  frafehes  el  non  sterilisees,  ont  un  pH 
voisin  de  7,5.  Mais  il  tombe  aux  environs  de  7,0  pour  les  milieux  cor- 
respondants  sterilises. 


(1)  Nous  n 'avons  pas  cheroho  a  employer  lies  eoricenriatjona  mol^eulainw  .•xactrnM' 
6quivulentus.  Le  phosphule  disodique  n'a  (l'aillouis  pas  une  teneur  stable  cil  «ilU  l|l‘ 

cristallisation  et,  si  I’un  no  prend  pas  de  precaution  pa rticuliire,  un  poids  donn*  *' 
ne  correspond  pas  toujours  ii  la.  mCrnc  qnanliliS  de  NaJI  POt. 


Source :  MNHN.  Parii 
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I ’our  les  solutions  non  sterilisees  el  les  milieux  sterilises  bKP  ou  bNaP 
oil  trouve  respectivement  4,7  et  5,1. 

l  n  sterilisant  le  milieu  en  trois  fractions  separees  :  a  ou  b.  phosphate, 
et  gelose,  qu’on  melange  ensuite,  on  obtient  une  modification  un  peu 
nmjiidre  du  pH.  Mais  l’operation  a  peu  d'interet  car  le  pH  evolue  de 
l.mite  faqon  les  jours  suivants. 

1"  Milieux  reiifermant  un  phosphate  bibasique  (aK2P  et  aNa2P). 

I.e  pH  des  milieux  temoins  decroit  regulicrement  pour  atteindre  une 
valcur  de  6,0  a  6,2  en  un  mois  environ. 

\vec  une  concentration  en  phosphate  de  0,25  g/1  (graphique  fig.  5, 
<■  MM  '  inant  la  souche  SF),  la  baisse  de  pH  eu  presence  du  protondma 
i- 1  considerable.  Mais  les  valeurs  basses  -  inferieures  a  5,0  —  sont 
i mi:  de  meme  atteintes  plus  tardivement  qu'avec  le  milieu  A.  LepII 
1'inl.  au  moment  de  la  mort  du  protonema,  est  comme  toujours  aux 
alcn'ours  de  1.7.  La  croissance  est  un  peu  meilleure  et  plus  prolongee 
qu'  sur  A.  la  degenerescence  ne  se  produisant  qu'au  bout  d’cnviron 
un  'i‘  -is.  Pour  la  souche  SF,  les  cultures  ressemblent  a  celles  qu’on  obtient 
sur  B. 

I  - piralisation  est  longlemps  senestre,  puis  elle  devient  moins  distincte, 
poui  ( ii fin  se  renverser  plus  ou  moins  completement. 

S:  ;nalons,  sans  insister,  une  difference  d’aspect  des  cultures  selon 
qu'!:  sagit  du  milieu  aNa2P  ou  du  milieu  aK2P  :  les  protonemas  sont 
plu  • certs  et  plus  touffus  sur  le  premier  milieu. 

-  ne  concentration  en  phosphate  de  0,50  g/1  (graphique  fig.  6  pour 
SF)  ermet  d’obtenir  des  milieux  mieux  tamponnes.  Seule  la  souche 
.SF  a  ete  experimentee. 

i  mi-  les  milieux  temoins,  revolution  du  pH  est  la  meme  que  dans 
le  i  ■  precedent.  Mais  pour  les  cultures,  l’abaissement  du  pH  est  cette 
fois  assez  faible,  meme  au  bout  d’un  mois  (6, 1-5,9).  Les  resultats  d’une 
experience  sont  donnes  dans  le  tableau  I.  Le  graphique  fig.  6  se  rapporte 

ci  serie  et  au  milieu  aK2P. 


Tableau  L 

Croissance  du  protonema  et  Evolution  du  pH.  Souche  SF. 
Milieux  renfermant  un  phosphate  alcalin. 

Les  vecteurs  indiquent  le  sens  de  spiralisation. 

Age,  en  jours 
aK2P  0,60 

unOtre,  en  mm 
]•!!  tdmoin 
pH  culture 
ftNa2P  0,50 
Oiambtre 
l‘ll  tdmoin 
pH  culture 


6,55  6,5  6,5  6,45 
6,45  6,3  6,1  6,0 


1  I'  difference  d’infiuence  apparait  encore  enlre  les  deux  milieux  : 
1:1  ri'  sauce  est  plus  lente  sur  aK2P  que  sur  aNa2P,  alors  qu’elle  elait 
a  Pen  pres  pareille  sur  les  deux  milieux  lorsque  les  phosphates  etaient 
a  'a  1  ‘icentration  de  0,25  g/1. 

spiralisation  est  restee  senestre  pendant  toute  la  duree  des  cultures. 


2°  Milieux  ronfermnnl  mi  pfiosplmto  monohasique  (bKP,  liNaP) 

Nous  n’avons  essaye  qu’une  concentration  cn  phosphate  de 0,258/1 
Le  pH  des  milieux  temoins  el  ensemences  monte  an  cours  des  premiers 
jours  jusqu'a  atteindre  5.6-5.7.  Done,  avant  que  le  protonema,  encore 
Ires  petit,  ait  commence  a’agir  sur  le  pH,  celui-ci  a  deja  atlein!  In  valeur 
initiale  du  milieu  B.  Par  la  suite.  I’action  du  protonema  se  I'nil  sentir 
et  le  pH  continue  a  s’ clever  dans  les  cultures. 

l.a  spiralisation  est  un  pen  retardee  par  rapport  a  ce  qu'on  obtienl 
sur  B,  mais  il  n’y  a  pas  d’autre  difference  a  noter. 

Ces  experiences  n’ont  done  pas  permis  de  conserver  le  protonema  sur 
un  milieu  durablement  acide. 

Milieux  acidifies. 

1"  Nous  avons  essaye,  on  ajoutant.  de  l’acide  chlorhydrique  ;  milieu 
B,  de  realiscr  un  milieu  dont  le  pH  initial  flit  plus  has  el  qui  ffn  pius 
durablement  acide. 

Pour  eviter  I'hydrolyse  (le  la  gdlose,  la  solution  acide  a  6t(5  Btdrilisr'.  a 
Soit  : 

—  250  ml  de  solution  B  gel o see,  la  concentration  necessaire  inr.,  .ihteniv 
400  ml  de  milieu  nutritif. 

—  1 50  ml  de  HCl  a  N  1 000. 

I.es  deux  fractions  sont  inelangees  aseptiquemont  apres  stoiili-.il ion  cl 
refroidissement  partiel. 

Le  pH  initial  de  ce  milieu  est  1,5. 

Pour  la  souche  \TH,  la  croissance  a  ele  Ires  Ienle,  les  protonemas 
atteignant  un  diametre  moven  de  10  mm  au  bout  de  plus  d  m  mois. 
Certains  protonemas  presentaient  alors  une  spiralisation  dextre  d'emblee 
et  le  pH  etail  5, 1.  Toutefois,  ce  resultat  ne  nous  a  pas  paru  Ires  ronvain- 
cant,  etant  donne  la  chetivite  du  protonema. 

SF  n’a  presente  qu’un  leger  retard  a  la  cioissance  et  a  la  spiralisation. 
qui  a  ete  senestre.  l.e  protonema  a  fini  par  occuper  toute  la  surface oUerte, 
et  le  pH  au  bout  d’un  inois  etait  de  6,M. 

2°  N’ayant  pas  reussi  a  obtenir  un  milieu  depourvu  d'ainmonium 
qui,  a  la  fois,  ait  une  acidite  durable  et  soit  favorable  a  la  croissance, 
nous  avons  fait  plusieurs  tentative^  de  culture  sur  milieu  renouvele: 
le  protonema  est  cultive  sur  cellophane  et  frequemment  transferesur 
milieu  neuf. 

Les  milieux  bKP,  bNaP,  avec  un  pH  de  depart  de  5,1  sont  insuffisam- 
ment  acides.  Meme  si  le  protonema  est  transfere  tous  les  jours  sur  milieu 
fraichement  prepare,  il  fail  trop  rapidement  monter  le  pll  des  qu'il 
atteinl  plus  de  10  mm  de  diametre.  Nous  n’avons  observe,  au  coin's  lies 
experiences,  que  des  protonemas  senestres. 

Nous  avons  done  utilise  a  nouveau  des  milieux  acidifies  par  1‘acide 
chlorhydrique,  en  cherchant  une  formule  assurant  un  maximum  d'acidile 
sans  nuire  au  rleveloppement  du  protonema. 

Compte  ten u  (le  I'influence  favorable  du  sodium  signalize  plus  haul.  ii"ll!' 
avons  ajoutd  h  la  fraction  b  les  deux  phosphates  monobasiques  Kll  ,P' I,  (0.2(1  g  1 
et  NafLiPOj  (0,05  g/1). 

—  340  ml  de  solution  contenant  les  sels  et  la  geloso  neeessaires  pour  400  ml 
de  milieu, 

—  60  ml  do  HCl  N/l 000 

sont  melanges  apr6s  sterilisation  sepaiee. 


Source :  MNHN,  Pari 
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On  obtieni  un  pH  initial  de  4,7. 

l,a  souche  SF  seule  a  servi  aux  experiences,  et  nous  donnons  ci-dessous 
les  resultats  detailles  se  rapportant  aux  cultures  qui  onl  etc  suivies  le 
plus  longtemps. 

I.es  Iransferts  ont  eu  lieu  les  6®,  9<\  12"  jours  de  culture,  puis  quotidien- 
nenu'iil  jusqu  au  32®  jour,  excepte  les  18P  et  25e  jours.  A  partir  du  20®  jour, 
|cs  boiles  de  PeLri  de  6  cm  ont  rite  remplacees  par  des  boites  de  10  cm 
de  din  metre. 

Apres  chaque  transfert,  le  pH  du  milieu  abandonne  a  cte  pris  a  I'ancien 
cmp!;i cement  du  protonema,  e’est-ft-dire  au  centre  de  la  boile,  et  il  a 
etc  pi  is  cgalement  sur  les  bords. 

i  1 1  deux  sortes  de  mesures  mettent  en  evidence  la  lenteur  de  dilTusion 
des  inns  dons  le  milieu  gelose  : 

A  peripherie,  le  pH  varie  Ires  peu  (4.8-5, 0)  par  rapport  a  celui  du 
mili  A»  centre,  il  est  aussi  tres  peu  modifie  lant  que  le  protonema 

csl  [  *  lit-  Mais  a  partir  du  7®  transfert,  le  diametre  depassant  10  mm. 
|c  pi  l  s 'el eve  rapidement.  Malgre  les  Iransferts  quotidiens,  on  Obtieni 
des  leurs  assez  variables  suivant  les  points  et  suivant  les  cultures. 
fOli  lleignent  jusqu'a  6,3  pour  des  protonemas  ages  de  25  jours,  et 
il|S '!"  1  ' •ll  P^us  tard.  A  l’age  de  18  joins,  apres  avoir  manque  un  transfert, 
le  p!  est  aussi  eleve  jusqu'aux  environs  de  7. 

!■"  piralisalion  a  cte  netkment  dextre  (tableau  2)  mais  sans  que  les 
slot  presentent  l’aspect  «  pectine  »  a  droite  qui  est  bien  caracteristique 
l!,'s  lues  sur  milieu  A.  Vers  la  fin,  la  spiralisation  s'est  effacee  et  les 
stnli  -  presentaicnl  des  ex  (remit  6s  radices.  Rn  continuant  quelques 
cult 1 1  '  au  delf  d’un  mois  d’age,  les  protonemas  sont  devenus  senestres. 


< Vi  ii'  sur  milieu  acidifie.  Diametre  moyen  des  protonem: 
Fn'111'  ■  inent  sur  milieu  neuf,  et  des  protonemas  SF  lemoins 
mem  r  irclose.  Les  vecteurs  indiquent  le  sens  ile  spiralisation. 


»g®  i  jours) 
diami'lre 

ilia metre 
temnina 


SF  I  ra  nsferes 
iltives  directe- 

26  :ti 

34  45 

40 


l  e-  diametres  atteints  par  les  protonemas  monlrenl  qu’ils  se  sont 
liieu  A  loppes  —  inoins  vile  cependant  que  les  temoins  directement 
ciilti'  sur  gelose,  el  un  peu  moins  vitc  que  les  lemoins  cultives  sur 
cell"!  me  et  non  transferee.  Ces  premiers  temoins  sont  senestres  ;  les 
oeux i i  mi's  sont  plus  longtemps  radies,  puis  deviennenl  senestres. 

M;  _  ,  les  diflicultes  rencontrees  pour  maintenir  une  acidite  suffisante 
i  111  li(,u.  on  peu L  cependant  conclure  que  les  spiralisations  dextres 
0ut(n ! ; '  sont  liees  a  un  pH  assez  bas,  sans  pouvoir  d’ailleurs  chilTrer 
les  vo  I urs  correspondantes. 


M  i  n  in  de  Marchai.. 

Aim  I  operer  avec  des  milieux  ayant  une  composition  de  base  diffe- 
ceiiti .  mis  avons  aussi  fait  des  essais  sur  milieux  de  Knop  et  de  Marchai, 
coiiniimnent  employes  pour  la  culture  des  Mousses. 


Source :  MNHN,  Paris 
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Le  milieu  de  Knop  (sans  ammonium)  provoque  ties  spiralisations 
senestres  et  le  pH  s'dleve,  comme  dans  le  milieu  B.  Nous  n'avons  pas 
cherche  a  l’acidifier,  pensant  que  les  memes  difficultes  deja  rencontres 
se  retrouveraient.  Nous  rendrons  compte  iei  des  experiences  faites  avec 
le  milieu  de  Marchal. 


fonnule  donmio  par  Marchal  (1907)  est  mal  prdcisde  (voir  Kofi.ep. 
.  Dans  le  present  travail  nous  l’avons  ddflnie  comme  suit 


NH4N03 

k.so4 

CaS04,2H20 

MgS04,7H20 

nh4h.,po; 

Fe2(S04)3 


1  g /litre  de  milieu 
0,5  »  » 

0,5  »  » 

0,5  »  » 

0,5  »  » 

0,02 »  « 


Elements  oligodynamiques  :  Mn,  Zn,  Cn,  B. 

Marchal  conseille  de  neutraliser  exactement  le  milieu  par  addition  de 
potasse. 

Mais,  si  cet  ajustement  est  fait  avant  sterilisation,  il  se  produit  .i pr&ripitfe 
et  le  pH  baisse  notablement  lors  du  passage  a  1‘autoelave.  C'esi  , ■»  proeede 
que  nous  avions  antdrieurement  adopt?. 

Ici  deux  variantes  ont  etd  choisies  : 

-  Milieu  non  neutralise  (sans  addition  de  potasse). 

—  Milieu  neutralise  apres  la  sterilisation,  qui  se  fait  en  deux  fractions: 

Marchal  non  neutralise,  geiose. 

KOH  N/10. 

La  potasse  est  ajoutee  en  quantite  sufflsante  pour  amener  le  milieu  4  pH  7,0. 


1°  Marchal  non  neutralise  (graphique  fig.  7,  pour  ATH). 

Le  pH  initial  est  4,8.  Dans  le  milieu  temoin,  il  augmente  tres  peu 
(jusqu’a  5,0). 


ATH  sur  Marchal 

non  neutralise 


pH  du  temoin 
pH  de  la  culture 
diamfttre  du  protonei 
cation  dans  le  texte. 


En  presence  du  protonema,  le  milieu  garde  un  pH  stable  pendant 
tin  peu  moins  d’un  mois,  puis  il  se  produit  line  legere  baisse  et  les  cultures 
commencent  alors  a  pericliler.  Jusque  la,  la  croissance  est  reguliere 
et  les  protonemas  presen  tent  a  l  u  il  nu  un  contour  bien  circulaire. 

La  spiralisalion  est  dextre  et  peu  accusee  cliez  SF.  Pour  ATH.  il  y,a 
d'abord  une  tres  legere  courbure  senestre,  puis,  vers  le  17e  jour.  s’etabW 
une  forte  courbure  dextre  definitive. 
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Marchal  neutralise  (graphique  fig.  8,  pour  SF). 

I'.ir  suile  de  precipitations,  le  milieu  apparait  floconneux.  Le  pH  des 
ti-moins  diminue  d  abord  rapideinent  el  passe  de  7,0  a  G  13  en  15  jours 
I,,  baisse  continue  ensuite  plus  lentemenl.  Le  pH  des  cultures  baisse 
scusililement  de  la  mcrne  maniere  que  chez  les  temoins.  \u  bout  de 
in  jours,  tl  est  aux  environs  de  6,0  pour  ATH  et  5  8  pour  SF 

I  ,  croissance  est  tres  lente,  le  protonema  restant  chetif 'pendant  20 
lours.  Puis  elle  demarre  et  se  poursuit  regulieremenl.  Nous  ifavons 
observe  de  degencrescence  du  protonema  pendant  la  duree  des  expe- 
riences  (40  jours), 

'-a  spiralisation  apparait  tardivement  (au  bout  de  20  jours  environ) 
i'.llr  ■  /  senestre  pour  les  deux  souches. 


Discussion 

N  us  nllons  voir  si  les  resultats  exposes  permettent  de  degager  le 
be  h  ur  le  plus  directement  lie  a  la  spiralisation  dextre  du  protonema 
On.  raisons  d’abord  quelques  remarques  sur  les  cas  de  toxicite  du  milieu 
de  culture. 

I  protonema  parait  s’accommoder  d’une  gamme  de  pH  assez  large 
u  4,8  a  7,0  au  moins  —  en  presentant  une  croissance  normale.  Les 
plunomenes  de  toxicite  observes  avec  le  milieu  A  ne  peuvent  gtre  mis 
sur  le  compte  de  l’acidite  elle-meme,  car  le  milieu  de  Marchal  non  neutra¬ 
lise.  Hont  le  pH  ne  depasse  pas  4,8,  n’est  pas  toxique,  au  moins  pendant 
ass  :■  longtemps.  Les  experiences  sur  milieu  acidifie  renouvele  parlent 
(laus  le  meme  sens  mais  sont  moins  probantes  puisqu'on  ne  peut  empecher 
lc  ivotonema  d’elever  tres  vite  la  valeur  du  pH. 

I  es  sels  d’ammonium  ne  peuvent  pas  non  plus  etre  incrimines  directe- 
11,111 1  ‘,:ms  1'efTet  toxique.  En  efTet,  pour  une  m^me  teneur  en  ions  ammo- 
niuuu  la  longevite  du  protonema  est  augmentee  lorsqu’on  retarde  la 
I'a i  -  i le  pH  en  augmentant  la  reserve  alcaline  du  milieu. 

b  -  mblerait  plutot  que  le  protonema,  en  milieu  acide,  secrete  des 
substances  qui,  en  s’accumulant,  rendent  le  milieu  nocif.  Ce  n’etait  pas 
notn  but  d’aborder  un  tel  probEme  et  il  necessite  evidemment  une 
clinic  plus  serieuse. 

Malyro  les  dilTicultes  pratiques  rencontrees  dans  le  maintien  du  pH 
j't  I  I'btention  de  milieux  durablement  acides,  on  peut  dire  que  c’est 
Li  iib'c  du  milieu  qui  determine  le  sens  dextre  des  courbures  proto- 
nemiqiies.  Nous  ne  savons  pas  comment  l’acidite  agit,  mais  ce  ne  doit 
[)fis  |,|re  par  l’intermediaire  des  substances  toxiques  invoquees  plus  haul  : 
lc  iv a  aivcllement  du  milieu  acide  permet  d’obtenir  une  spiralisation 
jc'iii!  alors  qu’il  n'y  a  pas  de  manifestation  de  toxicite,  et  peu  de  possi 
11  j1 '  11  ^'cumulation  des  produits  rlilTusant  du  protonema. 

.''s|  '  ertain,  d’autre  part,  que  l'ion  ammonium  ne  joue  aucun  rdle 
spec"! que  dans  le  sens  de  spiralisation  :  en  sa  presence  on  peut  obtenir 
1 . s  ""irbures  senestres  aussi  longtemps  qu'on  emp^che  le  milieu  de 
•s  aciili  lid-  sous  l’influence  du  protonema  :  en  son  absence  on  peut  obtenir 
"?  1  "'"Imres  senestres  aussi  longtemps  qu'on  reussit  a  mainlenir  une 
flcidite  siiflisante  du  milieu. 


Source :  MNHN,  Paris 
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Le  sens  cle  spiralisation  des  protonemas  de  Funaire  depend,  enlrc 
autres  facteurs  externes,  de  la  composition  Hu  milieu  nutritif.  Des  cour- 
bures  dextres  n’avaient  etc  jusqu’ici  observees  qu’en  presence  de  sels 
d’ammonium.  11  esl  montre  dans  cet  article  que  l'ion  ammonium  n'a 
pas  de  role  direct  :  il  n’agit  qu  en  favorisant  l'acidification  du  milieu 
par  le  protonema.  (','est  le  pi  I  du  milieu  qui  doit  etre  rendu  responsable 
du  sens  de  courbure  :  sens  dexlre  pour  une  acidite  assez  forte,  sens  senestre 
pour  les  pH  plus  eleves.  La  toxicilc  des  milieux  qui  renferment  de  l’ammo- 
nium  et  s'acidilient  ne  semble  pas  avoir  de  rapport  avec  le  sens  de  spirn- 
lisation. 
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RecHerches  sur  1  anatomie  de  la  tige 
chez  Ies  Lejeuneaceae- 
III.  -  Les  sous-familles  Lejeuneoideae, 
tribu  Lejeuneeae,  et  Tuyamaelloideae  <0 

par  H.  Bischler  (2) 


!•'  Etude  de  l’anatomie  de  la  tige  fen  section  transversal  el  chez 

'•  ,l“  <3“  -to  1*  «... -hmill.  *.  J 

**  ,  "*»'  “  8r»"P«,  h«i>  '.vpe.  WM,  ,r,nal,imie  » Vib.ervn.t 

(  li.  i  purpart  des  taxa  cependant.  sepl  rangers  de  cellules  eorl  Males  enf.m- 
lem  mi  nombre  variable  de  cellules  medullaires. 

■  especes  appartenant  a  un  meme  genie  possedeat  gcndralement  une  uiato 
lllh  1  la  '  T  rDVb'fle-  ‘fS  ca!'a5pre*  anatonii,, u.  s  soul  generiqnement,  el 
!  "  meat  plus  forlement  variables  chez  quelques  genres  morphologiquement 
I""  ''-‘'ubscs.  In  meme  type  d  anatomie  caraetense  plusieurs  genres,  allies 
1,11  1  par  leur  morphologic.  Au  niveau  generique  et  infrageiiericiue  les  carac 

Mi  iinatomiques  et  les  earaeteres  morpbologiques  ne  varient  s’ouvenl  ni 
in  un  mo  temps,  ni  dans  le  meme  sens. 

I.  ■  raraetores  do  I 'anatomic  de  la  tige  peuvent  otre  employes  parfois  comme 
'Hr  eies  disti nctils  pour  la  delimitation  des  taxa,  surtout  au  niveau  des 
des gronpes  de  genres.  I  Is  donnent  des  indications  sur  rappartenance 
!  1111  '  'mui  a  line  sous-famille.  Au  niveau  des  subdivisions  infragendriques, 
i'  i  eii  general  on  trop  semblables  ou  trop  variables  sjieeiliquenient  pour 
perinciire  la  delimitation  de  groupments  nets. 

I.r  genres  et  les  sous-genres  sont  classes  selon  la  tessera blan ce  de  l'analomie 
,l(i  1  '"r  tige  dans  un  tableau  comparatif,  qui  met  en  evidence  la  divergence 
('11111,  ammte  morpbologique  et  affinity  auatomique. 


INTRODUCTION 

Un  /.  la  sous-famille  Lejeuneoideae,  tribu  Lejeuneeae,  1’anatomie  de 
1:1  lige  avait  etc  etudiee  en  premier  lieu  par  Evans  en  1935.  Cel  auteur 
u  an.ilysa  cependant  que  10  espdees,  appartenant  a  10  genres  classes 
acfiiellernenl  dans  cette  tribu.  Schuster  (1956,  1957,  1962,  1963  : 
vvi.iiuiio  el.  Schuster,  1961)  en  examina  un  plus  grand  nombre.  II 
I  SS  |V  i  d  utiliser  les  earaeteres  anatomiques,  combines  avec  des  carac- 
b'les  morpbologiques,  pour  une  delimitation  plus  rigoureuse  des  laxa, 

11  1  I  Hischlek  (H.).  —  Recherche  sur  I'anatomie  de  la  tig,-  chi-/,  les  Lejeuneaceae 
I  Her.  Regal.  LicMnoL,  30,  p.  232-232.  1901).  -  Uecherches  sur  I'anatomie 

J'bez  les  Lejeuneaceae.  II.  Les  sous-familles  Lejeuneoideae.  tribu  Plychanlheae. 
,,  "neoideae  et  Myriocoleoideae  (Rev.  Bryol.  Lichenol..  33,  p.  39»-t‘,8.  106->). 

-!  C.i boratoire  de  Crjrptogamic,  Musdum  National  d’Histoire  Naturelle.  Paris. 
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et  pour  l'etablissement  d’une  classification  nouvellc.  D’autres  auteurs 
ne  publiSrent  que  des  dessins  anatomiques  d'especes  isolees  (p.  ex  Ftm 
et  Clark  :  Pande  et  Misra  ;  Jovet-Ast  ;  Herzog  ;  Mt  ller  ; 

Miller,  Whittier  et  Bonner  ;  Gkolle).  L’anatomie  de  la  tige  de  beau- 
coup  de  genres  n’a  ainsi  jamais  etc  etudiee  comparativement.  Le  present 
travail  groupe  les  donnees  bibliographiques  (pour  la  pluparl  verifiees) 
et  conlient  un  grand  nombre  d’analyses  nouvelles. 

La  trihu  des  Lejeuneeae  figure  dans  sa  delimitation  tradilion- 
nelle.  Seule  la  sous-famille  des  Titgamaelloideae,  decrile  recemmeut  par 
Schuster,  est  traitee  a  part,  pour  perrnettre  de  la  comparer  plus  aise- 
ment  aux  autres  subdivisions  des  I.ejeuneaceae,  Les  genres  son l  enumeres 
en  ordre  alphabetize  el  delimites,  dans  la  mesure  du  possible,  selun 
leur  circonscription  la  plus  recente.  Pour  des  raisons  pratiques,  il  m'a 
paru  preferable  de  maintenir  c'omme  genres  tous  les  taxa  avant  etc 
etablis  dans  ce  rang,  sans  tenir  compte  des  changements  proposes  poste- 
rieurement. 

Les  anciens  sous-genres  de  Lejcuneu  de  Spruce  out  etc  ty Julies  cLapres 
Bonner  et  Miller  (1900,  p.  217-225)  el  Bonner,  Bischler  et  Miller 
(1961,  p.  351-359).  Les  genres  suivsnts  figurent  ainsi  avec  un  type  dilKrent 
de  leur  lectotype  admis  anterieurement  :  Drepanolcjeunea  Steph.  (1889), 
type  :  D.  grvssidens  Steph.  (non  D.  homaUfoIia  (Hooker)  SclulTnei,  of. 
Vanden  Berghen,  1918,  p.  31:  Mizutani,  1961,  p.  218:  Schuster, 
1963,  j).  190)  F.uosmolejeunca  Steph.  (1889),  type  :  E.  Sigir  i  Steph. 
(non  E.  Irifaria  (Nces)  Schiffner,  cf.  Schu-tnkr,  1895,  p.  121  ;  Vanden 
Berghen,  1948,  p.  27  ;  Schuster,  1963,  p.  190)  —  Lejeuneu  Libert 
(1820),  type  :  L.  Libertine  Bonner  et  Miller,  nom.  nov.  (non  L.  cavifolia 
(Ehrli.)  Lindb.,  cf.  Vanden  Berghen,  1918,  p.  22:  Schuster,  1957. 
p.  125;  non  serpi/lli folia  (Dicks.)  Libert,  cf.  Mizutani,  1961.  o.  199; 
non  L.  patens  Lindb.,  cf.  Schuster,  1963,  p.  130  et  190)  —  M iavlcjeimcu 
Steph.  (1888),  type  :  M.  afrieana  Steph.  (non  M.  ulieina  (Tayl.)  Kvans. 
cf.  Vanden  Berghen,  1918,  p.  22  :  Schuster,  1962,  p.  2  :  1963,  p.  190)  - 
Taxikjennea  Steph.  (1889),  type  :  T.  conoexa  Steph.  (non  T.  umbilicala 
(Nees)  Steph.,  cf.  Vanden  Berghen,  1948,  p.  28:  Schush-.u,  1 963, 
p.  190:  1965,  p.  32)  -  Traehylejeunea  Steph.  (1889),  type:  T.  elegan- 
tissima  Steph.  (non  T.  acanlhina  (Spruce)  Schiffner,  cf.  Vanden  Berghen, 
1948,  p.  29  ;  Schuster,  1963,  p.  190).  L'anatomie  de  la  tige  des  anciens 
lectotypes  et  des  nouveaux  types  est  identique,  a  l'exception  de  ceux  de 
Traehylejeunea  (cf.  sous  ce  genre). 

L’etude  de  l’anatomie  de  la  tige  ne  permel  naturellement  ni  de  decider 
de  la  valeui  taxinomique  d’un  taxon,  ni  meme  d’attribuer  une  eSpecc 
a  un  genre  (ou  une  subdivision  de  genre)  plutdt  qu’a  un  autre.  11  appartient 
aux  futurs  monograjihes  de  ces  groupes  de  tracer  leurs  limites  et  de  fixer 
leur  rang. 

Dans  les  tableaux  d’ analyse  de  Chaque  genre,  les  especes  appartenain 
aux  divers  sous-genres  et  sections  sont  groupees,  pour  ddgager  d'even- 
tuelles  variations  des  caracteres  anatomiques  a  ce  niveau.  Ie  n  ai  ten'1 
compte  eependant  que  des  subdivisions  ayant  un  rang  taxinomique, 
merne  si  elles  ne  sont  pas  publiees  valablement.  Les  groupements  infra- 
generiques  satis  rang  ne  sont  pas  consideres. 

II  est  presque  inevitable  qu’un  certain  nombre  d’especes  attributes 
tort  a  un  genre  ou  a  une  subdivision  infragenerique  ligureiil  dans  c 
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enumerations  qui  suivent.  Je  suis  obligee  de  laisser  a  ceux  qui  les  etu- 
.lieront  comparalivement  le  soin  de  les  classer  dans  un  groupe  qui  leur 
correspond  mieux.  M 

l.'nnatomie  de  la  lige  a  ete  examinee  seulement  en  section  transversale 
El  -""Til.  lei  coupes  ml  eti  elTectuees  entre  la  I,™,  eL  I,-  milieu  (Tuiie 
Line  principale  bien  developpee. 

nun  petit  nombre  de  genres  on  de  sous-genres,  pour  la  plupart  mono- 
tvpi'l"  %  n’ai  Pu  obtemr  de  specimens  pour  Paralyse.  Ce  sont  Blephnm- 
Itjcwi' "  Ainell,  Capillolejeunea  Arnell,  I.eiolejrunea  Evans,  Sphaero- 
lejrmtitt  Herzog,  Potamolejeunea  subg.  Ccphalokjeunea  Schuster.  Pour 
Ed 1 1 1' j’ai  pu  me  baser  sur  la  bibliographic.  .Je  n'ai  pas  exa- 
niiin  ""ii  plus  les  especes-type  suivantes  :  Lepidolejeunea  falcata  (Herzog) 
Sell"  "  i"  Potamolejeunea  polystuchya  (Spruce)  Steph.,  Rectolejeunea 
jlaijr!' I'vviis  Evans,  Stylolejeunea  Duncanii  Sim.  Pour  A ustrolejeunea 
Ohjw  Schuster  et  Pycnolejeunea  sprue-ana  SchiiTner.  j'ai  pu  utiliser 
conim  reference  les  travaux  de  Schuster. 

H1STORIQUE 

1.  l  ,1‘iineoideae,  tribu  Lejeuneeae  :  Lancien  genre  Lejeunea,  qui 
conic  ii  toutes  les  espSces  a  amphigaslrcs  bilides.  fuL  subdivisd  par 
Sem  en  1881  (p.  71-80).  Les  18  sous-genres,  groupes  dans  les  ..  Srhi- 
;,«/,/  .  sous-groupe  1,  sont  tous  classes  actuellement  encore  dans  les 

1-i'j"  "dene,  tribu  Lejeuneeae  (-  Schkvstipae).  Ce  sont  Priono-Lejeunea, 
Ore  !, -Lejeunea,  Harpa-Lejeunea ,  Strepsi-Lejeunea.  Trachy-Lejeunea, 
Drepm:«- Lejeunea,  Lepta-Lejeunea,  Ceralo-Lejeunea,  Taxi-Lejennea,  Macro- 
l-'f"  '■  Otigonio-Lcjcunca,  Hyyro-Lejeunea,  Euosmo-Lejeunea,  Pycnn- 

Lejin:  P alamo- Lejeunea,  Cheiln-Lejeunca,  Eu-Lejeunea  et  Micro- 

Lejeunrn, 

Sthmivni  et  Sghiffnek  accorderent  rapidemenl  rang  de  genre  &  ees 
Inxn  .  Bonner,  Bischler  et  Miller,  1901),  le  trail  d'union  disparut 
cnln  1,'jrunea  et  son  prefixe.  Eu-Lejeunea  devint  Lejeunea  tout  court. 
I.a  cl  lication  de  Spruce  fut  suivie  avec  tres  peu  de  changemcms 
par  In  lupart  des  hepaticologues,  notamment  par  Schiffner,  Stephan  i 
A  III  mi.  De  nouveaux  genres  s’ajouterent  peu  a  peu  4  la  liste  des 

Sdiim-tipac  »  de  Spruce:  Anomatolcjeunea  SchiiTner  (1895).  Cyrlo- 
hjeiir.  i  vans  (1908).  Rectal, jcunea  Evans  (1906),  Cyslolejeunea  Evans 
IHli1")  I .eiolejeunea  Evans  (1908),  Stylolejeunea  Sim  (1926),  Cladole- 
./Vur/f 'vickel  (1933),  Sphaerolcjeunea  Herzog  (1938),  Byssolejeunea 
Herzi  iCMl),  Siphonolejeunea  Herzog  (1942),  Rhaphidolcjeunea  Herzog 
iHt  i  •(dejeunea  Herzog  (1917),  Tuyamaella  Hattori  (1917).  Amblyo- 
I'ji'un,,;  I.-A.  (1918),  Placolejeunea  Herzog  (1918),  Ciliolejeunea  Arnell 
(19.1, ",  ! n /latolejeunea  Arnell  (1953),  Cladiantholejeunea  Herzog  (1951), 
wcp/  i,  /,  jcunea  Arnell  (1962).  Slenotcjeunea  Schuster  (1963),  Erhinocotea 
Schuster  (1963),  Lepidolejeunea  Schuster  (1963),  A  ustrolejeunea  Schuster 
(|il1'1  "  '  'ipillolejiUpea  Arnell  (1965).  Ce  groupe,  equivalent  aux  I.ejeu- 
ivuii'ir,  ||j|)[|  Lejeuneeae,  contient  actuellement  39  genres.  Trois  autres 
genres . ,i i  i  t>te  reunis  recemment  par  Schuster  (1963,  p.  91)  pour  former 
n  nouv«  i|c.  sous-l’amille  des  Tuyamaelloideae. 

liuiii  >up  d'auteurs  continuerenl  a  employer  le  nom  «  Schiznstipae  » 
|>om  designer  les  Lejeuneeae,  sauf  Jones  (1958,  p.  67)  qui  les  appela 
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"  l-'issi.  lipulae  ».  Certains  leur  altribu&rent  rang  taxinomiqne  :  rann  rie 
sous-tribu  (Lacouture,  1908,  p.  102),  de  tribu  (Schuster  el  Hattori 
1954,  p.  20-23  ;  Herzog,  1958,  p.  1262  ;  Bischler,  1961,  p.  232  ;  Schuster 
1963,  ]).  30  el  49),  ou  de  sous-famille  (Schuster,  1955,  p.  115  ;  Kachrik 
et  Schuster,  1961,  p.  478).  «  Schizostipae  »  ne  peut  cependant  gtre  |t 
nom  d'un  taxon  de  rang  inferieur  a  la  famille  (cf.  Art.  19,  Code  Intern 
Nomencl.  Bot.,  Utrecht,  1961).  II  doit  elre  remplacc  par  nn  mnn  combi 
nan  I  Lejeunea,  son  genre-type,  avec  le  sullixe  de  rang  Gotrespondanl 

Parallelement  a  1'augmentation  du  nombre  de  genres  ral  laches  aux 
Lejeunceae,  le  nombre  d'especes  attribuees  achaean  s'accrut.  I  cerlams 
s'enllerent  demesuremeut.  I.eur  definition  ancienne  ne  pouv  i|  eneiober 
Lous  les  caracteres  des  taxa  nouveaux,  sans  que  la  delimitation  les  uiis vis- 
a-vis  dcs  autres  ne  devienne  fie  plus  en  plus  imprecise.  Ainsi  quehpiesgenm 
Imp  mal  deliriis,  out  etc  reduits  au  rang  de  sous-genres  :  Ano/aalolejniim 
de  Slrepsilejeunea  (Stephani,  1913,  p.  297):  Cilio-,  Oligonio-  q  Inflate 
lejeunea  de  Lejeunea  (Schuster,  1963,  p.  75)  ;  Mir.rolejeu.nca  Lijeum 
(Schiffner,  1895,  p.  121  ;  Schuster,  1955,  p.  121)  ;  Rhaplndolejeuim 
de  Lephlejeunea  (Schuster,  1963,  p.  65  el  115):  Euosmu-  ,-|  Slrcpa- 
kjeunea  de  Cheilolejeunea  (Schuster,  1955,  p.  120  ;  1963.  i.  63-64 ) ; 
Austrolejeunea  dc  Siphonokjeunea  (Schuster,  1963,  p.  83  el  187).  Comme 
synonymes  ont  etc  proposes  :  Byssolejcunea (de  Mierolejeunea,  Schuster. 
1962,  p.  1),  Euosmo-  et  Slrepsilejeunea  (de  Cheilolejeunea.  Mizutam, 
1961,  p.  189),  Mierolejeunea  (de  Lejeunea,  Mizutani,  196).  p,  199). 
.V esolejeunea  (de  Hygrolejcunea,  Vanden  Berghen,  1963  (H)i  l).  p.  292: 
Schuster,  1963,  p.  138),  Stylolejeunea  (de  Reclolejeunea .  Schuster, 
1957,  p.  126  ;  1962,  p.  69  ;  196.3,  p.  133)  et  Rhaphidolejeunen  (de  Uplu- 
lejeunea,  Vanden  Berghen,  1948,  p.  31). 

Le  groupe  des  «  Schizostipae  »  (Lejeuneeae)  lui-meme  esl  rest*  mal 
defini  et  difficile  a  separer  du  groupe  parallele  des  «  Holo-slipae  »  (PI i/- 
r.hantheae)  (cf.  Bischler,  1965,  p.  153-454).  Base  principaleimiit  sur  la 
forme  des  amphigastres  (divises)  et  l’anatomie  de  la  tige  (a  sept  rangers 
de  cellules  corticales,  dont  deux  merophytes  ventraux),  deux  caracteres 
qui  ne  sonl  pas  toujouis  correlates,  il  n’a  pas  ete  deli  mile  de  la  meme 
maniere  par  les  divers  auteurs.  Certains  genres,  classes  ha i >it uellemenl 
dans  les  Lejeuneeae,  sont  places  parfois  dans  les  Ptychanthem  Stephani 
(1912-1913,  p.  109  et  196  respectivement)  rattache  ainsi  Lew-  et  Ci/rln- 
lejeunea  aux  Ptychantheae,  car  ils  possedent  des  amphigastres  entiers. 
Prionolejeunea  esl  attribue  par  Schuster  (1963,  p.  81)  aux  I 'tijrhmlho" 
pour  son  affinite  a  Odonlo-  el  Cyclolejeunea.  11  a  des  S&phigaslres  divises, 
Bkpharokjeunea  Arnell  n’a  pas  ete  classe  par  son  auteur  dsns  auciiii 
des  deux  groupes.  Ses  amphigastres  sont  enliers.  D’autres  genres,  gem- 
ralement  places  dans  les  Lejeuneeae,  contiennent  d’ailleurs  exception- 
nellemenl  ou  exclusivement  des  especes  a  amphigastres  enliers  ou  i 
peine  emaigines  :  Amblyolejeunea,  Anomalolejeunca,  Ceratohjcuneo,  Ch"- 
lokjeunea  subg.  Renilejeunea,  Euosmolejeunea,  Hygrokjeunm  et 
lejeunea. 

Meme  a  l’aide  de  criteres  additionnels,  Ptychantheae  el 
n'ont  pu  elre  delimitees  sans  equivoque  (cf.  Schuster,  1963.  p-  2/-- 
I)eja  Evans  (1935,  p.  264),  et  Schuster  par  la  suite  (1955,  ]>■  LI.)  )) 
signalerent  un  genre  qui  appartienl  pour  ses  caracteres  morphology11) 
nettement  aux  Lejeuneeae,  mais  qui  possede  une  anatomie.  de  la  f- 
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.-..niplcxe  :  Potainolejeunra.  Kachuoo  et  Schuster  (1,961)  rencoutrtrent 
(liiuliv  pari,  quelques  especes  «  aberrantes  >,  de  Cheilolejeuneu  (sub» 
Xcrwlcjeunea)  el  de  F ycnolejeunea.  Leurs  rangees  de  cellules  cortieales 
soul  plus  nombreuses  que  sept,  et  le  nombre  de  leurs  merophytes  ventraux 
vane  entre  2  et  6. 

!'"ini"‘5  *•  *  “  interieur  Ujmnem,  Ws  complexes 

apporemnient,  restent  mal  rlegagees.  Lb  diverse,  classifications  lmeaire, 
■  1  Spruce,  1884:  Evans.  1989;  Vanpen  Behchfn  1918  sonl 

.  I'lus  importantes)  tienpent  didicilement  compte  des  lien,  multi 
la1'™*  <H*  *f"ilJlMl  exist, sr  entre  les  taxa.  Les  svslemes  sonl  peine 

. . 1,115  «K  aulres.  ear  le  choix  et Timportance  dollars 

ans  raraeteres  morpliologiqnes  distinctils  sent  different.,.  Auc.un  n'a 
d'mlli'iirs  reussi  &  s’imposer  dcfinitivemenl. 

I1  ex  Lentatives  reeentes  de  rfigroupement  des  genres  out  ele  faites 
pm  1 1 1 i  tan  I  (1991)  el  Schusteh  (1963).  La  premiere  ne  consider,, 
dependant  que  les  Lejeuneaceae  du  Japon. 

i  -  caracteres  de  l’anatomie  de  la  tige  ont  ete  utilises  par  Evans, 
\li/  i am  el  Schusteh,  a  des  niveaux  diUerents,  coimne  caracteres 
ilisinn-lifs  pour  la  delimitation  des  taxa.  Evans  suppose  que  revolution 
1  m  compile  linenirement  (1935,  p.  278).  Les  Plijchanlheae  (a  nnrn- 
s  rangees  de  cellules  cortieales)  auiaient  abouti,  par  simplifica- 
l""1  1  1  reduction,  aux  lejeuneeae  (a  sept  rangees  de  cellules  cortieales). 
cell  -.-i  aux  Colokjcuncnideae  (a  sept,  puis  a  cinq  rangees  de  cellules 
corl  it  ales). 

I  i  differences  de  dimension,  depaississemenl  et  de  pigmentation 
(It's  1  in  is  cellulaires  entre  cellules  cortieales  et  medullaires,  aceentuces 
'  he-  ic*  Plijchanlheae,  plus  faibles  chez  les  Lejeuneeae ,  presque  indistinctes 
tin  z  1  s  Lejeuneeae  les  plus  simplicities  et  les  Cololejeuneaideae,  se  seraient 
atin  sees  parallelemenl  a  la  diminution  du  nombre  des  cellules  cortieales 
[)’•  Puis  a  celle  des  cellules  medullaires.  Dans  cette  perspective, 
l|U'  ‘*e  liSe  la  plus  primitive  a  1'interieur  des  Lejeuneeae  esl 
1  r|sce  par  des  cellules  medullaires  tres  nombreuses,  de  dimensions 
acK'  lent  differentes  des  cortieales  (p.  261).  Par  reduction  progressive 
,u  ll""l,"'e  des  cellules  medullaires  et  diminution  des  differences  de 

!' . .  d'epaississement  et  de  pigmentation,  1'anatomie  de  la  tige 

''.I'1"  '"'plifiee,  a  sept  rangees  de  cellules  eort'calcs  et  trois  de  medul- 
aii'  presque  semblables,  aurait  ete  atteinte  (p.  278).  Cette  structure 
sc  mi  'I  stabilisee  ehez  les  Cololejcuncoideae  Dijiluaiac  (p.  265).  Evans 
ale  ,'Mi.si  successivemenl  (p.  26 1-265) :  Taxilejeunea  plcrogonia  (35  cell. 
I'lii'  ,r  Q/Molejeunca  linenlu  (25  cell,  med.)  Fhjijrulejeunea  cerina 
med.)  -  Lejeunea  liana  (13  cell,  med.)  Pucnolejeunea  mucro- 
lol>"  , ,  1  ,.0,n.  m6±)  _  -*  . ‘  ' 


Mil 


-  Drepanolejeilnen  inchoaia,  leptoiejeunea  elliptica, 


1  unea  bullata  (3  cell,  med.)  —  Cololcjeuncoidcae  Diplasine  (7  cell. 
coj!"  l’H-  nied.)  -  -  Cololejeuneaideae  Aslipae  (5  cell,  corl.,  1  cell  med.). 
,  ■' " s  eniploie  l’anatomie  de  la  Lige  principalement  pour  distinguer 
es  ll  l:  '  lejeuneeae  et  Plijchanlheae.  Sa  classification,  proposee  en  1939, 
genres  des  lejeuneeae  plus  ou  moins  selon  le  nombre  decroissant 
ellules  medullaires.  Evans  n’attribue  pas  de  valour  distinctive 
•  1  :ii'ac lores  anatomiques  au  niveau  generique. 

' 111  Sl,:i1  voit  1'evolution  de  1'anatomie  de  la  tige  moins  lineaireraent, 
•lls  'Dus  le  inline  sens  suppose  par  Evans.  Les  lejeuneeae  a  sept  rangees 


aligne  les 
Je  leurs  i 


de  cellules  corlicales  seraient  derivees  des  Plychcmtheae  qui  en  possfoicm 
de  nombreuses  rangees  (1963,  p.  17),  peut-etre  de  plusieurs  de  lt.,irs 
groupes  actuels,  peul-e'tre  d’ancdtres  communs  aux  deux  tribus  (p.  ;i|, 
Les  Lejeuneeae  seraient  done  polyphyletiques  (1955,  p.  Il  l  :  1903, 
et  comprendraient  plusieurs  series  parallels  de  reduction  et  de  simpliiira- 
tion  (1963,  p.  96).  Lejt.une.me  et.  Pti/chantheae  apparaissent  ainsi  comm,, 
etant  des  taxa  assez  artificiels  (p.  28  et  90).  La  necessity  de  la  dissociation 
des  Lejeuneeae  en  plusieurs  groupes,  d’origine  ifldependantc.  el  avani 
evolue  A  parlir  d’ancetres  dilTerents,  semble  probable  (p.  96).  Si  himih 
reunit  ainsi  les  genres  des  Lejeuneeae  en  neuf  complexes  on  groupes 
naturels  (p.  28) :  Anomalolejeunea ;  Leialejeunea ;  Che.ilo-.  Euosnw-, 
Strepsi -,  Cyrlolejeunea ;  Harpa-,  Lepto-,  Rhaphido-.  Dreptimilejeunm ; 
Cladolejeunea  ;  Ceratolejeunea  ;  Pycno-,  Trachy-,  Cysto ,  Amblgotejeunrn ; 
Potamolejetmea ;  Lejcunea.  Micro-,  Oligonio-,  Cilio-,  Inflalo-.  Hijiiiv-, 
Lepido-.  Crossato-,  Siena-,  Tu.vi-,  Rectolejeunca.  Quatre  genres  restent 
classes  sans  parentc  definie  :  Placo-,  Macro-,  Sphacro-,  Cladiaiilhokjeumn. 
Ils  pourraient  (Hre  allies  an  complexe  ■<  Lejeunea  » (p.  121  et  126).  L‘ evolu¬ 
tion  de  1’analomie  de  la  tige  des  Plychantheae  vers  celle  des  Lejcuntm 
se  serai t  accomplie  surtout  dans  les  series  de  reduction  suivnnlos:  entre 
les  complexes  Sticlo-,  Neuro-,  Cardiolejeunea  et  Ceralolejctmm  (1955, 
p.  115  :  1963.  ]i.  66  et  149)  :  entre.  Leucolejeunea  et  Cheilolejct uiea  (Hlli.i. 
p.  96)  ;  a  l’interieur  du  complexe  Odonto-,  Cyc.lo-,  Prionolejrunea  (1963, 
p.  1-18)  ;  dans  le  genre  Pyc.nolcjeunea,  et  dans  !c  sous-genre  Ctii'ilnlrjmm 
subg.  Xenolejeunea  (1963,  p.  35).  Elle  aurait  done  eu  lieu  a  dilTerenls 
niveaux  taxinomiques. 

Schuster  emploie  ainsi  les  caracteres  de  l'analomie  de  la  t i go .  coniine 
caracteres  distinctifs  au  niveau  des  groupes  de  genres,  des  genres  el, 
parfois,  des  sous-genres,  dilTeremment  selon  les  taxa  considered. 

Mizutani  entin  (1961,  p.  119-120)  subdivise  les  genres  des  l.rjeuneiirtw 
en  quatre  groupes,  selon  la  ressemblance  de  I'anatomic  dr  leur  lige : 
1)  cellules  corticales  en  30-50  rangees:  cellules  medullaires  Ires  nom- 
breuses,  de  la  meme  dimension  on  plus  grandes  que  les  corticales :  2) 
cellules  corticales  en  10-20  rangees  ;  cellules  medullaires  en  10-30  ranges, 
un  pen  plus  petites  que  les  corticales  ;  3)  cellules  corticales  en  s>  pi  rangre-*. 
beaucoup  plus  grandes  que  les  medullaires  ;  a)  cellules  medullaires  in 
10-20  rangees,  b)  cellules  medullaires  en  3  rangdes  ;  4)  cellules  corticales 
en  5  rangees  ;  cellules  medullaires  en  une  rangee,  de  la  incur  dimension 
environ  que  les  corticales.  Les  caracteres  anatomiques  n'oul  cju  unt 
valeur  comparative  dans  cette  classification. 

2.  Tuyamaelloideae  :  Les  trois  genres  de  cette  sous-famille  notivellc 
ont  tous  etc  decrits  recemment.  Siphonolejeuneu  et  Tuyamwlld  furenl 
rattaches  d’abord  aux  Lejeuneeae.  Mtzutami  clas'sa  ensuile  T winniadln 
dans  les  Calolejeuneoideae  (1961,  p.  129,  233).  Selon  Sciiusteh,  tjtii  a 
etabli  la  sous-famille,  elle  est  allide  d’une  part  aux  N ipponolrjetineoidfiit 
el,  par  consequent,  aux  Ptychanlhcae,  d’autre  part  aux  Cololejeiineniihi' 
(1963,  p.  27  et  91).  11  defi'nit  ainsi  1’anatomie  de  la  lige  des  Tiiijmii'id- 
laideae  (p.  91)  :  sept  rangees  de  Cellules  corticales  entourent  imis  range*'' 
de  medullaires.  Son  affinite  avec  les  Lejeuneeae  et  les  Cololcjcuneunltin 
Diplasiae  se  trouve  ainsi  confirmee. 
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AN  ATOM  IE  DE  LA  TIGE 

I,  _  SOUS-FAMILLE  LEJEUNEOIDEAE,  TRIBU  LEJEUKEEAE 
1.  Amblyolejednea  S.  J.-A.  (1948). 


rdf.  bibl. 


type  :  .4.  Fulfordiae  S.  J.-A. 

FIGURES  :  pi.  I,  fig.  1. 

AN  ATOM  IE  DE  LA  TIGE  : 
esp.  cort.  mdd.  mdr.  v.  cort./mdd. 

A.l'.lforiia,  7  7-8  7  «/l  SCHOTf^lMS,  p.  i2t. 

MaN«  a  peine  epaissies,  ineolores,  pen  sinneuses,  a  trigones 
indistincts.  8 

A'  m,°nUM  S'  J"A-  =  V.  et 

UMAmms  :  Le  gem-e  est  monotypique.  Ses  amphigastres  sent  entiers. 


-•  Aaomalolejeunea  (Spruce)  SchifTner  (1895). 
type  :  A.  pluriplicala  (Pearson)  SchifTner. 
figures  :  pi.  I,  fig.  2-3. 

I  V ATOMIE  DE  LA  TIGE  : 

cort.  roed.  rner.  v.  cort./med.  rdf.  bibl. 


.1.  pluripUcata 
.1.  ileceinplicata 
A.  deciscens 


9-10 

10-18 

15-18 


3/1 

3-3. 5/1 
3.5/1 


|,a|  "|S  cellulaires  minces  ou  legerement  epaissies,  jaun&tres  ou  incolores 
souvent  smueuses,  a  trigones  petits  ou  moyens. 

m  'a  ! "S'8 EXAJfl.N£s  :  decemplicata  Step!,.  :  Madagascar,  Mayor 
Si,.,,  ■  m.AXORti524  P-P-  <?) ;  Hildebhandt  s.n.  (G)  —  A.  deciscens 

a,-..  ^LK  501  (G)  ~  A •  Pluriplicala  (Pearson)  SchifTner: 

Alnque  du  Sud,  Stitzenberger  s.n.  (G). 

1-RM  iRQUEE  :  Les  especes  (l'A nomalolejeunea  out  des  amphigastres 
emargmes  ou  divises. 

Sriai’u wi  ratlache  Anomalolejeunea  comme  sous-genre  a  Strepsi- 
J™" "  (,913>  P-  2fl7>-  L’anatomie  de  la  tige  se  distingue  chez  les  deux 
•  * n  |,:u'  la  <ll(1°rence  de  dimension  des  cellules  corticales  par  rapport 

ii<  des  medullaires  ( Anomalolejeunea :  3-3.5/1,  Strepsilejeunea  : 


Bi  epharolejeunea  Amell  (1962). 
rvi’E  :  !i-  Ilarlingii  Arnell. 

enn ' -U  :  Le  §enre  est  monotypique.  Ses 

i:.|K|s;  -  anatomie  de  la  tige  reste  inconnue,  car  ie  n’ai 
“Hon  du  type, 


amphigastres  sont 
pu  obtenir  d’echan- 


Source :  MNHN,  Paris 
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1.  Byssolejeunea  Herzog  (1941). 

type  :  B.  abnormis  Herzog. 

FIGURES  :  pi.  I,  fig.  4. 

AN  ATOM  IE  DE  J.A  TIGE  : 

esp.  cort.  in6d.  mer.  v.  eort./med.  rdf.  bibl. 

B.  abnormis  7  3  2  (1  1)  2/1 

Parois  cellulaires  tres  minces,  incolores,  legeiement  sinueuses,  a  tri¬ 
gones  a  peine  distincts. 

specimen  examine  :  B.  abnormis  Herzog  :  Java,  Schii  fner  2676 
(JE). 

it E marques  :  Le  genre  est  monotypique.  Herzog  (1941,  p.  84) 
indique  d'abord  des  amphigastres  entiers,  puis  divises  (1948,  p.  236). 

Schuster  suppose  que  des  amphigastres  enliers  chez  ce  genre  consti¬ 
tuent  une  anomalie.  Le  segment  ventral  serait,  dans  ce  cas,  reduit  a 
line  seule  cellule  (19(52,  p.  4).  Les  sections  transversales  de  tiges  a  amphi- 
gaslres  entiers  examinees  possedent  cependant,  comme  les  tiges  nor- 
males,  sept  rangees  do  cellules  corticales,  dont  deux  doivent  corres- 
pondre  aux  merophytes  ventraux. 

Schuster  (1962,  p.  1  et  4  ;  196J,  p.  132)  tient  Byssolejeunea  pour 
syiionyme  de  son  Lejeunea  subg.  Microlejeunea.  L’anatomie  de  la  tige 
esL  semblable  chez  Microlejeunea  et  Byssolejeunea. 

fi.  Capillolejeunea  Arnell  (1965). 

type  :  C.  mascarena  Arnell. 

remarques  :  Le  genre  est.  monotypique.  Ses  amphigastres  sonl 
divises.  L’anatomie  de  la  tige  reste  inconnue. 


6.  Ceratolejeunea  (Spruce)  Steph.  (1890). 
lectotype  :  C.  cornula  (Lindenberg)  Steph.  (of.  Fulford,  19b. 
p.  369). 

figures  (3):  Schuster,  1956,  p.  303,  fig.  21,7  —  pi.  1,  tig.  5-15. 


ANATOMIC  DE  LA  TIGE  : 

esp.  cort.  med.  mer.  v.  cort./med.  rdf.  bibl. 


subg.  Ceratolejeunea 
C.  oornuta  7 

C.  /'.aducifolia  7 

C.  calabariensis  7 

C.  eommixla  7 

C.  coniutissima  7 

C.  vubensis  7 

C.  involvens  7 

C.  Jungneri  7 

C.  lacte-fusea  7 


12-17  2  2. 5-4/1 

4  2  2/1 

10  2  3/1 

16-18  2  3/1 

10-13  2  3/1 

10-21  2  2-4/1 

11  2  3/1 

17  2  4/1 

9-15  2  2.5-3/ 1 


SCIIUSTEK,  1956, 

p.  303. 


Source :  MNHN,  Pari 
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C.  maritima 
C.  maxcarena 
C,  megalophysa 
C.  monUcola 
('.  peruviana 
C.  plumula 
0.  radicom 
C.  reiiMipula 

C.  siiujapurenm 
('.  spinosa 
I!,  vi triubiUs 


7  13-16 

7  17-18 

7  11 

7  9-17 

7  15 

7  6-12 

7  9 

7  20 

7  12-16 

7  16 

7  19 


subg.  Oeralophora  Schuster 

0.  deciscens  7  10 

II.  port/iricensis  7  11-15 


2 

2 

2 

2 


2 

2 


2 

2 


3-4/1 

4/1 

3/1 

4/1 

3/1 

2-2. 5/1 
3/1 
4/1 
4/1 


3-3.5/ 1 
2.5/1 


Parois  cellulaires  generalement  assez  fortement  epaissies,  rarcmen* 
mimes,  tie.  couleur  jaune  ou  bnine,  parfois  un  pen  sinueuses,  a  trigone8 
ten  distincts  ou  meme  grands  cl  noduleux.  Les  parois  des  cellules  meduL 
laires  peuvent  etre  plus  fortement  epaissies  que  celles  des  cellules  corti" 
cales. 


si’i-riMtw. S'  examines:  C.  caducifolia  (Spruce)  Steph.  :  Bresil. 
Sprite  s.n.  (G)  —  C.  calabariensis  Steph.  :  Cameroun,  Zenker  2371 
(P)  C.  commixta  (Spruce)  Steph.  :  Perou,  Spruce  s.n.  (G)  C.  rornula 
(Limlcnberg)  Steph.  :  St.  Kitts,  Erected  s.n.  (P) ;  Guyane  Franfaise, 
Urnua-H  s.n.  (P)  —  C.  cornutissima  Steph.:  Cameroun,  Dusen  s.n. 
(P)  C.  viibensis  (Mont.)  Schiffn.  :  Martinique,  V.  et  P.  Ai.lorge  s.n. 
(P)  C.  deciscen.s  (Sande  Lac.)  Steph.  :  Surinam,  s.  col.  523  (P)  —  C. 
immlnvns  (Nees  et  Mont.)  Steph.:  Guyane  i'ranraise,  Rev  30  (P) 

(-■  Jini'/wri  Steph.  :  Cameroun,  Jungner  71  (P)  — C.  ladc-fusca  (Austin) 
Schusl.T :  U.S.A.,  Rapp  in  Verdoorn  362  (P) ;  Guyane  Franfaise, 
Leprili  it  s.n.  (P)  —  C.  maritima  (Spruce)  Steph.  :  Guadeloupe,  Y.  et 
P.  Aik.  hire  s.n.  (P) ;  Jamalque,  Evans  503  (P)  —  C.  mmcarma  Steph.  : 
Madagascar,  Serrot  267  (P)  —  C.  megalophysa  (Spruce)  Steph.  :  Brasil, 
l.nzia  r.ijRG  in  Verdoorn  150  (P)  —  C.  monlicola  (Spruce)  Steph.: 
Perou,  Spruce  s.n.  (G)  —  C.  peruviana  Steph.  :  Guyane  Fran9aise, 
RiciiAiii i  s.n.  (P)  —  C.  plumula  (Spruce)  Steph.:  Guadeloupe,  V.  et 
P.  Au.oitGE  s.n.  (P)  ;  Bresil,  Lutzelburg  in  Verdoorn  119  (P)  — 
(..  porhuicensis  (Hampe  et  Gottsche)  Evans  :  Guadeloupe,  V.  et 
P.  Ai.i .  >i;(  ,k  s.n.  (P)  —  C.  radicosa  (Nees)  Steph.  :  Guyane  Francaise, 
Lepuii-hr  s.n.  IP)  —  C.  renislipula  Steph.  :  Tahiti.  Nadaud  171  (P)  — 
L.  siiypipurensis  (Lindenberg)  Steph.  :  Andaman,  Man  753  (P)  —  (.. 
■'1 "'no.ni  (Gottsche)  Steph.:  Guadeloupe,  V.  et  P.  Au.orge  s.n.  (P)  - 
C  variabilis  (Lindenberg)  Steph.  :  Guadeloupe,  V.  et  P.  Ai.lorge  s.n. 


nr  marques  :  Schuster  groupe  les  Ceratolejeunea  a  am  phigastres 
enliers  dans  un  sous-genre  nouveau  :  Ceraiophora  Schuster  (1956.  p.  294, 
C.  deciscewt  (Sande  Lac.)  Steph.).  Les  espeees  a  amphigasC-es 
'IV‘S(‘S  restent  reunies  dans  le  sous-genre  Ceratolejeunea.  L’anatomie 
G‘  la  ligr  est  semblable  chez  ces  deux  subdivisions. 

I-IS  parois  des  cellules  corticales  sont  parfois  plus  minces  que  celles 
‘l“?  roedullaiies,  mais  toujours  pigmentees  de  la  meme  maniere  (Schuster. 
"ll'-  p.  292-293  et  303  ;  cf.  C.  variabilis.  pi.  1,  fig.  9). 


Source :  MNHN,  Paris 


H.  BISC1II.ER 


Puxchb  I.  —  Fig.  1.  Amblyolejcunea  Ful/ordiae  8.  J.-A.  —  2.  Anomalub jeunea  pbirr 
plicata  (Pears.)  Schiffner.  —  3.  .4.  decemplicala  Steph.  —  4.  Byssoleje vvn  atmom1' 
Herzog.  —  5.  Ceratolejeunea  ( Ceralolej .)  cornula  ( Linden  herg)  Steph.  —  <'■  iCrraW!- 

cubenxix  (Mont.)  Schiffner.  —  7.  C.  ( Ceralolej .)  maritima  (Spruce)  Stcpli.  s-  CACn«- 
tolcj.)  monlicola  (Spruce)  Steph.  —  it.  C.  ( Ceralolej. .)  variability  (Liiidcnherg)  •'"‘I11" 
ii  parois  lies  Cellules  corticales  mol  ns  fortement  Apaissies  qUe  colies  ties  im'ilulliures- " 
HI.  C.  iCeratophora)  deciscenx  (Sande  Lac.)  Steph.  —  11.  C.  ( Ceralophora )  itorloria*'11 
(Hampe  ot  Gottgche)  Kvans.  —  12  et  13.  C.  ( Ceralolej .)  laetefusca  (Austin)  Sclw»<rt- 
tige  jeune  et  tige  Ague.  —  11  et  15.  C.  {Ceralolej.)  plnmula  (Spruce)  SI  rpln. ' 
et  tige  Agee.  —  ltl.  Ciliolejeunea  capensia  Arnell.  —  17.  Cladianthoirj<‘t)'r"  tnira1’1  1 
Herzog.  —  IS.  Cladolejcurea  aberranx  (Steph.)  Zwickel. 


Source :  MNHN,  Pari 
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7.  Gheilolejeunea  (Spruce)  Steph.  (1890). 

U.CTOTTPE :  C.  aneogyna  (Spruce)  Evans  (cf.  Evans,  1906,  p.  2). 
Vi  MIRES  :  Kachroo  et  Schuster,  1961,  p.  485-195,  fig.  4,  1  ;  4,  2  ; 
I,  i :  1.4;  6,  8  ;  6,  14  ;  6,  17  ;  6,  19  ;  8,  4  —  Mizutani,  1961,  p.  lk)-198’ 
fig.  16,  15  ;  17,  2  ;  17,  11  ;  17,  19  ;  18,  2  —  Miller,  Whittier  et  Bonner, 
1963,  pi.  17,  i —  pi.  II,  fig.  1-14. 


ASATOMIE  DE  1.A  TIGE  : 


mM.  m6r.  v.  cort./mtkl. 


r6f.  bibl. 


subg.  Gheilolejeunea 

C.  aneogyna  7  9-10  2 


C.  decidua  7  11-12 

siibg.  Xenolejeunea  Kach.  et  Sch. 
sci'i  .  Imbricatae  (4)  Kach.  et  Sell. 
r.  im b cicala  7-22  17-43 


0.  meyeniana 
C.  tosana 
C.  longiloba 


■  Inchae  Kach.  et  Sch. 

■isa  12-16  15-30 


serf  Seliferae  Kach.  et  Sch. 

C.  eeli fern  7-13  23  2 

seel.  Vitlalae  Kach.  et  Sch. 

G.  inltata  7  4  2 

sect.  Jiiscoideae  Kach.  et  Sch. 

G-  discoidea  7  7-8  2 

MicholilzU  7-10  14-26  2 

subg.  Renilejeunea  Schuster 
Monliignei  7  15  2 


Kachroo  et  Schuster, 
1961,  p.  495. 


1. 5- 2/1  Kachroo  et  Schuster, 

1961,  p.  485  et  500. 
Mizutani,  1961,  p.  190- 
191. 

1 .5- 4/1  Kachroo  et  Schuster, 

1961,  p.  485  et  500. 

—  Kachroo  et  Schuster, 

1961,  p.  500. 

2/1  Kachroo  et  Schuster, 

1961,  p.  500. 

2.5/1  Kachroo  et  Schuster, 

1961,  p.  500. 

—  Kachroo  et  Schuster, 

1961,  p.  500. 

2  -3  /  L  Kachroo  et  Schuster, 

1961,  p.  485  et  500. 

2/1  Kachroo  et  Schuster, 

1961,  p.  600. 

3-3. 5/1  Kachroo  et  Schuster, 

1961,  p.  500. 

2. 5- 3/1  Kachroo  et  Schuster, 

1961,  p.  500. 

2.5- 4 /I  Kachroo  et  Schusteu, 

1961,  p.  485  et  500. 

3. 5- 4/1  Schuster,  1 963,  p.  1 1 2. 


C.  cookie n sis  7 

0.  falsinervis  7-8 

gigantea  15-17 

C.  griiiidi flora  7 

G-  hate  (lira  7 

G.  inflata  7 

V  ka(.si:h,ilHana  7 

< .  laliflnra  7 


13  2  2/1 

11  2  2/1 

24  4  1.5/1 

5  2  1.7/1 

10-11  2  2.5/1 

9  2  2. 5-3/1 

10  2  3-3.5/1 

10  2  2.5/1 


Kachroo  et  Schuster, 
1961,  p.  488  et  500. 
Kachroo  et  Schuster, 
p.  488  et  500. 
Kachroo  et  Schuster, 
1961,  p.  488  et  500. 
Miller,  Whittier  et 
Bonner,  1963,  pi.  17,  i. 


G.  longidenti 


7 

G.  nipponica  7-8 

G.  oblusifolia  7 

G.  obtusilobula  7 

C.  ochracea  7 

C.  onlakensix  7 

C.  panurensie  7 

C.  principenxix  7 

O'.  Tisseranlii  7 

0.  unisulca  7 

G.  Verdoornii  14-1 


9-10  2  2/1 

7  2  2/1 


10  2  2.5/1 


8-9  2  3/1 

10-11  2  3-3. 5/1 

4  2  1.5/1 

10-11  2  3/1 

19  3-4.  1.5/1 


Kacuroo  et  Schustpp 
1901,  p.  500. 
Mizutani,  lOlil  .p.  i94 

MlZtTTANI,  19ti|,  n  |fl7 
198. 

Mizutani.  1901. n  loo 
iqa  ' 


Mizutani,  1911 1,  p.  iw 


Kaciiroo  ei  Si  ncsTKn, 
1961,  p.  488  nt  500! 


Parois  cellulaires  gencralement  assez  fortemcnt  epaissies,  raremenl 
legerement  epaissies  ou  minces,  de  couleur  jaune  on  brunt,  raremenl 
incolores,  parfois  un  peu  sinueuses,  a  trigones  souvent  grands  el  noduleux, 
raremenl  moins  distincts. 

Les  parois  des  cellules  medullnires  son!  parfois  plus  fortemenl  •'■paissies 
epic  celles  des  cellules  corticales. 

Sulig.  Cheilolejeunea  ;  subg.  Xenolcjeunea,  sect.  Imbricatae,  Cmlunim. 
Incisae,  et  Disco  ideae  p.p.  :  el  subg.  Henilejeunea,  ont  des  pamis  cellu- 
laires  fortemenl  epaissies  et  pigmentdes,  :i  trigones  noduleus.  Subg. 
Xenulejeunea,  seel.  Set i ferae,  Villalae  et  Discoideae  p.p.,  out  des  parois 
cellulaires  moins  fortement  epaissies,  incolores  ou  jaunatres.  ;i  trigones 
moins  developpes,  souvent  plus  nettement  sinueuses. 


si-kcim  i:.x. s  fc’A'.-i  MWft.s  :  C.  aneogyna  (Spruce)  Evans  :  Bresil.  Sprite 
s.n.  (G)  —  C.  decidua  (Spruce)  F.vans  :  Bresil,  Spruce  s.n.  (G)  C.  ilis- 
coidea  (Lehm.  et  Lindenberg)  Kac.hroo  el  Schuster  :  St.  Vincent.  1  Iookhp 
s.n.  (G)  —  C.  hawaica  Stcph.  :  Hawai,  Faurie  394  (P)  C.  imbricula 
(Nees)  Schuster  et  Kachroo  :  Japon,  F.u  nn;  379  (P)  —  C.  incisu  (Gnltsche) 
Schuster  et  Kachroo:  Japon,  Faurie  1325  (P)  C.  inflate  Stcph.: 
Cameroun,  Zenker  1889  a  (P)  C.  kalschalliana  Steph.  :  Andaman, 
Kunz  s.n.  (P)  —  tali  flora  Steph.  :  Oubangui,  Le  Chevalier  17  (P) 

C.  mei/eniana  (Nees)  Schuster  et  Kachroo  :  Tonkin.  Baiansa  12  (P)- 
C.  Micbolilzii  (Steph.)  Kachroo  et  Schuster:  Sumatra,  Sam  fxgb  in 
Vbhdoorn  111  (G)  C.  Monlagnei  (Goltsche)  Schuster:  .Madagascar, 

s.  col.  16  p.p.  (P)  C.  ochracea  Steph.  :  Nouvelle-Caledoni  ■.  Fhanc 

117  (P)  C.  panurensis  (Spruce)  Steph.  :  Bresil,  Si-ruce  s.n.  (G) 

C.  principensis  Steph.  :  Cameroun,  Jungner  201  (P) :  Madagascar, 
s.  col.,  s.n.  (P)  C.  selifera  (Steph.)  Schuster  et  Kachroo  :  Philippines- 
Luzon,  Merkiu.  6253  (G)  -  Tisseranlii  S.  .J.-A.  :  Oubangui.  I  isseham 
11090  p.p.  (P)  -  C.  tosana  (Steph.)  Kachroo  el  Schuster:  Fonm'sc. 
Faurie  34  (P)  C.  trapezia  (Nees)  Kachroo  et  Schuster  :  \ndanian- 
Man  1700  (P)  -  C.  unisulcu  Steph.  :  Hawai,  Faurie  s.11.  (P)  C.  nillf’1' 1 
(Steph.)  Schuster  et  Kachroo:  Java,  Schiffner  in  Verdoorn  142  (P)- 

HUM  A  RQimn :  I.es  especes  de  Cheilolejeunea  possedont  des  aniphi- 
gastres  divises,  a  l'exception  de  celles  du  sous-genre  RenilfjeaM «.  :I 
ainphigastres  entiers  ou  a  peine  emargines. 


\N  VTOMIR 


ceae  # 


1  s,  delimitation  de  Cheilolejeunea  a  change  considerablement  depuis 
S1  description  par  Si-hitck.  Evans  en  separa  en  1906  (p.  8)  Hcrtolejeimea. 
Si  in  stub  y  rattacha  comme  sous-genres  Euosmolejeunea  (1955,  p.  PO) 
SI  npi  Iejeunea  (1963,  p.  64)  et  Pijcnokjeunea  p.p.  ('  subg.  Xenolejeunea 
Kachroo  el.  Schuster,  1961,  p.  196).  Pour  Mizutani  (1961,  p.  189),  Euosmo- 
It'jninea  et  Slrepsilejeunen  sont  simplement  synonvmes  de  Cheilolejeunea 

I  'anatomie  de  la  tige  d’ Euosmolejeunea  est  semblable  a  celle  de  Chriln- 
Irjrimra  subg.  Cheilokjeunen.  Kachroo  el  Schuster  (1961,  p.  199)  rap- 
proi  lu  renl  ce  genre  aussi  de  subg.  Xenolejeunea,  sect.  Villnlae  el  seel. 
Dknnkae,  morphologiquement  Ires  prochcs.  L’anatomie  de  la  LigJ 
ile  ■  ■  deux  sections  n’est  eependanl  pas  tout  a  fail:  idenlique  a  celle 
,\  I  a  -mokjeunea.  Chez  la  sect.  Villain e.  la  dimension  des  cellules  cor- 
licali's  par  rapport  a  celle  des  medullaires  est  supericure  (3-3.5 /l  :  chez 
I'.uir  ■"  ilrjrtinctt,  2-3/1).  La  sect.  Discoideae  contient  un  certain  nombre 
del  es  a  anatomic  de  la  tige  complexe,  4  plus  de  sepL  rangees  de  cellules 
coi-i  i  des,  caracteristique  qui  ne  s’observe  jamais  chez  Euosmolejeunea. 

I  domic  de  la  tige  de  Slrepsilejeunen  et  de  Cheilolejeunea  subg. 
Che  iejeunea  se  ressemble  quant  au  nombre  des  cellules  corticales  et 
nieil  . i'aires.  Toutefois,  les  parois  cellulaires  sont  chez  Slrepsilejeunen 
grin  dement  moins  fortement  epaissies,  moins  pigmentees,  plus  sinueuses, 
et  m-  mmitrent  pas  de  trigones  bien  distincts. 

I  /.i Iejeunea  subg.  Iknikjeunca  Schuster  (1963,  p.  1  Id,  type  :  C.  Mon- 
/</</;'  (C.ottsclie)  Schuster)  possede  une  anatomie  de  la  tige  semblable 
n  n  ii  nliservee  chez  le  sous-genre  Cheilolejeunea.  Les  cellules  corticales 
atlei-Munt  eependanl  3.5-4  fois  les  dimensions  des  medullaires,  tandis 
i|iir  i  i-.'z  le  subg.  Cheilolejeunea ,  dies  sont  plus  petites  (1.5-3  fois  les 
medullaires). 

Cheilolejeunea-  subg.  Xenolejeunea  Kachroo  et  Schuster  (1961,  p.  196, 
l>l"  (..  imbriealu  (Nees)  Schuster  et  Kachroo)  groupe  des  espeees 
u  sep  i  angees  de  cellules  corticales  et  d'autres  a  anatomie  plus  complexe. 
l  e  luuubre  de  merophvtes  ventraux  varie  de  2  a  I.  Selon  Schuster 
(191'  35),  e'est  a  l’interieur  meme  de  ce  sous-genre  que  1'evolution 

ilu  lype  d  anatomie  de  la  tige  complexe  vers  le  type  simplifie,  a  sept 
raup  de  cellules  corticales,  s’est  accomplie.  Kachroo  et  Schuster 
lr  sul’  dvjsent  en  six  sections  (5)  :  Imbricatac  Kachroo  et  Schuster  (1961. 
I'-  I1"'  lype  non  designe  (4)),  Ceijlanicne  Kachroo  et  Schuster  (1961. 
!’•  lype  non  designe),  Incisae  Kachroo  et  Schuster  (1961,  p.  199, 
1>I"  1  ineisa  (Gottsche)  Schuster  et  Kachroo),  Setifcrae  Kachroo  et 

■''rii'  (1961,  p.  199.  type:  C.  selifera  (Steph.)  Schuster  et  Kachroo), 

'hdv  Kachroo  et  Schuster  (1961,  p.  199,  type:  C.  villain  (Steph.) 
Si'hu  :  el  Kachroo),  Discoideae  Kachroo  el  Schuster  (1961,  p.  199, 
typi'  mm  designe).  Pour  la  delimitation  de  ces  sections,  les  caracteres 
de  I  anatomie  de  la  tige  ne  peuvent  cependant  etre  utilises,  cards  semblent 
eiU'iu  i  plus  variables  que  ne  le  supposent  Kachroo  et  Schuster.  Certaines 
''s|Mn  possedent  parfois  une  anatomie  4  sept  rangees  de  cellules  corti- 
oiles.  parfois  une  anatomie  plus  complexe  (cf.  p.  658).  Une  aussi  grande 


section  contient  le  type  du  sous-genre.  Elle  devrait  dune  s’appeter  see 
■I  Il  f.  Art.  22,  Code  Ini.  Noracnc).  But..  Utrecht.  1«61). 
section*  ne  sont  pas  vnlnbloment  public's,  cf.  Art.  30  et  37  du  Code  Interi 

Hot..  Utrecht,  1001. 


Source :  MNHN,  Paris 
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variability  au  niveau  specifique  pourrait  indiquer  qu'il  s'agit  d  un  grounp 
en  evolution,  a  caracteres  peu  stabilises. 

Les  parois  des  cellules  medullaires  out  tendance  a  s'epaissir  plus  fone. 
ment  que  celles  des  cellules  corticales  chez  Clieilolejeuneu  (rf  ni  m 
fig.  3,  4  et  9). 

8.  Ciliolejeunea  Arnell  (1953). 

type  :  c.  capensis  Arnell. 

FIGURES  :  pi.  I,  fig.  16. 

ANATOMIE  DE  LA  TIGE  : 

esp.  cort.  med.  mdr.  v.  cott./mM.  rdf,  bibl. 

C.  capensis  7  8-10  2  3-3.5/1 

Parois  cellulaires  minces,  incolores,  un  peu  sinueuses,  a  trigones  indis- 
tincts. 

specimen  examine  :  C.  capensis  Arnell  :  Cap,  Arnell  2115 
(S-PA) ;  Esterhuysen  25050  (S-PA). 

REMARQUES :  Le  genre  est  monotypique.  Ses  amphigastres  sont 
divises. 

Schuster  (1963,  p.  75  et  134)  tient  Ciliolejeunea  pour  un  sous-genre 
de  Lejeunea,  ou  peut-etre  meme  pour  une  section  du  subg.  Lejeunea 
(1963,  p.  134),  etroitement  allie  d’une  part  a  Otitjoniolejeimea  (1 (*  p.  135). 
d’autre  part  a  Crossotolcjeunea  (1963,  p.  135).  L’anatomie  de  la  lige  de 
Ciliolejeunea  et  celle  d’ Oligoniolejeunea  sont  semblables  :  sept  cellules 
corticales,  assez  grandes  et  transiucides,  entourent  un  nombre  variable 
de  cellules  medullaires,  nettement  plus  petites.  Ces  dernieres  sont  cepen- 
dant  plus  nombreuses  que  ne  le  signale  Schuster  (  «  ca.  5  »,  1963,  p.  75). 
Crossotolejeunea  possede  des  cellules  corticales  et  medullaiies  de  dimen¬ 
sions  moins  differenciees  (2-3/1). 

9.  Cladiantholejeunea.  Herzog  (1954). 

type  :  C.  micrantha  Herzog. 

FIGURES :  pi.  I,  fig.  17. 

ANATOMIE  DE  LA  TIGE  : 

esp.  cort.  mdd.  mer.  v.  cort./m6d.  rdf.  bibl. 

C.  micrantha  7  20-22  2  3.5/1 

Parois  cellulaires  minces,  incolores,  un  peu  sinueuses,  A  trigones  indis- 
tincts. 

remarques  :  Le  genre  est  monotypique.  Ses  amphigastres  sont 
divisds. 

specimen  EXAMINE  :  C.  micrantha  Herzog  :  Chile,  Schwauk 
77  p.p.  (P). 


Source :  MNHN,  PariM 
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10.  Cladolejeunea  Zwickel  (1933). 
type  :  C.  aberrans  (Steph.)  Zwickel. 

FIGURES  :  pi.  I,  fig.  18. 

AS  ATOM  IB  DE  LA  TIGE  : 

esp.  cort.  med. 

C.  aberrans  7  9 

Parois  cellulaires  minces,  incolores,  un  peu  sinueuses,  a  trigones  indis- 
tincts. 

SPECIMEN  examine  :  c.  aberrans  (Steph.)  Zwickel :  Afrique 
Orientale,  Braun  12  (G). 

i: c marques  :  Le  genre  est  monotypique.  Ses  amphigastres  sont  divises. 
I!.  Crossotolejeunea  (Spruce)  Steph.  (1890). 
lECTOTtPS :  C.  boryana  (Mont.)  Steph.  (cf.  Schifener,  1895,  p.  127). 
FIGURES :  pi.  II,  fig.  15-19. 


■  ATOM  IE  DE  LA  TIGE  : 


esp. 

cort. 

m6d. 

m6r.  v. 

cort./m6d. 

0.  boryana 

7 

10 

2 

2.5/1 

C.  bogotensis 

7 

8-9 

2 

2/1 

(!.  boliviensis 

7 

11-12 

2 

3/1 

C.  crenata 

7 

13-15 

3/1 

V.  cristulaeflora 

7 

13-14 

2 

2/1 

V.  paucispina 

7 

10-12 

2 

2.5/1 

< prionocalyx 

7 

5 

2 

3/1 

tenuistipula 

7 

7 

2 

3/1 

I’nrois  cellulaires  minces  ou  legerement  epaissies,  incolores  a  jaunatres, 
sonvcnt  sinueuses,  a  trigones  petits  ou  indistincts. 

■  I'fi 'i mens  EXAMINES:  C.  bogolensis  Steph.:  Colombie,  Lindig 
s.n.  (( i)  C.  boliviensis  Steph.  :  Bolivie,  Herzog  5876  (G)  —  C.  boryana 
Of  nl.)  Steph.  :  Brasil,  Spruce  s.n.  (G)  —  C.  crenata  (Nees  et  Mont.) 
SI  opli.  :  Guyane  Hollandaise,  FlorschCtz  1797  (P)  —  C.  cristulaeflora 
S|< ' ! ■ 1 1  •  :  Bresil,  Puiggari  s.n.  (G)  —  C.  paucispina  (Spruce)  Steph.  : 
Hrosil.  Spruce  s.n.  (G)  —  C.  prionocalyx  Steph.  :  Cuba.  Wright  s.n. 
O')  C.  tenuistipula  (Lindenb.  et  Gottsche)  Steph.  :  Mexique,  Liebman 
s.n.  (G). 

a f marques  :  Les  especes  de  Crossotolejeunea  possedent  des  amphi- 
gaslres  divises. 

'  "  “lohjeunea  est  etroitement  allie  a  Lejeunca,  et  Schuster  (Schuster 

B  .i  iori,  1954,  p.  58;  Schuster,  1963,  p.  140)  pense  qu'il  pourrait 
'Ore  qu'un  sous-genre.  L’anatomie  de  sa  tige  est  semblable  a  cello 
nhscru'e  chez  les  sous-genres  Cliactolcjeunea,  Pleurolejcunea  et  Lejeunca 
■"'l.  (.aoifoliae,  Lamacerinae,  Cladogynae,  Minutilobac,  Bidentulae. 

"  '"litre  Oligonio-  et  Ciliolejeunea,  morphologiquement  Ires  proches, 
p"ss(  ilrrit  souvent  des  cellules  corticales  el  medullaires  de  dimensions 
netleuient  difTerenciees  (0-3.5/1). 


mdr.  v.  cort./mdd.  r6f.  bibl. 
2  4/1 


Source :  MNHN,  Paris 
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12.  Cyrtolejeunea  Evans  (1903). 

TYPE  :  C.  holoslipa  (Spruce)  Evans. 

FIGURES  :  pi.  Ill,  fig.  1. 

.LV  1  TOM  IE  DE  LA  TIGE  : 

esp.  cort.  med.  mdr.  v.  cort./m<$d.  r<5f.  bibl. 

C.  holostipa  7  4  2  1.5/1  Schuster,  1963,  p.  62  • 

Parois  cellulaires  legerement  epaissies,  incolores,  peu  sinueuses,  k 
Irigones  petits  ou  bien  distincts. 

SPECIMEN  EXAMINE :  C.  holostipa  (Spruce)  Evans  :  Guadeloupe, 
V.  et  P.  Allorge  s.n.  (P). 

;,7 : MARQUES:  Cyrtolejeunea  a  des  aniphigastres  entiers. 

Cyrtolejeunea  semble  etre  morphologiquement  proche  de  Cheilole- 
(surtoul  de  ses  sous-genres  Cheilo-  et  Rcnilejeunea  ;  Schuster,  1963, 
!'•  1 111-1 J-)-  Schuster  pense  qu’il  n’en  est  peut-fitre  qu'un  autre  sous- 
geiii  .  I.  anatomie  de  la  tige  de  (..  holostipa  est  en  effet  assez  proche  de 
n  !l.  de  Cheilolcjeunea  Tisseranlii  par  exemple.  La  plupart  des  espoces 
'll  i  <cilolejmnca  subg.  Cheilo-  et  subg.  Rcnilejeunea  possedent  cependanl 
•  !i  :  ellules  medullaires  plus  nombreuses,  et  des  parois  cellulaires  plus 
forlement  epaissies  et  pigmentees,  a  trigones  mieux  developpcs. 

I  '.  Cystolejeunea  Evans  (1906). 

type  :  C.  lineala  (Lehm.  et  Lindenb.)  Evans. 

figures  :  Evans,  1935,  p.  208,  fig.  6,  1  -  pi.  Ill,  lig.  2. 

I  V. -1 TOMIE  DE  LA  TIGE: 

esp.  cort.  med.  mer.  v.  cort. /med.  ref.  bibl. 

i’.  lineala  7  20-25  2  4/1  Evans,  1935,  p.  208 

Parois  cellulaires  legerement  epaissies,  jaunes  ou  brunatres,  un  peu 
sinueuses,  a  trigones  peu  distincts. 

specimen  examine  :  C.  lineala  (Lehm.  et  Lindenb.)  Evans : 
Guadeloupe,  V.  et  P.  Allorge  s.n.  (P). 

pfmarques  :  l.e  genre  est  monotypique.  Ses  aniphigastres  sonl  divises. 


. .  •  Crt/lanieae)  meyeniana  (Nees)  Schuster  et  Kachroo.  —  9.  C.  ( Xenolej .,  seel. 

. " '  >neiaa  (Gottsche)  Schuster  et  Kachroo,  a  parois  des  cellules  corticales  moins 

. . .  "i  epaissies  quo  cellos  des  cellules  mSdullairos.  —  19.  C.  ( Xenolej. .  sect.  Seti/erac) 

(Stcpli.)  Schuster  et  Kachroo.  a  parois  Cellulaires  lrfgdrement  epaissies.  — 
1  1  !  Xenolej. ,  sect.  V illalae)  vittaia  (Steph.)  Kachroo  id  Schuster,  ii  parois  cellulaires 

.  -  12.  C.  (Xenolej..  sect.  Discoiilcae )  dincoidea  (Lehm.  el  Lindenberg)  Kachroo 

'“'buster,  a  parois  cellulaires  Mgftrement  dpaissies.  —  13.  C.  (Xenol.j.,  sect.  Dir 
Micholitzii  (S,.eph.)  Kachroo  et  Schuster,  k  parois  cellulaires  li'-gfu-ement 
"I  —  14.  ('.  (Renilej.)  Montagnei  (Gottsche)  Schuster.  —  1.1.  Croseotolejeunea 

I -'font.)  Steph.  —  16.  C.  paucut/iina  (Spruce)  Steph.  —  17.  prionoenlyx 
—  is  et  ,y.  Q  (renala  (Ne,,s  et  Mont.)  Steph..  apex  el  base  d'une  tige. 


Source :  MNHN,  Paris 
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14.  Dkepanolejeunea  Steph.  (1889). 

TYPE  :  D.  grossidens  Steph. 

figures:  Evans,  1935,  p.  208,  lig.  6,  0  -  Mizutani,  1961.  ,,  2ii 
lig.  24,  2  Miller,  Whittier  et  Bonner,  1963,  pi.  18,  fig.  ' 
g  —  Bischler,  1964,  p.  13-159,  fig.  2,  d  ;  4,  f  ;  5,  e  ;  6,  c  ;  7,  c  ;  8,  c  °9  . 
10,  c  ;  1 1,  1) ;  12,  c  ;  13,  c  ;  11,  b  ;  15,  b  ;  16,  c  ;  17,  b  ;  18,  b  ;  19  b .  V' 
21,  c  ;  23,  b  ;  24,  c  ;  25,  c  ;  27,  k  ;  28,  b  ;  29,  b  :  30,  e  ;  31,  b  ;  32,' b  i  .i.'ij, 
34,  b  --  Bischler,  Bonner  et  Miller,  1964,  pi.  174,  lig  f  •  ni  i-- 
fig.  w,  x  —  pi.  Ill,  fig.  3-4  ;  6-13. 


AN  ATOM  IE  DE  LA  T1GE  ; 


esp.  cort.  m6d.  mdr.  v. 

subg.  Drepanolejeunea 
D.  grossidens  7  3  2 


sect.  Serrulalae  Herzog 
subsect.  Selistipae  (6)  Herzog 
U.  thwaitesiana  7  3  2 

D.  serricalyx  7  3  2 

D.  spinoso-cornuta  7  3  2 

sect.  Serrulatae 
subsect.  Latislipae  Herzog 
D.  Bakeri  7  3  2 

D.  dentistipula  7  3  2 

sect.  DigUatae  Herzog 
subsect.  Ocellatae  Zwickel 
I).  daclylophora  7  3  2 

D.  Miclwlitzii  7  3  2 

sect.  DigUatae 
subsect.  Exocellatae  Zwickel 
D.  muricata  7  5-8  2 

sect,  l'riangulatae  Zwickel 
D.  tenuis  7  3  2 


subg.  Acantholejeu/nea  Schuster 
spinistipula  7  14-18  2 

dentistipula  7  3  2 


cort./m<5d.  rdf.  bibl. 


1.5/1  Bischler,  Bonner  et 
Miller,  I960,  pi.  174 
fig.  f. 


2. 5-3/1 

2/1  Mizutani,  1961,  p.  223. 

3.5/1 

1.5/1 


anopla/ntha  7  3 

Araucariae  7  3 

bidens  7  3 


campamilala  7  3 

canceroides  7  3 

ckwiformis  7  3 

cruclanella  7  3 

cultrella  7  3 

hamatifoUa  7  3 

D.  huallagana  7  3 

D.  inchoata  7  3 

D.  infundibulata  7  3 

D.  japoniea  7  3 

D.  lichenicola  7  3 


2 

2 


1.5/1  Bischler,  1904,  p.l3ii. 

2/1  Bischler,  1904,  p.  13(1. 

2-2. 5/1  Bischler,  1904,  p.  109. 

Bischler,  Bonner  et 
Miller,  1966,  pi.  177. 
fig.  w. 

2/1  Bischler,  1964,  p.  Ob 

1.5/1  Miller,  Whittier  el 

Bonner,  1963,  pi.  IS. 

1.5/1 

2/1  Bischler,  1904,  p.  89. 


1.6/1  Bischler,  Bonner  et 

Miller,  I960,  pl-177,x. 
1.5-2. 5/1  Evans,  1935,  p.  203; 

Bischler,  1 904,  p.  43. 
2/1  Bischler,  1904,  p.  »*• 

Mizutani,  1 961,  f.  219. 
1.5/1  Bischler,  1904,  p.  Sc. 


Source :  MNHN,  Pari 
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rnir,'.  sections  el  sous-sections  ne  se  distinguent  pa 
I'Hlulaircs,  sauf  Acantholejeunea ,  qui  les  possede  de 
ou  I'l'iin  clair,  a  trigones  bien  developpes. 


'>■  '■"'iformis  Steph.  :  Principe,  Munod  12111  (P)  '  I).  crucian, ■Ha 

1 1  I '-vans  :  Guyane  Britannique,  s.  col.  85  b  (8-PA)  l)  rullreUa 
(M  i  mi  Steph.  :  Sao  Thome,  Monod  s.n.  (P)  -  D.  duett, lophora  (Nees) 
si  Philippines,  Mekrill  6811  (P)  —  /).  denlistipula  Steph,:  Phi- 
*'1'!"  Robinson  s.n.  (P)  -  I).  grossidens  Steph.  :  Norfolk,  Robinson 
s.n.  i  D.  hamalifolia  (Hooker)  Steph.  :  Ecosse,  Verdoorn  109  (p) 

"■  Steph.  :  Perou,  Ule  606  (G)  1).  inchoah,  (Meissner) 

M  i  :  Antilles,  s.  col.,  s.n.  (S-PA)  —  /).  infundibulatu  (Spruce)  Steph  • 
'■■'I1  Spruce  516  (MANCH)  1).  lichenicola  (Spruce)  Steph  • 

l,|M  * 1  ’ 1  i '  Heiaeb  4748  p.p.  (YU)  —  I).  M icholitzii  Steph.  :  Java.  Ver- 
111 1  (P)  —  D.  muricata  (Goltsche)  Steph.  :  Java,  s.  col.  18  (STR)  — 
li.  ruimifolia  (Nees)  Steph.  :  s.  Ioc.,  s.  col.,  s.n.  (STR)  -  1).  serriealux 
Mu  ■;  :  Java,  Verdoorn  2855  (P)  —  I).  spinislipula  Herzog:  Borneo, 
IP-  i,  8290  a  (JE)  —  I).  spinosa-cornuta  Steph.:  Nouvelle-Guinee. 

I."  1 15  (P)  —  D.  tenuis  (Reimv..  Blume  eL  Nees)  Steph.  :  Japon,  Ando 

"  I  I>.  thwaitesiana  (Mitten)  Steph.  :  Philippines,  Merrill  8832  (P). 

in  tMtQU&s:  Les  especes  de  Drepanolejeunea  possedent  dcs  amphi- 
gasiH  s  divises. 

II-  -o  et  Zwickel  subdiviserent  le  genre  en  sections  et  sous-sections  : 
M'l  <rrrulalae  Herzog  (1930,  p.  129,  type:  I).  thwaitesiana),  subsect. 
I"1,  Herzog  (6)  (1980,  p.  132,  type:  D.  thwaitesiana),  subseel. 

;  "  Herzog  (1930,  p.  182,  type  non  dcsigne) ;  sect.  Dujitalae  Herzog 
(,!l11  i1  130,  type  non  designe),  subsect.  Ocellulae  Zwickel  (1932,  p.  682. 
'>T;  11011  dcsigne),  subsect.  Exorellatae  Zwickel  (1982,  p.  632,  type  non 
'l,'sl-  ’■> ;  Sl*ct.  Triangulatae  Zwickel  (1932,  p.  632,  type  non  designe). 

I  11  '  1  |»as  de  differences  pour  l’anatomie  de  la  tige  entre  ces  subdivisions, 

II  I  "I'lion  de  /.).  muricata ,  appurtenant  &  la  sect.  Digitatae,  subsect, 
/en" . ilntae.  Cette  espece  possede  5-8  rangees  de  cellules  medullaires.  et 
_  s  "  licnles  de  dimensions  nettemenl  superieures  (2.5-3/1).  Tous  les 
•Jiiliv-  Drepanolejeunea  n'ont  que  trois  rangees  de  cellules  medullaires, 
Ji  dunensioBs  presque  egales  aux  corticales.  D.  muricata  n’est  proba- 
blemoiil  pas  un  Drepanolejeunea  (cf.  Bischler,  1961,  p.  165). 

1  nom  ill.  smis-seotion  ost  incorrect,  cf.  Art.  22  du  Oorlo  International  di*  la  Nomen- 
'  11  0.. Unique,  Utrecht,  1061. 


Source :  MNHN,  Paris 


Source :  MNHN,  Parii 
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Sl  111  S'/'U  P-  1 1 1-1 1  :~>)  subdivise  Drepanolejeunea  en  deux  sous 
R®,,res:  Drepanolejeunea  et  Aeanlholejcunea  Schuster  livl!'  V, 
shpnla).  I).  denhshpula  appartiendrait  ifealenient  l  ce  nnfiZS  '  '  Sp 

I  . ■  «*  *  h  tise  de,  deux  especeS ZT'nTT 

™rJe5P°nd  a  cello  des  autos  l,re  *  '  *£ 

-S(‘  distingue  par  des  cellules  cortin-iles  k  ..,„  1 

. . »*h 

. « <«* « 

511 1 'n-  AcanUiolejeuma  ne  pent  etre  Ires  elroite  uees  au 

Penui  It’s  nomlireux  Drepamlejeunea  examines,  || 

T  ""'Sf  med"]laires  ™  nnmhre  supericur  a  La  cuupe  , ,  g 
*77  “'LLBn'  «  Bon.neh  (1963,  pi.  18,  R  cellules 

et, a  1  nted.i  Uni  res,  est  probablement  faite  jusle  au  niveau  de 
1  insertion  d  un  lobule.  J  eau  u<- 

1..  -  hges  des  especes  de  Drepanolejeunea  soul  souvent  dorsiventra- 
u*  cei;uies  cor,ica,cs  d°^s 

ml, i  nent  plus  grandes  que  les  corticales  ventrales  (cf.  pi.  Ill,  fig.  7-9). 

!  ;  I'.chinocolea  Schuster  (19(53). 
n  :  E-  osperrima  (Spruce)  Schuster. 
nor  he, a:  Grollb,  1964,  p.  ;}33,  fig.  1,  k. 

'  1  "Vtfi-w  :  Les  amphigastres  d 'Echinmolea  soul  divises  L’ana- 

Vf  7  a «*  »am,^  p„ 

. 

,x,e  iimlull19®'  P-  !,26>  V*  peut  -etre  Prbnolejeuma  uatmta 

K"  ,  d^'ef  allSS'  aPPartfnir  a  «  ""“'-eau  genre.  I.anatomic 
j  *  cette  espeee  est  ddTemrte  de  eelle  d’E.  a, per™  :  7  rangers 
p  I, de  cort, rales  en  ourent  10-11  rangers  de  nredullaires.  La  diuien- 
med,,]' ,  ! 1 T  cort,cales  est  au  moms  trois  fois  superieure  a  celle  des 
Tone  iZ  H4  iS  Par°1S  Cd,ulaires’  ^gerement  epaissies,  jauues,  a  tri- 

w 'gak'menl  imre°ta  * cdles  d'£-  •*“*" 

J"  ,  lr"lslemf  espece  d 'Echinocolea  decrite  recemment,  £.  Herzoqii 
L*:', '  .  le,.a  sept  cellules  corticales  et  9  medullaires,  deux  fois  pins 
tuell'  ‘  fPar,°IS  ccllulaires  ,ninces  (Groixe,  1 964,  p.  333)  pourrait  even- 
Uernent  relier  ces  deux  especes  plus  etroitemenl. 


cuta  (Ciot(schi')  .Steph.  —  12.  D.  (sect 
eph.  —  13.  I).  ?  (Acantholej.)  spinixti, 
—  15.  E.  Cetiercreulsii  liuch  et  Pens 
l  111.  E.  Iri/arin  (Xeos)  ateph.,  apex,  r 
t  <5paissies  que  celles  des  moduli 


Source :  MNHN,  Paris 
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16.  Euosmolejeunea  Stephani  (1889). 

TYPE  :  E.  Sayeri  Steph. 

figures  :  Evans,  1935,  p.  208,  lig.  6,  J  —  pi.  Ill,  fig.  14-21. 
ANATOMIE  DE  LA  TIGE  : 

esp.  cort.  med.  m<$r.  v.  curt./med.  r<Sf.  b 

Sayeri  7  10  2  2/1 

bailevama  7  10  2  3/1 

GedercreutzU  7  4  2  2.5/1 

7  9-11  2  2-3/1 

10  2  3/1 

10  2  3/1 

10-12  2  2/1 

9-10  2  3/1 

18  2  2.5/1 

10  2  3/1 

8  2  2.5/1 

7-10  2  2-3/1 

10  2  2-3/1 


Evans,  1935, 

p.  208. 


fragrantissima  7  9-10 

longiflora  7  18 

orimtalis  7  10 

&)  7  7-10 

trifwia  7  10 

uvifera  7  6-7 

Parols  cellulaires  assez  forlement  epaissies,  plus  rarement  minces, 
de  couleur  jaune  a  brune,  ou  incolores,  parfois  legerement  smueuses, 
a  trigones  generalement  bien  distincls,  souvent  grands  ou  ineme  nodu- 
lcux.  Les  parois  des  cellules  medullaires  sont  parfois  plus  fortemenl 
epaissies  quc  eelles  des  cellules  corticales. 

specimens  examines  :  E.  baileyana  Steph.  :  Queensland,  Bailie 
s.n.  (P)  —  E.  Cedercreutzii  Buch  el  Persson  :  Azores,  V.  et  P.  Au.oac.ii 
s.n.  (P)  —  /•:.  clausa  (Nees  el  Mont.)  Evans  :  Martinique,  V.  et  P.  Aixoboe 
s.n.  (P) ;  Bresil,  Spruce  s.n.  (G) ;  Bicsil,  Lindbkrg  s.n.  (P)  —  L-",ma',s 
(Nees)  Steph.  :  Venezuela,  Spruce  s.n.  (G)  —  E.  coniiym  (Nees)  Steph.  . 
Trinidad,  Fendler  s.n.  (P)  —  coronalis  (Gottsche)  Steph. :  S.  Thomas 
(Antilles),  Breutel  s.n.  (P)  —  E.  fragrantissima  (Spruce)  Steph. :  Bresil, 
Spruce  451  (G)  -  E.  longiflora  (Spruce)  Steph.  :  Bresil  s  col.,  s.n.  (O 
E.  orimtalis  (Gottsche)  Steph.  :  Philippines,  Lower  1035  (l  )  -  E-  Pman 
tha  (Evans)  Schuster  :  U.S.A.,  Floride,  Rapp  in  Verdoorn i  15-  U  »  - 
E.  riqidula  (Nees  et  Mont.)  Steph.  :  Guyanes,  Leprieur  s.n.  (1 ) ;  Guya m 
Hollandaisc,  Eanjouw  in  Verdoorn  368  (P)  —  E.  Sayeri  Steph.  .  la  • 
Nadeau  89  (P)  —  E.  trifaria  (Nees)  Steph.  :  Jamaique,  Evans  m d  • 
Java,  Dozy  et  Molkenboer  s.n.  (P)  —  E.  uvifera  (Mont.)  Steph. :  land  , 
Nadeau  62  (P). 

REMARQUES  :  Les  especes  d’ Euosmolejeunea  ont  generalement  des 
amphigastres  divises,  mais  rarement,  ils  sont  presque  entiers  ou  em 
gines  seulement.  . 

Schuster  (1955,  p.  120  ;  1958,  p.  48 , 1963,  p.  63)  H’aUnbue  a  DM 
lejeuma  que  rang  de  sous-genre  de  Chetlolejeunea,  et  M'ZOTiM  (  jj 
p.  189)  considere  les  deux  genres  comme  synonvmes.  L  anatomi 
tige  (V  Euosmolejeunea  est  semblable  a  celle  de  Chcilolejeunca  » 
Cheilolejeunea. 
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Selon  Kachroo  et  Schuster  C1961  n  4qq\  _ _  • 

logiquement  Iris  proche  ,]e  Cheihkjmma  "subs  °  C"1  morph°" 
Villalae  et  sect.  Discoideae.  I. ’anatomic  de  In  Ha*'*  ‘  ^en°lejeunm,  sect, 
distingue  de  eelle  d 'Euosmolejeunea  nsr  In  dim  ^  *  j  sect>  Vlll<ltl,r  se 

idles,  nettement  p!us  grande^ £? *““!'*  “f- 

TV*"4**  *  *  ^ 

neltement  pta  *2? 


7.  IIarpalejeunea  (Spruce)  Steph.  (1890). 
lectotype  :  H.  ovala  (Tayl.)  Steph.  (cf.  Evans,  1903,  p.  545). 


figures:  Jovet-Ast,  1955,  p.  21,  fig.  y. 
Miller*  1966,  pi.  177,  fig.  y  —  pi.  iy,  fig.  i  ’ 

ANATOMIE  DE  LA  TIGE  : 


Bischler,  Bonner  et 


sect.  Gardiostipa  Spruw 
E.  ovala  7  3 

n.  ancistrodes  7  7.1  j 

E.  Cinchonas  7  3.5 

E.  te  n  uicuspis  7  10 

sect.  Cycloslipa  Spruce 
E.  avanthogona  7  9 

E.  asprella  7  7 

E.  blepharogona  7  9.10 

E.  galeata  7  4 

E.  gomphocalyx  7  9 

E.  megalmtha  7  3 

E.  paralropa  7  3 

subg.  Harpalejeunea 
E.  ovala  7  3 

subg.  Ophthalmolejeunea  Schuster 
11  ■  11 lonophthalma  7  3 

E.  Ddessertii  7  9 

E.  emarginata  7  3 

E.  Eerzogii  7  6 

E.  heterodonta 
E-  bngibracteata 
E-  reflexula 
E.  stricta 


cort.  med.  mer.  v.  cort./m&l.  r6f.  bibl. 


4-5 

4-5 


2/1 
2.5/1 
1. 5-2/1 
2/1 

2/1 

2.5/1 


2/1 

2.5-3 /I 

3/1 

3/1 


2.5/1 

3/1 

1.5/1 

2/1 

1.5/1 


Bischler,  Bonner 
et  Miller,  I960, 
pl-  177,  fig.  y. 


Jovet-Ast,  1955, 

p.  21. 


r ...  ,0IS  ceUuIaires  minces  ou  legerement  epaissies,  incolores  oil  jau- 
1  parfois  un  peu  sinueuses,  a  trigones  petits  ou  indistincts. 
l’in|tS  |,ar°1S  ce;llulaires  montrent  la  ineme  variation  des  caractdres  a 
erieur  des  differents  sous-genres  et  sections. 

£*'**"*  examines  :  II.  acanlhogona  (Spruce)  Steph.  :  Kqua- 
Spitr  •  PKUCE  S-11‘  (G)  —  ani islndes  (Spruce)  SehifTn.  :  fiquateur, 
,  E  s,n*  (G)  —  //.  asprella  (Spruce)  Steph.  :  Perou,  Spruce  s.n. 
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(G)  —  H.  blepharogona  (Spruce)  Steph. :  Equateur,  Spruce  s.n.  (G)  - 
II  Cinchonae  (Nee’s)  Steph.:  Dominica,  Elliott  2296  (G) ;  Equateur, 
Spruce  s.n.  (G)  II.  Delesxerlii  (N'ees  et  Mont.)  Steph. :  Bourbon,  Nf.es 
181  (P)  -  -  //.  emarginata  S.  J.-A.  :  Guadeloupe.  V.  et  P.  Ali.huge  s.n. 
(P)  II.  galeala  (Spruce)  Steph.  :  Perou.  Spruce  s.n.  (G)  —  II.  i/om- 
phocalux  (Spruce)  Steph.  :  Colombie,  Spruce  s.n.  (G)  —  H.  Iielerodonta 
Evans:  Guadeloupe,  V.  ct  P.  Allorge  s.n._(P)  H.  longibradmk 
(Spruce)  Steph.:  Argentine,  Hieronymus  17  ((i)  II.  megalanlha 
(Spruce)  steph.  :  Venezuela,  Spruce  s.n.  (G)  —  H.  monophthalma (Herzog) 
Schuster  :  Chine,  Handel-Mazzetti  9482  (.IE)  II.  mmta  (Tayl.)  Steph. : 
France.  Husnot  88  B  (P)  —  H.  paratropa  (Spruce)  Steph.  :  Bresil,  li.i:, 
71  (G)  II.  reflexula  Evans:  Jamaique,  Evans  92  (P)  -  II.  stridu 

(l.indenberg  et  Gollsche)  Steph.  :  Jamaique,  Evans  307  (P)  -  II.  tenui- 
cuspis  (Spruce)  SchilTner  :  Bresil,  Spruce  s.n.  (G). 

UEMARQUES :  Toutes  les  especes  de  Hatpaiejeunea  possedent  des 
amphigastres  divises. 

Spruce  (1884,  p.  H>5-1 68),  suivi  par  Schikfner  (189o,  p.  127),_subdi- 
vise  le  "enre  en  deux  sections  :  Cardioxtipa  Spruce  (7)  (1881.  p.  165,  type 
non  designe)  et  Cycloxlipa  Spruce  (1884,  p.  166,  type .non designe).  Slrqjsi- 
Irjninea  est  traite  par  Spruce  soil  comme  section  de  Harpalejeunm 
(1881,  p.  168),  soil  coniine  sous-genre  de  Lejeunea  (1881,  p.  76).  Pour 
Scmn-NER  (1895,  p.  127),  c’est  un  genre  independant. 

Schuster  subdivise  Harpalejeunea  en  deux  sous-genres  :  Ilurpulcjeum 
et  Ophthalmolejeunea  Schuster  (1963,  p.  118,  type:  II.  mmphlhalma 
(Herzog)  Schuster). 

Toutes  les  subdivisions  de  Harpalejeunea  ont  une  anatonne  de  la  tige 
identique.  Ophthalmolejeunea  pent  eventuellemerrt  se  distinguer  dcs 
especes  de  Harpalejeunea  a  cellules  medullaires  nombreuses,  car  ce  sous- 
genre  ne  semble  en  posseder  que  trois.  ... 

I.  anatomie  de  la  tige  de  Strepsilejeunea  se  dilTerencie  de  cello  de  liarpa- 
lejcunca  par  un  nombre  de  cellules  medullaires  generalement  plus  eleve. 
Les  parois  cellulaires  sont  souvent  un  peu  plus  epaissies  et  pigmentee 
que  chez  Harpalejeunea.  .  . 

Certaines  especes  de  Harpalejeunea  ne  possedent  que  trois  rang 
dt  cellules  medullaires.  Ce  type  d'anatomie,  stabilise  dans  des  genres  m 
line  lln-aima Isph-  on  Rhaptliiolejnmm.  est  apeciliquemcnt  Itl»i 
par  example  pour  H.  -Mala  (et.  pi.  IV.  fig.  1  et  II.  mals  peut  auss. 
an  niveau  de  l'espece,  par  exemple  chez  II .  Cinchonae  (cl.  pi.  D-  ng- 
ou  le  nombre  de  cellules  medullaires  varie  entre  trois  et  cinq. 


18.  1-Iygrolejeunea  (Spruce)  Steph.  (1890). 
type  :  II.  cerina  (Lehm.  et  Lindenberg)  Steph. 

VWEHES :  Evans,  1935,  p.  208,  tig.  6,  II  —  Mizutani,  1961.  P- ]% 
fig.  18.  10  —  Fuli-ord,  1965,  p.  12,  fig.  21  —  pi.  IV,  fig. 


intient  le  type  (lu  genre.  Elio  devrait  done  s’appeler :  sect,.  H«'l* 
Code  Int  .  Nomoncl.  Hot..  Utrecht,  1061). 


Source :  MNHN,  Pad 
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TICE  CHEZ  tER  «  I.E.IEUNEACE 


.1  SATOM1K  OE  LA  TIOE  ; 


cort.  m6d. 


cort./itt6d. 


ref.  bib]. 


8-21  2 

8- 15  2 

10  2 

11-12  2 

14- 20  2 

12- 14  - 

17  2 

13- 34 

9- 10  2 

10  2 

10- 17  2 

11- 12  2 

16  2 

10-12  2 

7-10  2 

15- 18  2 

11-15  2 

8  2 

22-24  2 


2-3/1 
2.5/1 
2.5/1 
2.5/1 
1. 5-3/1 


3/1 

1. 5-2/1 


Evan*,  1935,  p.  208. 

Mizutani,  1901, 
p.  198,  201. 


3/1 
3/1 
4/1 
2/1 
4/1 
2-3/1 
2.5/1 
3.5  I 


l’arois  cellulaires  minces  ou  lcgerement  epaissies,  rarement  plus  forte- 
mcnt  epaissies,  generalement  incolores  ou  jaune  clair,  rarement  jaune 
fonce  ou  brunes,  souvent  un  peu  sinueuses,  a  trigones  4  peine  distincts, 
plus  rarement  a  trigones  grands  ou  mcme  noduleux. 


si-i:ci mens  examines  :  ]{.  aculu  (Mitten)  Yanden  Berghen  :  Sao 
Thome.  Monod  12015  (P) ;  Cameroun,  Jungner  s.n.  (P)  -  //.  buhiensis 
Steph.  :  Bresil,  Glaziou  s.n.  (P)  —  II.  catinulifera  (Spruce)  Steph.  : 
Quisupincha,  Spruce  s.n.  (G)  —  II.  cerina  (I.ehm.  el  Lindenberg)  Steph.  : 
Guadeloupe,  V.  et  P.  Ali.orge  s.n.  (P)  -  II.  cluriflora  (Steph.)  Schuster  : 
Hr  Yokushima,  1'aurxe  756  (P)  —  II.  costarirensis  Steph.  :  Costarica, 
PrrriEn  6013  a  (G)  —  H.  deuexiloba  Steph.  :  Simbang,  MicholItz  s.n. 
«j)  II-  devoluta  (Spruce)  Steph.  :  Bresil,  Wai.nio  s.n.  (G) ;  Perou. 
Srr.i  c.k  s.n.  (G)  —  H.  fulva  (Spruce)  Steph.  :  Tunguragua.  Spruce  s.n. 
(6)  II-  Lindenbergii  (Gottsche)  Steph.  :  .Java,  s.  col.,  s.n.  (P)  —  II.  mat- 
b’nlii  (Spruce)  Steph.  :  Guyane  lfollandaise,  Lanjouw  in  Verdoorn 
:'7!  (!’)  II.  orba  (Gottsche.)  Steph.  :  Martinique.  Husnot  237  (P) 

II-  " sndalinna  (De  Not.)  Steph.  :  U.S.A.,  s.  col.,  s.n.  (P)  —  H.  papi- 
lionacea  Steph.  :  Cameroun,  Dusen  s.n.  (P)  II.  patellifera  (Spruce) 
Stepli.  :  Kquateur,  Spruce  s.n.  (G)  —  II.  pentohmlhn  (Spruce)  Steph.  : 
r-quatcur,  Spruce  s.n.  (G)  —  II.  prionoides  (Spruce)  Steph.  :  Guadeloupe. 
L’Meuminier  s.n.  (G)  ;  tfquateur,  SprucE  s.n.  (G)  —  II.  reflexislipulu 
(I.ehm.  et  Lindenberg)  Steph.  :  Bresil,  Beyrich  s.n.  (G)  —  II.  spongia 
(Spruce)  Steph.  :  fiquateur.  Spruce  s.n.  (G). 

Rbmauques  :  Certaines  especes  d'Hggrolejeunea  ont  ries  amphigastres 
eitiers.  mais  la  plupart  possedent  des  amphigastres  nettement  divises. 

11  y  a  des  especes  attribuees  a  Hygrolejeunea  a  anatomie  de  la  tige 
complexe,  a  11-15  rangees  de  cellules  corticales  :  II.  costarirensis  et  II. 
devoluta  (cf.  pi.  1Y,  fig.  11-12).  Chez  le  premier,  les  amphigastres  sont 
enliers.  chez  le  second,  divises.  Des  cas  analogues  existent  chez  les  genres 
C/ici/"-.  Pycno-  et  Potamolejcunea. 


Source :  MNHN,  Paris 


Planche  IV.  —  Pig.  1.  Harpalejeunea  (sect.  Carctioslipa)  ovala  (Tayl.)  Stepli.  —  2-j1 
(sect.  Cyclostipa)  blepharogona  (Spruce)  Stepli.  —  //.  (sect.  Cyclostipa)  gomphtM'S' 

(Spruce)  Stepli.  —  t.  II.  (OpMhalmolej.)  monophthalma  (Herzog)  Schuster.  —  5. 
rodonla  Evans,  ii  parois  cellulalres  l£g£rement  dpuissics.  —  It.  II.  reflexula  Kvnus-  - 
7  et  8.  H.  Cinchona#  (Nees)  Steph..  variability  ilu  nombre  ties  cellules  tniMullalris, 

II.  Hygrolcjeunea  cerintt  (Lehm.  et.  Lindenbei'g)  8veph.  — -  10.  II.  ctamllorn  (Su'pr 
Schuster.  -  II  ci  12.  II.  denotata  (Spruce)  Stepli.,  variability  du  nomine  drs  nll"|' 
cortioales  et  modullaires.  —  13.  H.  Undenbcrgii  (<Jottnclie)  Stepli..  h  pa  mis  cdluUif« 
fortenient  dpaissies.  -  II.//.  patetlifera  (Spruce)  Steph.  —  15.  H.  pcntotlmul#  (•sllt“" 
Steph.  —  10.  II.  spongla  (Spruce)  Steph.  —  17  el  IS.  //.  prionoiries  (Spruce)  Step1 
variability  des  caract&res  sp(ici(iques. 


Source :  MNHN,  PariM 


ANVTOMIE  DE  LA  TICE  CHEZ  LES  «  LEJEUNEACEAE  #  627 

Deux  des  especes  possedent  des  parois  cellulaires  plus  forlemenL  epais- 
sics  et  pigmenlees,  a  trigones  bien  distincts,  un  peu  noduleux  :  H.  Lin- 
,!,  nbergii.  a  amphigastres  entiers,  et  II.  devoluta ,  a  amphigastres  divises 
< i  f.  pi.  IV,  lig.  11-13).  Chez  les  autres  Hygrolejeunea  analyses,  les  parois 
ci'llulaiies  sont  minces  ou  a  peine  epaissies,  et  peu  pigmentees. 

Hygrolejeunea,  ainsi  qu’il  est  delimitc  actuellement,  se  separe  mal  du 
.I’m  re  Lejeunea  (cf.  Schuster,  1957,  p.  132;  19.58,  p.  50;  1963,  p.  128 
1 1  i  ;ii).  Auc.une  espece  examinee  de  Lejeunea  ne  possede  cependant  une 
anatomic  de  la  tige  complexe. 

[.'anatomie  de  la  tige  de  la  plupart  des  especes  d 'Hygrolejeunea  corres¬ 
pond  ;i  celle  observer  chcz  une  partie  du  genre  Lejeunea  (subg.  Lejeunea, 
S-'I'I.  Cavifoliae,  Lamacerinae,  Cladoggnae,  Minulilobae  et  Bidenlulae ; 
subg.  Pleura-  et  subg.  Chaetolejeunea). 


O'.  Inflatolejeunea  Arnell  (1953). 

1 1  /'/•: :  I.  capensis  (Gottsche)  Arnell. 
i  nr  rues  :  Robinson,  1964,  p.  456,  fig.  44  -  pi.  V,  fig.  1-3. 
WATOMIE  DE  LA  TIGE: 


cort.  med.  m6r.  v.  cort./m<5d. 


iM.  bibl. 


I.  capensis  7 

1.  ecarinata  7 

I.  Mandoni  7 

I.  Halei  7 


7 

12-18 

3-4 


2 

2 

2 

2 


d/i 

2/1  Muller,  1958,  p.  1281  ; 

Schuster,  1963a,  p.  251. 
2/1  Robinson,  1964,  p.  454, 

456. 


Parois  cellulaires  minces  ou  legerement  epaissies,  incolores  ou  jau- 
luilivs.  peu  sinueuses,  &  trigones  petits  ou  indistincts. 


siwimens  examines  :  I.  capensis  (Gottsche)  Arnell  :  Transvaal, 
M.m.  i  .ear  22  (P)  —  /.  ecarinata  (Steph.)  Arnell  :  Madagascar,  Besson 
-3(i  (I  )  —  1.  Mandoni  (Steph.)  Persson  :  Madere,  Persson  s.n.  (P). 


in-  varqvbe  :  Les  especes  A' Inflatolejeunea  possedent  des  amphi- 
gnsl  res  divises. 

•Si  in  ster  (1963,  p.  75)  et  Robinson  (1964,  p.  455)  attribuent  it  Inflata- 
lejeuneu  rang  de  sous-genre  de  Lejeunea.  Schuster  propose  meme  qu’il 
P"uri  ail  ligurer  comme  section  seulement  du  subg.  Lejeunea  (1963,  p.  135). 
1. 'analomie  de  la  tige  A' Inflatolejeunea  est  semblable  a  celle  observer 
i  Ik/  les  sections  Cavifoliae,  Lamacerinae,  Cladoggnae,  Minulilobae  et 
Uni' :  a  itlae  du  subg.  Lejeunea,  et  a  celle  des  sous-genres  Pleurolejeunea 
'4  Chaetolejeunea. 

Mi  her  signale  pour  /.  Mandoni  4  cellules  medullaires.  Je  n’en  ai 
reiir  a  i  iv  que  trois  dans  le  specimen  examine  (cf.  pi.  V,  fig.  3).  I.  Mandoni 
win  hie  ainsi  s'allier  a  certaines  especes  de  Lejeunea  et  de  Harpalejcunra, 
a  in  ai ;  I  >re  de  cellules  medullaires  Ires  reduit,  mais  variable  encore. 


I  .kiolejeuNea  Evans  (1908). 

■  L.  grandi flora  Evans. 

111  1  i  iiques  :  Le  genre  est  monotypique.  L’espece-type  possede 
!lcs  ;"  i|iliigastreS  a  peine  eniargines.  Son  anatomie  de  la  tige  reste  cepeu- 
<hmi  iaconnue,  car  je  n’ai  pu  obtenir  d’^chantillon  pour  Texarainer. 


21.  1  .EJEUNEA  Libert  (1820). 

lectotype  ■.  L.  Libertine  Bonner  el  Miller  (of.  Bonner  el  Mnn 
I960,  p.  220).  '  ‘ 

figures  :  Evans,  19.15,  p.  208,  fig.  6,  L  —  Pande  et  Misha,  1941 
p.  163,  fig.  17  Frye  el  Clark,  1947,  p.  791,  fig.  4  —  Schuster' 
1957,  p.  159,  fig.  26,  6  Schuster,  1957  a,  p.  402,  fig.  39,  5  Mm 
tani,  1961,  p.  198-214,  fig.  18,  17  ;  19,  3  ;  19,  7  ;  19,  15  ;  20.  ■>  •  ?() 

21,  2  ;  21,  8  ;  21,  1  I  -  Schuster,  1962,  p.  9-18,  73,  fig.  51.  \  , ! 

62,  10  —  Mizutani,  1963,  p.  171,  fig.  2,  11  Miller,  Whittier  f| 
Bonner,  1963,  pi.  18,  g  ;  pi.  19,  g,  h  ;  g  pi.  V.  fig.  4-18  :  pi.  \’|,  |iu. 


19-23 

11 

10-16 

10-12 

9-11 


AN  ATOM  IE  T)E  I.  A  TIGE  : 
sp.  eort.  m4d. 

sect.  Megalostipae  Spruce 
/.  dadobola 
j.  eochleala 
j.  Jlagellaris 
/.  Jlava 
j.  pulvinata 
1.  ramulosa 

sect.  Microstipae  Spruce 
j.  carolensis  7  0 

y.  Coffeae  7  7 

7.  obidensis  7  6-7 

7.  prorepens  7  8-10 

sect .  Planilobae  Spruce 
7.  artocarpi  7  3 

7.  muscicola  7  9 

7.  setiloba  7  7-8 

7.  suffrulicola  7  13-15 

7 .  tarapotensis  7  4-7 

sect.  Cardianlhae  Spruce 
y.  eauapuensis  7  6-9 

7.  drymophila  7  7-8 

7.  limbata  7  4-5 

7.  orbicularis  7  5-6 

subg.  Lejeunea 
sect.  Cavifoliae  Schuster 
7.  cavifolia  7  5-12 

sect.  Flavae  Schuster 
7.  Jlava  7  10-16 


sect.  Lamacerinae  Schuster 
L.  lamacerina  7  9-10 

L.  patens  7  5-11 

sect.  Glaucescentes  Schuster 
L.  glaucescens  7  9-22 

/y.  setiloba  7  7-8 

sect.  Cladogynae  Schuster 
L.  cladogyna  7  6-9 

L.  longifissa  7  5-8 


2. 5- 3/1 

3. 5- 5/1 


r«Sf.  bibl. 


cf.  Flavae  Srliuster. 


Muller,  1958,  p-1277. 

Evans,  1935,  p.  208,212. 
Frye  et  Clark,  1917. 
p.  794. 

Sciiuster,  1957.  p.  15". 
159. 

Muller,  1958,  p.  1 286. 
Mizutani,  1961,  p-  207, 
208. 

Muller,  1958,  p.  1» 
Muller,  1958,  p. 

Schuster,  1957a.  p-l1*-- 


Source :  MNHN,  Pari 


sect.  Minutilobae  Schuster 
7  6-10 

sect.  Floritlunae  Schuster 
l.  jl  or  ill  ana  7  14-22 

sect.  Bidenttulae  Schuster 
[j.  bidentula  7  9 

Kndamae  7  6-7 


subg.  Chaetolejeunea  Schuster 
L.  setacea  7  10  2 

L.  pililoba  7  6-7  2 

/,.  xpiniloha  7  10-12  2 


subg.  Sphaeraiolea  Schuster 
J.  tumid  a  7  4-20 

I,,  i/lolmniflora  7  8 

ru  bg.  Pleurolejeunea  Schuster 
[.  vatugonica  7  5-7 

Laloba  7  4-17 


2 


£.  Haltii 


8-10 


2.5- 3.S, I 

4. 5- 6/1 
3/1 

3-4/1  Mizutani,  1961,  p.  212. 
214. 


3/1  Schuster,  1962,  p.  72, 

73. 

5/1  Schuster,  1963,  p.  251. 


2/1 

2-4/1  Pande  et  Miska,  1943, 

p.  163. 

2/1  Muller,  1958,  p.  1284. 


L.  aloboidea 

7 

5 

2 

2/1 

Miller,  Whittier  et 
Bonner,  1963,  pi.  19,  g. 

L.  angusta 

7 

3 

1.5/1 

L.  in  isophylla 

7 

10 

2 

2/1 

l.  aqualiia 

10-12 

25 

? 

2/1 

Mizutani,  1961,  p.  212, 
213. 

L.  Armitii 

6 

2 

L.  autoica 

7 

9-11 

2 

2.5/1 

Schuster,  1962,  p.  6,  9. 

1.  boninensi8 

7 

7-9 

Mizutani,  1961.  p.  209. 

l.  eaespitosa 

9-10 

2 

2/1 

2/1 

L.  mviloba 

7 

4 

2 

L.  nlavata 

7 

4 

2 

2/1 

Miller,  Whittier  et 
Bonner,  1963,  pi.  18,  g. 

L.  cocoes 

7 

3 

2 

2/1 

I.  com  pacta 

7 

9-18 

2 

3-4/1 

Mizutani,  1961,  p.  198, 
202. 

L.  ccmceptioms 

7 

5 

2 

2/1 

L.  con natisti/pula 

9 

2 

2.5/1 

L.  Corbieri 

3-6 

2 

3.5/1 

L.  ciirpidistipula 

7 

9 

2 

2.5/1 

L.  ecl  loniana 

7 

9-10 

2 

3.5/1 

7-8 

3/1 

I.  fiysistipuUi 

7 

3 

2 

1.5/1 

L.  OaUioti 

7 

11-12 

2 

5/1 

L.  gracilis 

7 

4 

2 

2-3/1 

Miller,  Whittier  et 
Bonner,  1963,  pi.  19,  h. 

L.  Helenas 

7 

4 

2 

2/1 

L.  mnwrpha 

7 

13-17 

2 

4/1 

L.  japmica 

7 

12-13 

2 

3/1 

Mizutani,  1961,  p.  208, 
210. 

L.  laeta 

7 

9 

2 

2-3/1 

L.  laetevirens 

7 

3 

1.5/1 

Schuster,  1962,  p.  13, 
18. 

£•  Nietneri 

7 

13-14 

2 

2-2.5/1 

['■  Xyuannii 

7 

16 

2 

3/1 

or  dm  aria 

7 

10 

2 

2/1 

£.  otiana 

7 

10-11 

2 

3.5/1 

Mizutani,  1961,  p.  212, 
214. 

j'-  parifica 

7 

10 

2 

2.5-3/1 

{'■  parcisaccata 

7 

18-20 

2 

2.5/1 

1.5/1 

£•  phnihba 

7 

4-5 

2 

Mizutani,  1961,  p.  204, 

G30 

h. 

bischler 

poliUoensis 

7 

5 

2 

2-2.5/1 

L.  polyccphala 

4 

1.6/1 

L.  pteridin 

7 

3 

2 

1.5/1 

L.  nparin  14-15 

18-20 

2-3/1 

Mizutani,  1903,  n.  in 
175. 

L.  Rodriguezii 

L.  rolundistipula 

7 

2. 5-3/1 

7 

7-10 

2 

4/1 

Mizutani,  lsifil.  p  2m 
204. 

L.  subigienxix 

7 

11 

2 

1.5-2/1 

L.  tabularis 

7 

7-8 

2 

2-3/1 

L.  Iroclumtha 

7 

19 

2 

2-2. 5/1 

L.  Irukuenxix 

7 

4 

2 

1. 5-2/1 

Miller,  Wiiittiek  et 
Bonner,  1903,  pi.  ig. 

L.  TJrbani 

7 

4 

2 

2-2. 5/1 
3/1 

L.  vaginata 

7 

15-16 

2 

Mizutani,  190l,p  204 
206. 

L.  Vogelii 

7 

7 

2 

2.5-3/1 

L.  vulgariformis 

7 

9 

2 

2/1 

Parois  cellulaires 

min 

ces,  parfois 

legeremenl 

epaissies,  incolores  ou 

jaune  clair.  Ires  rarement  brun  clair,  parfois  un  peu  sinueuses,  ,i  trigones 
indistincts,  rarement  petits.  Les  parois  des  cellules  corticales  sunt  parfois 
un  peu  plus  fortement  epaissies  que  celles  des  cellules  medullaires. 

SPECIMENS  examines  :  L.  nloba  Steph.:  lie  des  Pins,  Le  Rat  s.n. 
(P)  —  L.  angusta  Lehm.  et  Lindenberg  :  Guyane  Fran?aise,  Lepbiecr 
s.n.  (P)  —  L.  anisophylla  Mont.  :  lies  Sandwich,  Gaudichaud  s.n.  (P)- 
L.  Armitii  Steph.  :  Queensland,  Bailey  818  (P)  —  L.  artocarpi  Spruce: 
Bresil,  Spruce  s.n.  (G)  —  L.  bidentula  Herzog  :  Chine,  Handel-Mazzetti 
13067  (JE)  —  L.  caespitosa  Lindenberg  :  Guinee  Fran?aise,  Pob£guin 
s.n.  (P)  —  L.  carolensis  Spruce  :  Bresil,  Spruce  s.n.  (G)  —  L.  auiapuemis 
Spruce:  Venezuela,  Spruce  s.n.  (G)  —  L.  c.avifolia  (Ehrh.)  Undb. : 
Angleterre,  Pearson  s.n.  (P)  —  /..  caviloba  Steph.  :  Tahiti,  Nadeaud 
s.n.  (P)  —  L.  cladobola  Spruce  :  Equateur,  Spruce  s.n.  (G)  —  L.  cladogym 
Evans  :  Martinique,  Degelius  s.n.  (S-PA)  ;  Floride,  Schuster  22863 
(S-PA)  —  L.  cochleala  Spruce  :  Perou,  Weddell  s.n.  (P)  —  /..  com 
Mitten  :  Ceylan,  Gardner  1499  (P)  —  L.  Coffeae  Spruce  :  Venezuela. 
Spruce  s.n.  (G)  —  L.  compada  (Steph.)  Steph.  :  Japon,  Faukie  15266 
(P)  —  L.  conception is  Steph.  :  Nouvelle-Caledonie,  Balansa  s.n.  (P)  - 
L.  connatistipula  Steph.  :  Nouvelle-Caledonie,  Le  Rat  s.n.  (P)  L.  Cor- 
bieri  Steph.  :  Afrique  Centrale,  Chevalier  69  (P)  —  L.  cuspidistipulo 
Steph.  :  Queensland,  Bailey  819  (P)  —  L.  drymophila  Spruce  :  f’araguay. 
Balansa  3721  (G)  —  L.  eckloniana  Lindenberg  :  Cap,  Breitel  s.u. 
(P)  —  L.  expansa  Steph.  :  Afrique  Centrale,  Chevalier  20  a  (P)  - 
L.  fissistipula  Steph.  :  lies  Sandwich,  Faurie  443  (P)  —  L.  /lagellaro 
Spruce  :  Equateur,  Spruce  s.n.  (G)  —  L.  flavn  (Sw.)  Nees  :  Cambodge. 
Heim  s.n.  (P)  —  I..  / loridnnn  Evans:  I  .S.A.,  Floride,  Sen 
12161  a  (S-PA)  /,.  Gallioti  Steph.  :  Guinee  Fram-aise,  Gai.i-»t  s" 
(P)  -  /,.  glauce.tc.ens  Gottsche  :  Paraguay,  Balansa  3721  (P)  I  -  !l^"' 
si  flora  Steph.  :  Chile,  Sen  ware  183  b  (P)  L.  Helenae  (Pears.)  Slept. 
Natal,  Ellen  131  (P)  I..  Holtii  Spruce  :  lrlande,  Pearson  1071  a  (G)  — 

I..  isomorpha  Gottsche  :  Madagascar.  Borgen  99  (P)  L.  lacta  Lehm. 
eL  Lindenberg  :  Guyane  Franeaise,  Key  79  (P)  laelcvircns  Nees 

et  Mont.  :  Guadeloupe.  Beauprrtuis  s.n.  (P)  I.,  lamarerinn  Gottsche 

ex  Steph.  :  Madere,  Manikin  s.n.  (G)  /,.  limbata  Spruce  :  Bresil.  Suin'11 


Source :  MNHN,  Parii 


ANA.TOMIE  DE  H  TIGE  CHEZ  LES  II  LEJEUNEACEAE  #  63] 

s.n.  (»'.)  /.-  longifima  (Steph.)  Steph.  :  Cuba,  Wright  209  et  s.n.  (G)  — 

/..  minuliloba  Evans  :  U.S.A.,  Floride,  Schuster  82183  et  12172  (S-PA)  -  - 
/..  mnscirola  Spruce  :  Cuba,  Wright  s.n.  (G)  -  /,.  Nietneri  Steph.  : 
(>vI;im.  Fleischer  119  (P)  —  L.  Nymannli  Steph. :  Philippines,  Merrii  i 
789-1  (1*)  -  /-.  obidensis  Spruce  :  Bresil,  Spruce  s.n.  (G)  —  /..  orbicularis 
Spruce  :  Bresil.  Spruce  s.n.  (G)  —  L.  ordinaria  Steph.  :  Nouvelle-Cale- 
ilouie.  Ha r. ansa  15  (P)  —  L.  pacific,  Mont.:  lies  Sandwich,  Faurte 
171  (P)  —  parvisaccala  Steph.:  Philippines,  Merrill  7902  (P)  - 
/,.  palagonica  Steph.  :  Patagonie,  Dusf.n  528  (C.)  —  L.  patens  Lindberg  : 
Anglcl.erre,  Carrington  s.n.  (P)  —  /,.  pililoba  Spruce  :  Cuba,  Welch 
917,7  iG)  —  L.  polilloensis  Steph.  :  Philippines,  Me  Gregor  10569  (P)  — 
pohiccphala  Spruce  :  Paraguay,  Balansa  1250  (P)  —  L.  prorepens 
S|ii  i! "* :  Perou,  Spruce  s.n.  (G)  —  L.  pteridis Besch.  et  Spnice  :  NouveUe- 
Cnledonie,  Bai.ansa  3694  (P)  —  L.  pulvinata  Lehm.  et  Lindenberg  : 
Br-  sil.  Bollinger  s.n.  (G)  ;  Bresil,  GlaZIOU  1878  (G)  —  L.  ramulosa 
Spruce.:  fiquateur,  Spruce  s.n.  (G)  —  I..  Eodriguezii  Steph. :  Afrique, 

r. Aim'-  320  (P)  —  L.  setacea  Steph.:  Afrique  Centrale,  Chevalier 

s. n.  Pi  L.  setiloba  Spruce:  Bresil,  Spruce  s.n.  (G)  -  L.  sotanicola 
Spnc.  c  :  Perou,  Spruce  s.n.  (G)  —  L.  subigiensis  Steph.  :  Philippines. 
Hon  -son  9038  (P)  —  L.  suffruticola  Spruce  :  Bquateur,  Spruce  s.n. 
d"  L.  tabularis  (Sprengel)  Steph.  :  Afrique  Meridionale,  Rehmann 
17  iPi  -  L.  tarapotensis  Spruce  :  Perou,  Spruce  s.n.  (G)  —  I,,  trochantha 
Spruce  :  Paraguay,  Balansa  3718  (P)  —  L.  lumida  Mitten:  Nouvelle 
Zelande.  Beckett  2746  (P)  —  L.  Urbani  Steph.  :  Panama,  J-Ielion 
s.n.  (P)  —  L.  Vogelii  Tayl.  :  Cameroun,  Jungner  82  (P)  —  L.  vulgari- 
[ormis  Gottsche  :  Madagascar,  Boivin  s.n.  (P). 

ih:m.  i  iiques  :  Toutes  les  especes  attributes  a  Lejeunea  possedent 
<les  arnphigastres  bifides. 

Siti  ce  11884,  p.  262)  subdivisa  le  genre  en  4  sections:  Megalosiipae 
Sprue.1,  Microstipae  Spruce,  Planilobae  Spruce,  Cardianthae  Spruce. 
Biles  In  rent  adoptees  par  Sc.hiffner  (1895,  p.  122).  Aucun  des  deux 
niiG-u i  s  ne  les  typifia  cependant.  Leurs  caracteres  anatomiques  montrent 
la  inOme  variation. 

L’jcmca  contient,  selon  Schuster,  huit  sous-genres.  Quatre  figurent 
ici  nunme  genres  independants,  puisqu’ils  avaient  ete  etablis  dans  ce 
ranu  anttrieurement.  Ce  sont  Cilio-,  Infiato-,  Oligonio-  et  Microlejeuneu. 

I  «  I  mis  premiers  possedent  une  anatomie  de  la  tige  semblable  a  celle 
ties  sections  Cavifoliae,  Lamacerinae,  Cladoggnae,  Minutilobae  et  Biden- 
bdiw  clu  subg.  Lejeunea,  et  a  celle  des  sous-genres  Chaetolejeunea  et  Pleura- 
lejeunea. 

Si  ,r  ster  compara  Otigonialejeunea  surtout  a  la  sect.  Floridanae  du 
Mllls-  I  'jrtinea,  morphologiquement  tres  proche  (1 963,  p.  134).  L’ anatomic 
<lc  la  i  igc  de  cette  section  differe  toutefois  de  celle  d’Otigoniolejeunrn 
IWI'  l;i  dimension  des  cellules  corticales  par  rapport  a  celle  des  medul- 
’  I -''-6/1,  Otigoniolejcunca  :  2.5-3. 5/1). 

W "irdr.jeunea,  a  trois  rangees  de  cellules  medullaires  seulemenl,  cor- 
,VSP""'I  :i  certaines  especes  de  Lejeunea  a  anatomic  Ires  simplifite  : 

/..  hiricrirms  (of.  pi.  VI,  fig.  7),  /..  artwarpi  (of.  pi.  V,  fig.  8),  L.  cocoes 
'r|-  I'1  VI,  lig.  8)  etc.,  qui  n'ont  pas  encore  u 1 classees  dans  les  Sllbdi- 
V|s‘"u  pi  oposees  jiar  Schuster.  Mais  cliez  Lejeunea,  ce  type  d  anatomie 


Source :  MNHN,  Paris 


Planch*:  V.  —  Pig.  1.  Inflatolejcunea  capensi a  (Gottschc)  Arnell.  —  2. 1.  ecorinalo  (Step1' ' 
Arnell.  — 3.  I.  Mandoni  (Steph.)  Persson.  —  4.  T.cjeunea  (sect.  Megalodipae)  dado » ■ 
Spruce.  —  5.  L.  (sect.  Megalostipae)  cochleala  Spruce.  —  0.  L.  (sect.  ,1/icrW1"' 
caroleturis  Spruce.  —  7.  L.  (sect.  Mieroslipae )  prorepens  Spruce.  —  8.  L.  (sect" 
Inbne )  arlocarpi  Spruce,  ii  trois  ranges  de  cellules  m^dullairee.  —  0.  (sect.  ^ 
lobae)  suffruticola  Spruce.  —  10.  I.  (sect  .  Cardianthae)  drymophila  Spruce.  — 


Source :  MNHN,  Pari 
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«'«•  pas.  'oujours  sppciliquemenl  stable,  comme  chez  MUmlrlcunai 
M'r'si'lO)  ”“mbr'  de  cf,lllles  Mdullaires  varie  ainsi  rip  3  5  g 

Sam'ST'ai  tlpcrivil  trois  nouvenuy  sous-genrps  dp  Lemma  suba 
pan™  Sdneter  (proppse  ell  1957,  p.  133.  entablement 

pu','"-  «■ *  1 * *  ",i-  P-  •*.  seulcment,  type  :  L.  Hdarn,  Slepli.J,  sabu  Sp hp.ro- 
"*■  S  p5!1T  2  l9'af '  »»t  •  l~  hmM,  .Mitten),  subg.  I'lnm,- 

i'rii""'  bchpster  (1963,  p.  133.  type:  patagonia,  Stall )  Le  sous 

Ujnmm  est  subrtivisp  en  hull  spclious  :  seel.  Owifolirir  Schemer 
I1'  V"  'W*  1  '■-•mifoli,,  <E1’rh->  I-intlberg).  seel,  name  Schuster 
(1  p-  1  ly,  lype  ■  /loan  (Sw.)  Nees),  sect.  Lanmcerinoe  Schuster 
13.,,  p.  113.  type  non  ddsigne)  sect.  Ctamnah  Schuster  (1957 
!'•  1  1  '•  lype  non  designe),  sect.  Cladogilmte  Schuster  11957  p  1  |o  tvrjp. 

. .  'lal“;1'  “d-.  "‘mdibbac  Schuslpr  (1957.  p.  1  13.  type  :  /..  minutiloba 

1  , ,,,  >  >rr  .  Flondanae  Schuster  (1957,  p.  1  13.  type  ;  /Mo™  Hvaasl, 
seel,  liidmlalae  Schuster  (19b3,  p.  132,  type  non  designe).  Ces  seclinns 

. .  1“  valablpment  (Stabiles  (ct.  Art.  36  el  37.  Code  Int  Nomenel 

Bol..  I  Irecht,  1961). 

I.i  •  caractfres  anatomiques  sont  semblables  chez  les  sections  Cavifoliae 
l.wwirerinae,  Clador/nnae,  Minutilobae,  flidenlulae  du  subg.  Lejeunea 
la  i  J  rangees  do  cellules  medullaires,  la  dimension  ties  cellules  corticales 
l,ar  a  celle  des  medullaires  etant  de  2.5-1 /l),  el  chez  les  sous- 

mc"i  Chaetolejeunea  et  Pleurolejeunea  (a  1-17  rangees  de  cellules  medul- 
li"nv  I  mi  rapport  cellules  corticales  /  cellules  medullaires  de  2-1/1). 
l.t  section  Fioridanae  du  subg.  Lejeunea  se  situe  nettement  a  part  (;i 
1 de  cellules  medullaires,  le  rapport  cellules  corticales  /  cel¬ 
lules  medullaires  etant  de  1.5-6/1).  Les  sections  F Invar  et  Glauceseentes 
(:i  011  ?-22  rangees  de  cellules  medullaires  respectivemenl),  et  le 

smis-g  me  Sphaerocolea  (a  1-20  rangees  de  cellules  medullaires)  sont 
l"‘ml,"'lia,res  cnLre  ces  deux  groupes,  le  rapport  de  la  dimension  entre 
t'e‘l" I'  1  "rticales  et  medullaires  etant  de  2-5/1. 

I.  '  [du part  des  genres  morphologiquement  allies  a  Lejeunea  (Crossalo-, 
Hn'ii'  Slcnu  .  Heclolejeunea  etc.)  out  une  anatomic  de  la  tige  semblable 
a  celle  du  premier  groupe.  Taxilcjeunea  cependanl  se  rapproche  pour 
ses  (uracteres  anatomiques  de  la  sect.  Fioridanae  du  subg.  Lejeunea . 

.  1  "  i  iation  import.ante  de  1'anatomie  de  la  tige  au  niveau  spccifique 
solis,  ,  .;  chez  certaines  espeees  de  Lejeunea.  Particulierement  variables 
sum  I,  unnbre  des  cellulaires  medullaires,  et  la  dimension  des  cellules 
corticales  par  rapport  a  celle  des  medullaires  : 


sect.  Cavifoliae)  cavijotia  (Util'll.)  l.indh.  —  12.  L.  I  Lejeunea.  scot.  Florae) 
'  -Nees,  ,1  patois  des  cellules  corticales  plus  fortemeiit  epuissies  qua  celles 
" 1,1 "s  medullaires.  —  13.  L.  ( Lejeunea ,  sect.  Lainacerinae )  lamarerina  Gultsche 
1  '■  II.  1..  (Lejeunea,  sect.  Glauceseente s)  setiloba  Spruce,  a  parois  des  cellules 
1  plus  fortemont  epaissies  quo  cellos  des  cellules  medullaires.  — ■  la.  X..  (Lejeunea. 

1  '"‘Ingi/nae)  cladogyna  Evans.  —  10.  L.  ( Lejeunea ,  sect.  MinxUUobae )  minutiloba 

m.  t.  ( Lejeunea .  sect.  Fioridanae)  floridana  Evans.  —  18.  L.  ( Lejeunea , 

'"‘ll  alulae)  bidentula  Herzog. 


Source :  MNHN,  Paris 
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L.  aloha 
L.  compacla 
L.  Jlava 

L.  glaucescens 
L.  tumida 


11.  BISCHLER 


rdf.  bibl. 


1*ANDE  Ot  MlSRA 

Mizutani 

Evans 

Fete  et  Clark 
Schuster,  1957 
Muller 
Mizutani 

Schuster,  1957 
Schuster,  1963 


mdd.  cort./m&L 


17  4/1 

9  3/1 

15-18  4/1 

15-16  5/1 

13  2.6-3/1 

13  2.5/1 

11  2/1 

10 

11-12  2.5/1 

9-10  3.5/1 

22  5/1 

19-20  5/1 

4 


DeS  cellules  corticales  en  rangees  plus  nombreuses  que  7  ont  etesignalees 
pour  L.  lamacerina  (Mou.er,  7-8),  L.  Holtii  (Muller,  7-9)  et  /..  glaucmm 
(Schuster,  8).  Je  n'ai  jamais  observe  plus  de  7  rangees  chez  ces  espicts. 
II  s’agit  probablement  de  cas  exceptionnels,  ou  de  coupes  faites  juste 
au  niveau  de  l'insertion  d’un  lobule. 

Pour  L.  aquatica  et  L.  riparia,  Mizutani  dessine  10-12  et  11-1  f>  rangees 
de  cellules  corticales  respectivement.  Je  n’ai  pas  pu  examiner  ces  deux 
Lejeunea.  Leur  appartenance  a  ce  genre,  dans  sa  delimitation  la  plus 
etroite,  serait  peut-etre  a  confirmer. 

Pour  certaines  especes,  differents  auteurs  signalent  des  cellules  corti¬ 
cales  a  parois  legerement  epaissies,  tandis  que  celles  des  cellules  medul- 
laires  restent  minces  (Evans  el  Schuster  (1957)  pour  L.  /lava ,  Pande 
et  Misha  pour  /..  aloha ,  Mizutani  pour  L.  compada  et  L.  rolundislipuk ) 
(cf.  pi.  V,  fig.  12,  14  ;  pi.  VI,  fig.  1,  6). 


22.  Leridolejeunea  Schuster  (1963). 

J'  ¥ I'h  :  L.  falcata  (Herzog)  Schuster. 

FIGURES:  Herzog,  1951,  p.  163,  fig.  e — •  pi.  VI,  fig.  15. 

AN  ATOM  IE  DE  LA  TIDE  : 

esp.  cort.  mod.  nidr.  v.  cort./mdd.  rdf.  bibl. 

L.  punctata  7  6-10  2  2.5-3/1  Herzog,  1951,  p- 163. 

Parois  cellulaires  minces,  incolores,  souvent  un  peu  sinueuses.  &  trigones 
indistincts. 

SPECIMEN  examine  :  L.  pundala  (Herzog)  Schuster :  Costarica, 
Standley  50640  a  (JE). 

REMARQUES :  Les  especes  de  Lcpidolejeunea  possedent  des  ampin- 
gastres  divises. 


23.  Leptolejeunea  (Spruce)  Steph.  (1890). 

L ec tot y PE  :  L.  vilrea  (Nees)  Herzog  (cf.  Herzog,  1942  a.  p.  387). 
FIGURES:  Evans,  1935,  p.  208,  lig.  6,  P  —  Frye  et  Clark,  19$ 
p.  869,  fig.  5  —  Mizutani.  1961,  p.  232,  fig.  26,  2 —  pi.  VI.  lig-  It®* 


Source :  MNHN,  Parii 
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INEACEAE 


ANATOMIE 

esp. 

DE  LA 

cort. 

TIGE  ; 

med.  . 

mer.  v. 

eort./mM. 

ref.  bibl. 

L.  vitrea 

7 

3 

2 

1.5-2. 5/1 

l.  Balansac 

7 

3 

2 

l.  serratifolia 

7 

3 

2 

'■5/l/1 

1.5/1 

L.  elliptica 

7 

3 

2 

Evans,  1935,  p.  208. 

1,  epiphylla 

7 

3 

2 

1-1. 5/1 

Frte  et  Clark. 
1947,  p.  869. 

l.  eioceUata 

7 

3 

2 

2.5/1 

L.  hamulala 

7 

3 

2 

1. 5-2/1 

L.  rhombifolia 

7 

3 

2 

1.5/1 

L.  Schiffneri 

7 

3 

2 

1. 5-2/1 

L.  serrulata 

7 

3 

2 

1.5/1 

L.  mbavuta 

7 

3 

2 

1.5-2. 5/1 

Mizutani,  1961, 

L  tnnicalifoUa 

7 

3 

2 

1-1. 5/1 

p.  230,  232. 

L.  Irnncaliloba 

7 

3 

2 

1.5/1 

I'.n  ois  ceUulaires  generalement  minces,  ou  legerement  epaissies,  inco- 
loiv^  <>u,  rarement,  jaune  clair,  parfois  un  peu  sinueuses,  a  trigones 

indistincts. 


.'iji  i  /mens  examines  :  L.  Balansae  Steph.  :  Andaman,  Man 
I'-1'-’  s,‘ rratifolia  SchilTner  :  Bresil,  Spruce  s.n.  (G)  L.  clliplira 

(Lel  '  1  l-indenberg)  Steph.  :  Mexique.  M  un  irs  216  (G)  —  /,.  epiphtjllu 
(.Ml1!  I)  Steph.  :  Cambodge,  Heim  s.n.  (P)  -  exoedlata  (Spruce) 
hun,  :  Panama,  Standley  25691  (P)  -  L.  hamulala  Schiffncr :  Mar- 

(imr  '  .  \ .  et  P.  Allorge  s.n.  (P)  L.  rhombifolia  Steph.  :  Philippines, 
Mu;  hi.  6211  (P)  —  1..  Schiffneri  Steph.:  Andaman,  Man  189,  1711 
(!')  /..  serrulqta  Herzog  :  Cambodge,  Heim  s.n.  (P)  —  L.  subacuta 

M'  l  ‘  :  Cambocjge,  Heim  s.n.  (P)  —  L.  Iruncatifolia  Steph.  :  Philippines, 
9593  (P)  —  L.  truncatiloba  Steph.:  Cameroun,  Disen  s.n. 
(P)  /..  vilreu  (Nees)  Steph.  :  Cambodge,  IIeim  s.n.  (P)  ;  Philippines, 

Me  Giiegor  10557  (P). 

m.MMiQum  •.  Les  especes  de  Leplolejeunea  possedent  des  amphi- 
gash  i  s  di vises. 

I;  -  i  iges  des  Leplolejeunea  sont  sou  vent  dorsiventralement  comprimees. 
-'■s  r,  Ink's  cortieales  dorsales  apparaissent  ainsi  nettement  plus  grandes 
'|uc  1  i -nrlicales  ventrales  (cl.  pi.  VI,  fig.  19-21).  Cependant,  ce  caractere 
11  esl  l':,s  specifiquement  stable:  chez  une  meme  espece,  les  tiges  sont 
part  !  symetriques,  parfois  comprimees  (cf.  pi.  VI,  fig.  16  et  17). 

-1  M acrolejeunea  (Spruce)  Steph.  (1890). 

Ul  ">i'yps  :  M.  pallescens  (Mitten)  SchilTner  (cf.  Evans,  1906,  p.  17). 

Hat.: kbs  :  pi.  VI,  fig.  22-23. 

J  Y  |  TIGE  : 

esp.  cort.  mdd.  mer.  v.  cort./mdd.  rdf.  bibl. 

V  palleeoms  7  28-34  2  3-4/1 

•!/.  snh simplex  7  12  2  3-3.5 /l 


.  BISC1 


Source :  MNHN,  Pari J 
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l-.miis  cellulaires  minces,  incolores,  parfois  un  pen  sinueuses,  4  trigones 
indistinctS. 

si-ficiMKXS  examines:  M.  pallestens  (Mitten)  Scliiffner :  fiqua- 
Jameson  s.n.  ((.)  ;  hquateur,  Spruce  s.n.  (G)  -  M.  subsimpki 
(Mon! . )  Steph.  :  Guadeloupe,  V.  et  P.  Allorge  s.n.  (P). 

m:  marques  :  Les  especes  de  Macrolejeunea  possedent  des  amphi- 
gastres  di vises. 


25.  Microlejeunea  Steph.  (1888). 
n  r/: :  M.  africana  Steph. 

Fn.ruEs:  Evans,  1935,  p.  208,  fig.  (5,  N  —  Frye  et  Clark,  1917, 
!»■  Nl--  fig-  7  “  Mizutani,  19(51,  p.  216,  lig.  22,  I  —  Bischi.er,  Milker 
el  M< inner,  1962,  tab.  55,  h  —  Schuster,  1962,  p.  59.  lig.  60,  5  —  Miller, 
Hi  inner  etBiSCHLER,  196.3,  tab.  129.  j  ;  130,  b  ;  131,  j  ;  131,  n  -Bischler, 
Bonner  et  Miller,  1963,  tab.  59,  g  :  60,  g  :  61,  g  ;  62,  g  :  64,  g ;  65,  h  ; 
III;.  :  67,  h  ;  68,  h  ;  69,  g  ;  70,  g  —  Miller,  Whittier  et  Bonner,  1963, 
pi.  20,  d,  f—  pi.  VII,  fig.  1-4. 


I  \  ATOM  IE  DE  LA  TIDE  : 


esp. 

cort.  mdd. 

rner.  v. 

cort./mdd. 

rdf.  bibl. 

.1/.  af  r  icana 

7  3 

2 

1.5-2. 5/1 

Bischler,  Miller  et 
Bonner,  1962,  p.  173, 
tab.  55,  h. 

M.  acutifolia 

7  3 

2 

1 .5-2/1 

Bischler,  Bonner  et 
Miller,  1963,  p.  364, 
tab.  59,  g. 

M.  uphaneUa 

7  3 

2 

2-2.5/1 

Bischler,  Bonner  et 
Miller,  1963,  p.  367, 
tab.  60,  g. 

M.  atmana 

7  3 

2 

1.5/1 

Miller,  Bonner  et 
Bischler,  1963,  p.  558, 
tab.  131,  n. 

M.  bulla  la 

7  3 

2 

1.5-2.5/1 

Evans.  1935,  p.  208  ; 
Frye  et  Clark,  1947, 
p.  812  ; 

Schuster,  1962,  p.  59  ; 
Bischler,  Bonner  et 
Miller,  1963,  p.  369, 
tab.  61,  g. 

M.  colombiana 

7  3 

2 

1. 5-2/1 

Bischler,  Bonner  et 
Miller,  1963,  p.  373, 
tab.  62,  g. 

i.  i  nrofy  Mitten,  a  tige  comprimee.  a  trois  rangdes  de  cellules  m^dullaire-s.  —  II  et 
f'nrbicri  Steph.,  variability  du  nombre  des  cellules  miklulluiros.  —  II  et  12. 
;  l,",T limit  (Steph.)  Steph.,  variability  de  l'epaissisksemcnt  des  parois  cellulaires.  — 
' 1  1  ’•  cauapuensis  Spruce,  variability  de  l'epaississemcnt  lies  I  in  mis  cellulaiivs.  — 
’’  /'"/"Ivjcunea  punctata  (Herzog)  Schuster.  —  16  et  IT.  Leptolejeunea  vitrea  (Noes) 
a  1  tge  coniprimee  ou  A  tige  non  comprimee.  —  18.  L.  epiphylla  (Mil  ten)  Steph.  — 

l"  ej-o cellala  (Spruce)  Evans,  a  tige  coniprimee.  —  20.  L.  hamulata  SchilTner,  A 
0-i *  1  "npriniee.  —  21.  L.  Schijtneri  Steph..  h  tige  comprimee  et  k  parois  cellulaires 
■■  ni'-nt  epaissies.  —  22.  Macrolejeunea  pallcscens  (Mitten)  SchilTner.  —  23.  M.  sub- 
sun  pier  ( Mont.)  Steph. 
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M.  crenulifoUa 
M.  cucullata 

M.  epiphylla 
31.  ijrandistipula 
31.  lunulaUloba 

M.  monoica 

31.  pu/nctiformis 
31.  stricla 

M.  subuMslipa 

31.  ulicina 
M  .  valenciana 


7 

3 

2 

2/1 

Bischler,  Ronnek  pi 
Miller,  1953,  p 
tab.  64,  g.  ’ 

7 

3 

2 

1-2/1 

Miller,  Bonneh  h 
Bischler,  1963,  p.  5,vi 
tab.  129,  j;  no,  b’; 
Miller,  Whittier  ei 
Bonner,  tab.  20,  d 

7 

3 

2 

2.5/1 

Bischler.  Bonner  m 
Miller,  1963,  p.  37s 
tab.  65,  h. 

7 

3 

2 

2/1 

Bischler.  Bonner  d\ 
Miller,  1963,  p.  381, 
tab.  66,  g. 

7 

3 

1. 5-2/1 

Miller,  Bonner  et 
Bischler,  1963,  p.  556. 
tab.  131,  j  ; 

Miller,  Whittier  et 
Bonner,  tab.  20,  f. 

7 

3 

2 

1-1. 5/1 

Bischler,  Bonner  et 
Miller,  1963,  p.  384, 
tab.  67,  h. 

7 

3 

2 

2-2. 5/1 

Mizutani.  1961,  p.  215- 
216. 

7 

3 

2 

1.5/1 

Bischler,  Bonner  et 
Miller,  1963,  p.  387, 
tab.  68,  li. 

7 

3 

2 

2.5/1 

Bischler,  Bonner  et 
Miller,  1963,  p.  391, 
tab.  69,  g. 

7 

3 

2 

2.5/1 

7 

3 

2 

1. 5-2/1 

Bischler,  Bonner  et 
Miller,  1963,  p.  393. 
tab.  70,  g. 

Parois  cellulaires  minces  ou  legerement  epaissies,  incolores,  souvenl 
un  peu  sinuenses,  a  trigones  petits  ou  indistincts. 

specimens  examines  :  M.  acutifolia  Steph.  :  Trinidad.  GrUCEr 
s.n.  (G)  -  M.  nfricana  Steph.  :  Madagascar,  Major  s.n.  (G)  -  M.  apha- 
nella  (Spruce)  Steph.  :  Bresil,  Spruce  s.n.  (G)  —  M.  bullala  (Tayl.) 
Steph.:  St.  Vincent,  Guilding  s.n.  (G)  —  M.  colombiana  Bischler : 
Colombie,  Bischler  2297  b  (G)  —  M.  crenulifolia  (Gottsche)  Steph. : 
Trinidad,  CrOger  s.n.  (G)  —  M.  cucullata  (Reinw.,  Blume  et  Nces) 
Steph.  :  s.  loc.,  s.  col.,  s.n.  (STR)  —  M.  epiphylla  Bischler  :  Guadeloupe, 
Le  Gallo  s.n.  (P)  —  M.  grandistipula  Steph.  :  Chile,  Hahn  s.n.  (G)  - 
M.  monoica  Bischler:  Guadeloupe,  V.  et  P.  Allorge  s.il  (P)  • 

stricia  (Gottsche,  Lindenberg  et  Nees)  Steph.  :  Mexique,  Lierman  50  p.p- 
(G)  M.  subulisiipa  Steph.  :  Bresil,  Ule  71  (G)  —  M.  ulicina  (lay' 
Steph.  :  Angleterre,  s.  col.,  s.n.  (P)  —  M.  valenciana  Steph. :  Venezuela. 
Fendler  s.n.  (G). 

he  marques  :  Les  especes  de  Microlejeunca  possedent  des  amplu- 
gastres  divises.  ...  . 

T.’anatomie  de  la  tige  est  constante  a  travers  tout  le  genre,  s'|1^ 
accepts  dans  sa  delimitation  proposee  par  Bischler,  Miller  et.  Bonn^ 
(1962,  p.  181-184)  :  7  rangees  de  cellules  corticales  entourent  3  range 
de  cellules  medullaires.  iq,,i 

Sc.hiffner  (1895,  p.  124)  et  Schuster  (1955,  p.  121  ;  1957,  p.  1M  . 


Source :  MNHN,  Pari 


NATOMIE  DE  LA  TIGE  CHEZ  LES  «  LEJEUNEACEAE  .. 


639 


u-  auteurs  dflunitent  dependant  Microlej«mia  dUItomm^K 
mu  KHicerne  I  anatomic  tic  la  imp  ;i-  ..  : _ . _ .  ,  .  1  VK 


.  .  ,,  ", .  - mcnuejeunea  difTcremment.  En  ce 

'j'"  "'"ceme  1  anatom, e  de  la  tige,  ils  ,  |ncW  des  jces  ,  “  “ 
de  cellules  medullaires  plus  nombreuses  H  d  »ees 

L  auatomie  do  la  tige  de  Mkwlejtmea,  meme  pour  la  delimitation 
»  I'1"'  ‘'trade  do  genre,  ne  ddlcre  pas  toujours  de  celle  de  /.e/euneo  Sur 
»•  *  Leje,‘nea  ®xam”'ces.  7  posscdeut  eu  elTet,  toujour  ou  parlok 

srulement,  .!  rangees  de  cellules  medullaires  (cf.  pi  V  ils  8  •  r.1  VI 
ft  r-S)-,L“rs  P-ois  eellulaires  sout  tree  miles,  inco  o  et  4  tSoS 

uul  our  s.  l.e  rapport  de  la  dimension  . . .  corHcales  ,  cellules  m”edul! 

ist  ^'"Mable  a  celui  des  Microlejmma.  raremeut 

s,7"  l;'“  L-  Corbien  :  3.0/1).  La  separation  de  Lejeunea  et  de 

■  '  *  Peut  *w  toujours  sc  faire  a  1’aide  des  caractires  ana- 

tonii(|ues  de  la  tige. 


J<  .  Nesolejeunea  Herzog  (1947). 

pe  :  N.  intercalaris  Herzog. 
i  '1UKES:  pi.  VII,  fig.  5. 

I  ATOM  1/2  DE  LA  TIGE  ; 


esp.  cort. 

V.  intercalaris  7 


m6d.  mdr.  v.  cort./m6d.  r6f.  bibl. 

12-14  2  2-2.5/1 


Pi-mis  eellulaires  legerement  epaissies, 
a  trigones  bien  distincts. 


jaune  clair,  peu  sinueuses, 


Si  iCiMEN  EXAMINE-.  N.  intercalaris  Herzog:  Comores,  Hiide- 
BRANDT  s.n.  (JE). 

I: i' marques  :  Nesolejeunea  possfede  des  amphigastres  divises  I.e 
geiM  st  monotypique. 

Vanden  Berghen  (1963,  p.  292),  suivi  par  Schuster  (1963,  p  138) 
nms;  u,  .Y.  intercalaris  coniine  synonyme  de  Hi/grolejeunea  acuta 
I  '  >>-'0  vanden  Berghen.  L’anatomie  de  la  tige  des  deux  taxa  est  en 
ellcl  semblable. 


27 •  ''hgoniolejeunea  (Spruce)  SchifTnei  (1895). 


'  '  tot v pe  :  0.  xiphotis  (Spruce)  SchifTner  (cf.  Vanden  Berghen, 
j-Io.  j>.  30). 

pi ‘■hues  :  pi.  VII,  fig.  6-8. 


■I  V. I TOMIB  DE  LA  TIGE  : 
esp.  cort. 

0.  xiphotis  7 

acmthoiis  7 

apiahyna  7 

"  cyrtotis 


cort./mdd.  r6f.  bibl. 

2. 5-3/1 
2.5/1 
3-3.5/1 
3/1 


!’  i  ms  eellulaires  minces  ou  legerement  epaissies,  jaune  clair  ou  incolores, 
P  ii  sinueuses,  d  trigones  petits  ou  bien  distincts. 


II.  B1SCHLER 


specimens  examines  :  0.  acanlhotis  (Spruce)  Stepli.  :  Bnsy 
Spruce  s.n.  (G)  0.  apiahyna  Steph.  :  Bresil,  Puigc.aui  1  112  d  (G) 

0.  ci  i  riot  is  (Spruce)  Stepli.  :  Venezuela,  Spruce  s.n.  (G)  -  0.  xipholh 
(Spruce)  SchilTner  :  Bresil,  Spruce  s.n.  (G). 

HE  MARQUES  :  Les  especes  d'Oligoniolejcunea  possedent  des  amphj- 
gastres  divises. 

Schuster  (1963,  p.  75  et  134)  tient  Otigoniolejeunea  pour  un  sous- 
genre  de  Lejeunea,  etroitement  allie  a  Ciliolejeunea  (p.  135),  a  Lejeunm 
sect.  Floridanae  Schuster  (p.  134),  el  au  genre  Crossotolejeuiu  n  (p.  Hi). 
L'anatomie  de  la  lige  concorde  pour  Otigoniolejeunea  et  I'd.iolejeum. 
C.es  deux  genres  possedent  des  cellules  medullaires  plus  a  imbreuses 
que  n’en  signale  Schuster  (1963,  p.  75,  »  ca.  5  »,  Otigonioleji  unea:  6-13, 
Ciliolejeunea  :  8-10).  Chez  Crossotolejeunea ,  les  cellules  corlirules  sont 
generalenient  un  peu  plus  petites  par  rapport  aux  medullaires  (  !-  i/1,  Otigo- 
nio-e  t  Ciliolejeunea,  2. 5-3. 5/1).  Plus  differente  encore  est  I'ai  inmie  de  la 
tige  de  la  sect.  Floridanae  du  subg.  Lejeunea  :  les  cellules  corticate?  onl 
1.5-6  fois  la  dimension  des  medullaires.  Ces  dernieres  son!  beaucoup 
plus  nombreuses  (14-22).  Schuster  note  a  ce  sujet  (1963,  ? ,.  131): « If 
the  subgenus  Otigoniolejeunea  should  show  a  similarly  highb  derivative 
cortex  of  very  greatly  enlarged  cells,  ...  these  species  (sect.  Floridanae | 
be  transferred  to  Otigoniolejeunea.  »  Ce  n’est  done  pas  le  t.is.  et,  pour 
l'anatomie  de  la  tige,  la  sect.  Floridanae  reste  bien  distim  du  genre 
Otigoniolejeunea,  qui  est  proche  par  contre  des  sections  CauifoUae,  Lama- 
cerinae ,  Cladogynae,  Minutilobae,  Bidentulae  du  subg.  Leje  mea,  et  des 
sous-genres  Chaetolejeunea  et  Pleurolejeunea  du  genre  Lejeunea. 


28.  Placolej eune a  Herzog  (1948). 
type  :  P.  subarrhyneha  Herzog. 

FIGURES  :  pi.  VII,  fig.  9. 

AN  ATOM  IE  EE  LA  TIGE  : 

esp.  cort.  mdd.  mdr.  V.  cort./mdd.  r6f.  b'hl • 

P.  subarrhyneha  7  7-8  2  2-2.5/1 

Parols  cellulaires  epaissies,  de  couleur  jaune  ou  brune,  peu  sinucuscs. 
a  trigones  grands  et  noduleux. 

specimen  examine:  :  P.  subarrhyneha  Herzog  :  Borneo,  Winkitp 
3360  p.p.  (-JE). 

RE  MARQUES :  Le  genre  est  monotypique,  Ses  amphigastres  so"1 
divises. 


29.  Potamoeejeunea  (Spruce)  Stepli.  (1914). 
iectutype  :  P.  polystachya  (Spruce)  Steph.  (cf.  Vanden  Rkrghen. 
1918,  p.  26). 

FIGURES  :  Evans,  1935,  p.  208,  fig.  6,  A  —  pi.  VII,  fig.  10- 


Source :  MNHN,  Parii 


.NATOMIE  de  l 


TIGE 


EJEUNEACE \E  » 


\SWT0M1M  VE  LA  TIGE: 

esp.  cort.  med.  mdr.  v.  cort./mdd.  rdf.  bibl. 

P.  orinocensie  19-24  26-44  3-4  (1)  1-1.5/1  Evans,  1935,  p.  208. 

Schuster,  1963, 
p.  122. 

Parois  cellulaires  cort.icales  minces  ou  legerement  epaissies,  les  medul- 
laires  plus  fortement  epaissies,  incolores,  iaunes  oubrunes,  pen  sinueuscs, 
a  trigones  bien  distincts,  souvent  noduleux. 

st  i'-viMEN  examine  :  P.  orinoccnsis  Steph.:  Venezuela,  Gahxard 


m:  marques:  Polamolejeunea  possede  des  amphigastres  divises  (subg. 
Pni  ilejeunea),  on  a  peine  emargines  (subg.  Cephalolejeunea). 

h  j  rents  auteurs  rattacherent  a  Polamolejeunea  aussi  Lejeunea  Haiti i. 
Le  g>  nre  ainsi  delini  se  confondait  avec  Lejeunea,  ainsi  que  Schuster 
(1  ‘.Vi  p.  132)  pensail  devoir  le  classer  comme  sous  genre.  L’anatomie 
de  I  iige  de  L.  Holtii  l’elimine  sans  equivoque  de  Polamolejeunea  (cf. 
sub  Lejeunea). 

I‘"i  vnolejeunca  fut  subdivise  par  Schuster  en  deux  sous-genres  : 
PoL.  lejeunea  et  Cephalolejeunea  Schuster  et  Kachroo  (1963,  p.  122, 
type  /'.  tenmunthoides  Schuster).  Je  n’ai  malhcureusement  pas  pu 
examiner  ni  le  type  du  genre,  ni  le  type  de  ce  sous-genre.  Je  ne  puis  done 
dire  toutes  les  especes  appartenant  a  Potamolejeunea  out  uu  ranme 
typ*  anatomie  de  la  tige. 

I.  pace  examinee  de  Polamolejeunea  possede  une  anatomie  de  la 
tige  nblable  a  celle  observee  chez  Plychocoleus. 

Si  ster  (1963,  p.  68)  signale  pour  l’ensemble  du  genre  11-24  rangees 
de  i  Mules  corticales,  dont  quatre  au  moins  representent  les  merophyles 
ventraux. 


30.  I  ’rionole jeunea  (Spruce)  Steph.  (1890). 

u.t-'.  OTYPE  :  P.  mie.rodonta  (Gottsche)  Steph.  (cf.  Vanden  Bergiien, 
19-18,  p.  35). 


via  hues  :  pi.  VII,  fig.  11-16. 


IV  I  TOM  IE  T)E  LA  TIGE: 


esp.  cort. 

P-  microdmta  7 

P-  nemula  7 

P-  decora  7 

P-  denticulata  7 

I  ’•  nrata  7 

P-  'I"<idalupensi8  7 

P  ■  Kvndbergii  7 

"•■nrdia  7 

P-  "  "licato-serrulala  7 

P-  principensis  7 

P  "aberula  7 

P-  serrula  7 


mdr.  v.  cort./mdd.  rdf.  bibl. 


9-13 

9-11 

8-14 

8- 9 
8 
12 

16-17 

4 

9- 10 
8 

10- 11 
9 


2  3-4/1 

2  4/1 

2  3-4/1 

2  2-2.5/1 

2  4/1 

2  3/1 

2  4/1 

2  2/1 

2  2.6/1 

2  3-3. 5/1 

2  3/1 

2  2/1 
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Parois  cellulaires  minces,  legercment  epaissies  ou,  raremenl,  epaissics 
incolores,  jaunes  ou  brunes,  pen  sinueuses,  a  trigones  petits  ou  ii  pfj^ 
visibles,  rarement  bien  distincts.  l.es  parois  des  cellules  corlicales  sum 
parfois  plus  fortement  epaissies  que  celles  des  cellules  medullaires, 

specimens  EXAMINES  :  P.  aemula  (Gottsche)  Steph.  :  Guadeloupe, 
V.  el  P.  Allorge  s.n.  (P)  —  P.  decora  (Tayl.)  Steph.  :  Guadeloupe' 
V.  et  P.  At.lorge  s.n.  (P) ;  Guadeloupe,  Marie  53  (P)  —  P.  denticulnk 
(Weber)  Steph.  :  Bresil,  Spruce  s.n.  (G) ;  Guadeloupe,  L’IIerminier 
s.n.  (G)  —  P.  grata  (Gottsche)  Steph.  :  Guyane  Franchise,  Gu.uot  s.n. 
(P)  —  P.  guadalupensis  (I.indenberg)  Steph.  :  Guadeloupe.  Y.  m  |> 
Ai.i.orgk  s.n.  (P)  —  P.  Kindbergii  Steph.  :  Cameroun,  Dusen  s.n.  (P| 
—  P.  macrocardia  (Spruce)  Steph.  :  Perou,  Spruce  s.n.  (G)  P.mkro- 
donta  (Gottsche)  Steph.  :  Bresil,  Spruce  s.n.  (G)  -  P.  muric/itn-serruklu 
(Spruce)  Steph.  :  Bresil,  Spruce  s.n.  (G)  —  P.  principal  Vamlen 
Berghen  :  Sao  Thome,  Monod  12158  (P)  —  P.  scabcrula  (Spruce)  Steph.: 
Guadeloupe,  L’Herminieh  s.n.  (G)  —  P.  serrula  (Mitten)  Steph,  :  Principe 
Monod  121 M  (P). 

remarques  :  Les  especes  de  Prionolejeunea  possedent  des  ainphi- 
gastres  divises. 

Les  parois  des  cellules  corticales  ont  tendance  a  etre  legercinent  plus 
epaissies  que  celles  des  cellules  medullaires. 


31.  Pycnolejeunea  (Spruce)  Steph.  (1890). 

LECTOTYPE :  P.  spruceana  SchifTner  (cf.  Evans,  1906,  p.  19). 

figures  :  Evans,  1935,  p.  208,  fig.  6,  K  —  Kachroo  el  Schuster, 

1961,  p.  482-490,  fig.  1,  8  ;  4,  5  ;  4,  6  ft,  7  ;  5,  2  ;  5,  5  ;  5,  9  ;  ft,  10 ;  5, 11 : 
5,  17  :  5,  21  ;  6,  2;  6,  5  ;  6,  24 ;  7,  11:7,  18  —  Jovet-Ast  et  Tixier. 

1962,  p.  32,  fig.  4,  23  —  Robinson,  1964,  p.  456,  fig.  12  —  pi.  \  1 1,  tig.  17- 
19. 


ANATOMIE  DE  LA  TIGE  : 
esp.  cort.  mod.  mdr.  v.  cort./mdd. 


r<5f.  bibl. 


subg.  Pycnolejeunea 
sect.  Spruceanae  (8)  Kaeh.  et  Soh. 

P.  spruceana  7  12  2  3/1 

P.  papulosa  7  —  2 

sect.  Decurvilobae  Kach.  et  Sch. 

P.  decurviloba  10-13  20-24  4  1. 5-2/1 

sect.  Bidentulae  Kach.  et  Sch. 

P.  bideniula  7  12  2  2.5-3 /I 


sect.  Spliaeroides  Kach.  et  Sch. 

P.  spliaeroides  13-14  31-32  3-4  3/1 

sect.  Multijlorae  Kach.  et  Sch. 

P.  mulliflora  7  14-15  2  4/1 

P.  malaecensis  7  15  2  2. 5-3/1 


Kach.  et  Sch.,  1961. 
p.  479  et  482. 
Kacii.  cl  Sch.,  1901, 
p.  479. 


Kach.  et  SOH.,  1961. 
p.  479,  485. 

Kach.  et  Sch.,  1961, 
p.  479,  486. 


Kach.  et.  Sch.,  1961- 
p.  479,  488. 


.  et  SCH.,  1961' 
i.  486. 

pf  SCH..  1961' 


Source :  MNHN,  Parti 
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p.  decurvijoUa 

7 

36-37 

2 

3/1 

Kach.  et  Sch.,  1961, 

sect.  Novoguineenses  Kach.  et  Sch. 

p.  479,  486. 

/’  noenywineensxs 

7 

10 

2 

2-2.6/1 

Kach.  et  Sch.,  1961, 
p.  479,  486. 

sect.  Utriculatae  Kach.  et  Sch. 

r.  ulriculata 

7 

17 

2 

2. 6-3/1 

Kach.  et  Sch.,  1961, 
p.  479,  486. 

p.  ventrico8a 

7 

8 

2 

1.6/1 

Kach.  et  Sch.,  1961, 
p.  479,  486. 

J  ovet-Ast  et  Tixier, 

P.  eximia 

7 

17 

2 

3-4/1 

1962,  p.  32. 

sect.  Macrolobae  Kach.  et  Soli. 

P.  bomeensi8 

7-9 

10 

19 

2 

2. 6-3/1 

Kach.  et  Sch.,  1961, 
p.  479,  486. 

P.  callosa 

16 

2 

1.6-2. 5/1 

Kach.  et  Sch.,  1961, 
p.  485. 

P.  macroloba 

7-8 

11 

2 

2-2. 5/1 

Evans,  1935,  p.  208. 
Kach.  et  Sch.,  1961, 

p.  479. 

P.  Schwaneckei 

12-13 

18 

3-4 

1. 5-2/1 

Kach.  et  Sch.,  1961, 
p.  479,  485. 

subg.  Perilejeunea  Kach.  et  Sch. 

P.  gmndislvpula 

18-22 

44-48 

6-6 

1. 6-2/1 

Kach.  et  Sch.,  1961, 
p.  476,  490,  493. 
Schuster,  1963,  p.67. 

P.  adnata 

9 

12-16 

_ 

2-3/1 

P.  dentata 

12 

16-17 

— 

1.5/1 

Robinson,  1964, 
p.  455-456. 

P.  DuUsae 

7 

17-18 

— 

3/1 

Kach.  et  Sch.,  1961, 
p.  488. 

P.  corlicola 

7 

22-24 

2 

3-4/1 

P.  renistipula 

12-14 

20 

3 

1. 5-2/1 

Kach.  et  Sch.,  1961, 
p.  479,  490. 

P.  soleniloba 

10 

2 

Kach.  et  Sch.,  1961, 
p.  479. 

Parois  cellulaires  generalement  fortement  epaissies,  jaunes  ou  brunes, 
pen  sinueuses,  b  trigones  nodnleux,  ou,  plus  rarement,  peu  developpes 
(sed.  Sprnceanae,  Decuroilobae,  Bidentulae,  Sphaeroides,  Xlcicrolobae, 
Multi  florae  p.p.,  Utriculatae  p.p.).  Les  parois  des  cellules  mcdullaires 
scmt  souvent  plus  fortement  epaissies  que  celles  des  cellules  corticales. 

Parois  cellulaires  minces  ou  legerement  epaissies,  jaunatres,  peu 
sinueuses,  a  trigones  petits  ou  peu  distincts  (subg.  Pycnolejeunea,  sect. 
Xnaoquineenses,  Multi  florae  p.p.,  Utriculatae  p.p.,  subg.  Perilejeunea). 

■'iPcimens  examines  :  P.  adnata  (Lehm.  et  Lindenberg)  Stepli.  : 
f-aba,  I.k  Normand  s.n.  (P)  —  P.  corlicola  Steph.  :  Philippines,  Merrill 
(P)  —  P.  decuivitoba  Steph.  :  Surinam,  Lanjouw  2453  (P). 

h’VitA  RQUES  :  T.,es  especes  de  Pycnolejeunea  possedent  des  amphi- 
gastres  divises. 

t'H'iwlejeunea  a  ete  tres  mal  delimite,  ainsi  que  diderentes  espd'ces, 
'I'd  lui  etaient  attributes  tout  d'abord,  ont  dii  cn  etre  sejjarees  comme 
”l'll|vs  independants:  Siphonolejeunea  (Herzog,  1912),  .V ippono lejeu nra 
(,l;|li"'-i.  1944),  Tuyamaella  (Hattori,  1947),  et  subg.  Xenolejeunea, 
in  1 1  m  ho  ;i  Cheilolejeunea  (Kachhoo  et  Schuster,  1961).  L’anatomie 
de  la  tige  de  Siplwnolejrunea  et  de  Tuyamaeila  est  beaucoup  plus  sim- 


plifiee  que  celle  do  Pycnolejeuneu  :  7  rangees  de  cellules  corticales,  un 
pen  plus  grandes  ( 1 .5-2  fois),  entourent  trois  (a  5)  rangees  de  cellules 
medullaires.  Chez  Pycrwlejeunea,  le  nombre  de  cellules  medullaires  est 
tou jours  beaucoup  plus  eleve  (8-18).  jV ipponolejeunea  se  diiTerencie 
par  des  cellules  corticales,  en  14-25  rangees,  nettemenl  plus  petites  que 
les  medullaires  (0.5-0.9  fois).  Chcilolejeunca  subg.  Xenolejeunen  p:,r 
contre  possede  les  imbues  caracteres  anatomiques  que  Ptjcnokjeuiu n : 
ce  sous-genre  contient,  comine  Pycnolejeuneu,  des  especes  a  7  ramies 
de  cellules  corticales,  dont  deux  merophytes  ventraux,  ct  des  especes 
a  rangees  de  cellules  corticales  plus  nombreuses,  dont  2-1  (-6)  nicrn- 
phytes  ventraux.  La  inenie  variation  s’observe  chez  les  deux  taxa  on 
ce  qui  conccrne  le  nombre  des  cellules  medullaires,  leur  dilTerence  de 
dimension  avec  les  cellules  corticales,  l’epaississement  et  la  pigmentation 
des  parois  cellulaires. 

Herzog  (11*51  a,  p.  65)  subdivisa  Pycnolejeuneu  en  deux  sous-genres: 
Pyr.nolejeunea  et  Doliolejeuneu  Herzog.  Ce  dernier  est  reste  mi  nomcn 
nudum,  svnonynie  de  Tuyamaella. 

Kachroo  et  Schuster  (1061,  p.  181,  493)  decrivent  pour  Ptjm- 
lejeunca,  apres  l’avoir  delimit^  en  exclusion  des  laxa  cites  plus  haul,, 
deux  sous-genres  :  Pycnolejeuneu  (type  :  P.  spruceana  Schiffner)  et  Pni- 
lejeunea  Kachroo  et  Schuster  (1961,  p.  193,  type  :  P.  ynmdislipuk 
Gottsche  ex  Steph.).  L.’anatomie  de  leur  tige  est  dilTerente  :  Pnihjmnea 
possede  des  cellules  corticales  (18-22)  et  medullaires  (14-18)  et  les  mero- 
phytes  ventraux  (5-6)  plus  nombreux.  Ses  parois  cellulaires  smit  peu 
epaissies,  a  trigones  peu  developpes,  tandis  que  celles  de  Pgcmbjtum 
sont  generalement  assez  fortement  epaissies,  a  trigones  souvent  nodu- 
leux. 

Kachroo  et  Schuster  subdiviserent  ensuite  le  sous-genre  Pyrnn- 
Injeunea  en  8  sections,  cpii  ne  sont  cependant  pas  valablemcnl  decrites 
(cf.  Art.  36  et  37,  Code  International  de  la  Nomenclature  Hotaiiiqiic, 
Utrecht,  1961).  Ce  sont  :  sect.  Spruceanae  Kachroo  el  Schuster  (8)  (1961. 
p.  187,  type  non  designe),  sect.  Decurvilobae  Kachroo  et  Schuster  (1961. 
p.  487,  type  :  P.  deeurviloba  Steph.),  sect.  Ilidentulae  Kachroo  ct  Schuster 
(1961,  p.  187,  type:  P.  bidentula  Steph.),  sect.  Sphaeroitbs  Kachroo 
et  Schuster  (1961.  p.  487,  type:  P.  sphaeroides  (Sande  Lac.)  Slepli.), 
sect.  Multi  florae  Kachroo  ct  Schuster  (1961,  p.  187,  type  non  designs), 
sect.  Novoyuinecnses  Kachroo  et  Schuster  (1961,  p.  487,  type  :  P.  nm 
guineensis  Steph.),  sect.  I’lricululae  Kachroo  et  Schuster  (1961,  P- 
type  non  designe),  seel.  Macrobibat  Kachroo  et  Schuster  (1961.  p.  18/. 
type  non  designe).  Les  sect.  Spruceanae,  Bidentulae,  Malti/buiir,  .\u»«- 
guineenses,  l  ’Irieulalae  possedent  tine  anatomie  de  la  tige  ;i  /  rangei's 
de  cellules  corticales,  dont  2  merophytes  ventraux,  et  a  8-17  (-•"..  I  rangees 
de  medullaires.  Les  sect.  Decurvilobae  et.  Sphaeroides  ne  montrent  quo 
10-11  rangees  de  cellules  corticales,  lont  3-1  merophytes  ventraux, 
et  20-32  rangees  de  medullaires.  La  sect.  Macrolobae  contient  ties  especes 
a  7-13  rangees  de  cellules  corticales,  dont  2-1  merophytes  ventraux. 
et  5  11-19  rangees  de  medullaires.  Cette  section  se  situe  done  entrf  c* 
deux  groupes. 

(8)  Cette  section  contient  le  type  du  genre.  Ellc  devrait  done  s’&ppeln  s.-cl.  P'Jnl"' 
lejeunca  (cf.  Art.  22.  Code  ltd.  Normoiel.  Hot..  Utrecht,  1901). 


Source :  MNHN.  Park 


ANATOMIE  DE  LA  TICE  CHEZ  LES  «  LE.I KUNEACEAE  »  045 

Dans  If  genre  Pyenolejeunea ,  la  reduction  et  la  simplification  de  l’ana- 
l  mu  if  do  la  tige  s’est  accomplie,  selon  Schuster  (1963,  p.  35),  a  l'interieur 
incme  du  genre. 


32.  Rrctoi-ejeunea  Evans  (1906). 
type:  R.  flagelliformis  Evans. 

Ft  nr  res  :  pi.  VII,  fig.  20-21. 


I  v  \  TOMIE  OE  LA  TIGE  : 


I  e»p.  cort.  mdd. 

subg.  Redolejeunea 

I  It.  herteroana  7  7-10 

subg.  Heterolejeunea  Schuster 
I  It.  jihyllobola  7  7-12 

I  It.  assurgens  7  7-8 

It.  cni'iiginwli flora  7  6 

I  It.  Gmiilichaudii  7  14 

It.  heleroclada  7  4-9 

ft.  infestans  7  5-7 

It.  i:  anodes  7  9 

I  It.  Ni/manii  7  10 

It.  r onto -alba  7  8-10 


m6r.  v.  cort./mdd.  rdf.  bibl- 


2  3-3. 5/1 

2  2-3/1 

2  1. 5-2/1 

2  1. 5-2/1 

2  1. 5-2/1 

2  1. 5-3/1 

2  1.5/1 

2  2. 5-3/1 

2  3-3.5, 1 

2  1. 5-2/1 


Parois  cellulaires  minces  ou  legerement  epaissies,  rarement  plus  forte- 
nifni  epaissies  (cf.  pi.  VII,  lig.  22),  incolores  ou  jaunes,  pariois  un  peu 
siniifiises,  a  trigones  petits  ou  bien  distincls,  rarement  noduleux. 


snriMENS  EXAMINES:  R.  assurgens  (Spruce)  Steph.  :  Venezuela, 
Si  ia  i  s.n.  (G)  —  R.  berterunna  ((iottsche.)  Evans  :  Guadeloupe,  V.  et 
P.  Am.oroe  s.n.  (P)  —  R.  emarginuliflora  (Gottsche)  Evans  :  Jamalque, 
Kvw-  508  (P)  —  II.  Gandichaudii  (Lindenberg)  Steph.:  Perou,  Gau- 
iiuii  i  n  s.n.  (P)  —  ft.  heleroclada  (Spruce)  Steph.  :  Bresil,  Spruce  s.ri. 
<*•>  />.  infestans  Steph.  :  Tonkin,  Balansa  10  (P)  —  R.  nanodes  (Spruce) 

Steph.  Bresil,  Spruce  s.n.  (G)  —  R.  Nymanii  Steph. :  Nouvelle-Caledonie, 
Fh'\  s.n.  (P)  --  It.  phijllobola  (Nees  et  Mont.)  Steph.  :  Perou,  Spruce 
s.n.  i(i) ;  Portorico,  Heller  s.n.  (G)  R.  roseo-albu  (Spruce)  Steph.  : 
Venezuela,  Spruce  s.n.  (G). 


RitMAitQUES :  Les  especes  de  Redolejeunea  possedent  des  amphi- 
gastres  hi  (ides. 

Sen  i  such  (1951,  p.  38)  subdivisa  Redolejeunea  en  deux  sous-genres  : 
l.ain  tolcjcitnea  (type  :  R.  phijllobola)  et  Pidolejeunea  Schuster  (type  : 
It.  bi rh  roana),  non  valablement  publics.  En  1955  (p.  120-121),  il  corrigea 
ces  in  mis,  improprement  employes  (le  type  de  Redolejeunea ,  designe 
Par  1  -\s,  R.  flagelliformis,  est  selon  la  definition  des  sous-genres 

un  I’i.  hilejeunea),  en  subg.  Redolejeunea  (synonyme  :  subg.  Pidolejeunea 
Vli",!  ,  type  :  /{_  flagelliformis)  et  Heterolejeunea  (type  :  R.  phijllobola) 
<*!l  I’-  121 ),  sans  toutefois  les  decrire.  ('.'est  en  196-3  seulement  (p.  116), 

apres  une  mise  au  point  (1962,  p.  69),  (pie  le  subg.  Heterolejeunea  se 
trouve  valablement  etabli.  I/anatomie  de  la  tige  des  deux  sous-genres 
cst  seniblable. 


Source :  MNHN,  Paris 
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Schuster  (1957,  p.  128  ;  1963,  p.  128;  1963  a,  p.  251)  trouve  Recto- 
l.  jnmrn  tres  nial  delimite  vis-a-vis  de  Lejeunea,  et  surtoul  de  son  subg. 
tjuii  tnlijeunea,  qui  se  trouve  intermediaire  entre  Lejeunea  subg.  Lejeunea 
(!%'.  p.  133-131,  145)  et  Redolejeunea  subg.  lletendejeunea.  L’anatomie 
de  la  lige  de  ces  deux  taxa  est  identique,  et  ne  permet  pas  de  les  di(Te- 
rencier. 


Bhaphidolejeunea  Herzog  (1943). 

HCTOTTPE-.  R.  longicruris  (.Steph.)  Herzog  (cf.  I.N.G.). 

I  cures  :  Mizuta.mi.  1961,  p.  220,  fig.  23,  8  — pi.  III.  fig.  5  ;  pi.  VIII, 

fig.  1-2. 


;  .1  TOM  IE  DE  LA  TIGE  ; 
esp.  cort.  m6d. 


Mizutani,  1961, 

p.  221-222. 


n 'is  cellulaires  minces,  mcolores,  peu  sinueuses,  k  trigones  indistincts. 


■  i mens  examines  :  R.  Fleisrheri  (Steph.)  Herzog :  Ceylan, 
I  i  her  2025  (P)  —  R.  foliieola  (Horik.)  Chen  :  Japon.  Hattori  s.n. 
{!'  R.  spicata  (Steph.)  Grolle:  Tonkin,  Balansa  20  (P)  —  R.  yunna- 
nen- is  Chen  :  Viet-Nam,  Ttxier  s.n.  (P). 

/ .marques  :  Les  especes  de  Rhaphidolejeunea  possedent  des  amphi- 
gaslres  divises. 

!  r  :i>hidolejeunea  est  considere  par  Schuster  comme  sous-genre 
do  i  ■  jdolejeunea  (1963,  p.  65,  115),  par  Vanden  Berghen  (1948,  p.  31), 
nm  no  synonyme  de  ce  genre.  Mizutani  (1961,  p.  221)  ratlache  R.  folii- 
culu  i  Orepanolejeimea.  L’anatomie  de  la  tige  est  identique  chez  les  trois 
la:.  .  Chez  Drepano-  et  Leptolejennea,  les  tiges  sont  toutefois  souvent 
dor  ntralement  comprimees. 


Sphaerolejeunea  Herzog  (1938). 

T 1  pe  :  S.  umbilicata  Herzog. 

cirques:  Sphaerolejeunea  est  monotvpique.  Ses  amphigastres 

sont  di vises. 

1 .anatomie  de  la  tige  de  ce  genre  reste  inconnue,  car  je  n’ai  pu  obtenir 
<l’o(  uitillon  de  l’espDce-type. 


l«*s  moins  fortement  4psissics  que  cclles  des  cellules  m*diill«ires.  —  11.  Priovn- 
"  I'll  microdonta  (Gottsclie)  Steph.  —  12.  P.  decora  (Tayl.)  Steph..  a  purois  cel- 
1  -  t'paissies.  —  13.  P.  denticulate  (Weber)  Steph.  —  H.  P.  Kindbergii  Steph.  — 

r  "lacrocardia  (Spruce)  Steph.  —  16.  P.  scabcrula  (Spruce)  Steph.  -  17.  Pyeno- 

'  . I  adnata  (Lclmi.  et  I,indenbg.)  Steph.  —  IS.  P.  corticola  Steph.  -  111.  P.  decurvi- 

••’'eph.  —  20.  Rcctolejcunea  (Redolej.)  berteroana  (Gottsclie)  Evans.  -  21.  R.  1. HeU - 
I’kyllobola  (Neos  et  Mont.)  Steph.  -  22.  R.  nnar gin uli flora  (Ottschr)  Evans. 
'  ."•"•■■is  cellulaires  <5paissies.  —  23  d  24.  II.  hcteroclada  (Spruce)  Steph..  variability 
't  -  i  .'lluCtires  specillques. 
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35.  St enole jeunea  Schuster  (1963). 

type  :  S.  thallophura  (Eifrig)  Schuster. 

figures  :  pi.  VIII,  fig.  3-4, 

AN  ATOM  IE  RE  LA  TIGE  : 

esp.  cort.  m6tl.  m<$r.  v.  cort./m<5d.  r6f.  Iribl. 

S.  thallophora  7  7-9  2  2/1 

■S'.  apiculata,  7  17  2  3/1 

Parois  cellulaires  minces,  incolores,  souvent  sinueuses,  h  trigones 
indistincts. 

specimens  examines  :  .S',  apiculata  (Sande  Lac.)  Schus!*-r :  Guate¬ 
mala,  Friedrichsthal  s.n.  (G)  —  .S'.  thallophora  (Eifrig  Schuster- 
Celebes,  Beberen  1 1  (JE). 

it e marques  :  Les  especes  de  Stcnolejeunea  possedent  d.-s  amphi- 
gastres  divises. 

Slenolejeunea  est  tres  proche  de  Lejeunea,  et  Schuster  (19'  7.  p.  !.'i2) 
pense  que  peut-etre  il  devrait  lui  etre  rattache  comme  sous-gi  arc.  I.'ana- 
tomie  de  la  tige  de  Slenolejeunea  correspond  a  celle  des  sections  Ciwi- 
foliae,  Lamacerinae,  Cladogijnac,  Minutilobae  et  liidentulac  hi  sulig. 
Lejeunea,  et  a  celle  des  sous-genres  Chaeto-  et  Pleurolejeunea. 

Slenolejeunea  Schuster,  propose  par  son  auteur  en  1957  (p.  130),  n'a 
ete  valablement  publie  qu’en  1963  (p.  144). 


36.  Strepsilejeunea  (Spruce)  Steph.  (1890). 

lectotype  :  S.  kunthiana  (Lindenberg)  Steph.  (cf.  Vanden  Herghkn, 
1948,  p.  25). 

FIGURES  :  pi.  IX,  fig.  1-4. 

ANATOMIE  DE  la  TIGE  : 


68p. 

cort. 

mcSd. 

m6r.  v. 

cort./m6d. 

-S’,  kunthiana 

7 

7 

2 

1.5/1 

S.  acuminata 

7 

9 

2 

3-3.5/1 

S.  cardiophylla 

7 

7-10 

2 

3/1 

S.  Hieronymi 

8 

2-2. 5/1 

■S',  inflexa 

7 

10 

2 

2/1 

S.  involuta 

7 

12-13 

2 

2. 5-3/1 

■S’.  Jackii 

7 

8-10 

2 

2.5/1 

■S',  obtruncata 

7 

12-13 

2 

2.5-3/1 

■S’,  simplex 

7 

8-10 

2 

3/1 

Parois  cellulaires  generalement  minces  ou  legerement  epaissies,  incolores 
ou  jaune  clair,  souvent  un  peu  sinueuses,  a  trigones  petits  on  bien  dis- 
tincts. 

specimens  examines  :  S.  acuminata  (Lehm.  et  Lindenberg)  Steph. . 
Juan  Fernandez,  Bertero  1602  (P)  —  S.  cardiophylla  (Gottsche)  Steph.  • 
Madagascar,  Camboue  302  (P)  —  .S'.  Hieronymi  (Spruce)  Steph. :  Argen¬ 
tine,  Hieronymus  19  (P)  —  S.  in/lexu  (Hampe)  Pearson  :  Guadeloupe, 


Source :  MNHN,  Pari 
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V.  ctP.  A li  urge  s.n.  (P)  .S'.  involuta  (Gollsche)  Steph.  :  Bresil, 

I  Spr'  1  |:  s-n-  “  A’.  Jackii  Stepli.  :  Patagonie,  Schwabe  20  a  (P)  — 

I  .s.  kimlhiana  (Lindenberg)  Stepli.  :  Jamaique,  Evans  189  (P)  S.  obtrun- 

I  (Mont.)  Stepli. :  Chile,  Gay  s.n.  (P)  —  S.  simplex  Steph.  :  Bresil, 

Hoheau  s.n.  (P). 

it i: marques  :  Les  especes  de  Strepsilejeunea  possedent  des  ainplii- 
I  jiastres  divises. 

Sri; i  i-i-:  decrivit  Strepsilejeunea  comine  sous-genre  independant  (1884, 
p.  7  i).  ou  comme  section  de  llarpalejeunea  (1881,  p.  168).  Strepsi-  el 
I  iluif'ilejeunea  se  dillerencient  l’un  de  I'aulre  par  de  nombreux  caracteres 
ologiques.  Pour  1  anatomie  de  la  tige,  Strepsilejeunea  possede 
I  rles  ■  llules  medullaires  generalement  plus  nombreuses,  et  des  parois 
I  rdliilaires  sou  vent  un  peu  plus  epaissies  et  pigmentees. 

■  ,  ster  attribue  a  Strepsilejeunea  rang  de  sous-genre  de  Cheilo- 

I  bjn  i  (1963,  p.  64),  Mizutani  lienl  les  deux  genres  pour  synonvmes 
(191  .  p.  189).  L’anatomie  de  la  tige  de  Strepsilejeunea  est  semblable 
a  c  lr  de  Cheilolejeunea  subg.  Cheilolejeunea.  Cependant,  les  parois 
I  cell  .ires  sont  chez  Strepsilejeunea  generalement  moins  epaissies,  moms 
piii  in  Ides,  plus  distinctement  sinueuses,  a  trigones  moins  developpes. 

Stylolejeunea  Sim  (1926). 

t.t  iVTYPE  :  S.  Duncanii  Sim  (cf.  Evans,  1940,  p.  1). 

1  i  RQ  U Hs  :  Le  genre  Sliilolejeunea,  decrit  par  Sim  avec  deux  especes, 
■S'.  nanii  et  S',  rhodesiae ,  est  reduit  en  synonymie  par  Schuster  de 
lb  cunea  (1957,  p.  126  et  128  ;  1958,  p.  49),  puis  de  Rectolejeunea 
I  suhg.  1 1  eterolejeunea  (1962,  p.  69  ;  1963,  p.  133).  Arnell  parcontre  consi- 

I  diri  s.  rhodesiae  comme  appartenant  a  Rectolejeunea,  mais  conserve 

I  .S’,  banr.anii,  avec  .S',  selacea,  dans  le  genre  Stylolejeunea  Sim  (1953, 

I  P-  171). 

!  \s  avail  ajoute  a  Stylolejeunea  deux  especes  americaines,  S',  spini- 
I  IhIhi  S',  pililoba  (1940,  p.  3-4).  Schuster  (1955,  p.  122),  en  se  basant 

I  sur  deux  Laxa  (—  Stylolejeunea  sensu  Evans),  reduisit  Stylolejeunea 

Sii  ,.i  rang  de  sous-genre  de  Lejeunea,  mais  les  separa  par  la  suite  de 
■%i  jcunca  Sim,  en  proposant  de  creer  pour  eux  un  nouveau  sous- 
le  Lejeunea  (1957,  p.  133),  qu’il  decrivit  et  typifia  valablement 
I  en  i  '2  :  Chaelolcjeunea  Schuster  (p.  68,  type  :  selacea  Steph.  = 

I  %/  i cunea  sensu  Evans).  Son  espece-type  appartient,  selon  Arnell 
I  (I-1-  p.  171),  a  Stylolejeunea  Sim. 

ai  malheureusement  pas  pu  examiner  l’anatomie  de  la  tige  ni 
I  de  S  Duncanii,  ni  de  S.  rhodesiae.  Celle  de  S.  selacea  (cf.  sub  Lejeunea, 
S|d'  '  haetolejeunea)  est  identique  avec  celle  de  Lejeunea  et  celle  de 
i‘‘unea.  Ees  caracteres  anatomiques  de  la  tige  ne  permettent  pas 
cn  '  1  de  distinguer  les  limit.es  generiques  a  l'interieur  de  ce  groupe  de 

genres. 

:’"3.  Taxilejeunea  Steph.  (1889). 

r  1  :  T.  convexa  Steph. 

,  Fh  ups:  Evans,  1935,  p.  208,  fig.  6,  B  -  Jovet-Ast.  1919,  p.  II, 

1  Herzog,  1952,  p.  99,  fig.  22,  i  —  Miller,  Whittier  et  Bonner, 

1  1  "•  pi.  17,  j  —  Schuster,  1965,  p.  15,  fig.  57,  7  —  pi.  VIII,  fig.  6-19. 


Source :  MNHN,  Paris 
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ANATOMIE  DE  LA  TIGE  : 

esp.  ( 

jort. 

m<$d.  i 

ner.  v. 

cort./m6d. 

rtf.  bib]. 

sect.  Godonocolea  Spruce 

T.  pterogonia 

7 

30-34 

5/1 

Evans,  1935,  n  ono 
209.  F 

T.  sulphur ea 

7 

20-21 

2 

4-5/1 

T.  umbilicata 

7 

8 

3. 5-4. 5/1 

sect.  Pyramidocolea  Spruce 

T.  implexa 

7 

36 

6-10/1 

T.  lumbricoides 

7 

23-25 

2 

5-6/1 

T.  tenera 

7 

10 

2 

5-6/1 

subg.  Taxilejeuneu 
sect.  Umbilicatae  (9)  » 

Eifrig  » 

15 

2 

3. 5-4/1 

T.  umbilicata 

7 

8 

2 

3. 6-4. 6/1 

sect.  Cuculliflorat 

j  a  Eifrig  » 

T.  cuculliflora 

7 

17 

2 

4/1 

4/1 

T.  obtusangula 

7 

24-28 

2 

Schuster,  iggs 
p.  44-45. 

subg.  Pyramidocolea  (Spr.)  Schuster 

sect.  Lumbricoideae  «Eifrig  » 

T.  lumbricoides 

7 

23-25 

2 

5-6/1 

sect.  Quiriquecarinatae 

«  Eifrig  emend.  Schuster  » 

T.  compressiuscula 

7 

28 

2 

5-6/1 

T.  dipterota 

7 

11 

2 

3.6/1 

T.  immersa 

9-19 

3. 5-6/1 

T.  laxiretis 

7 

9-14 

2 

3. 5-4/1 

T.  mitracalyx 

7 

11-13 

2 

4/1 

T.  sordida 

7 

7-9 

2 

3. 5-4/1 

Miller,  Whither 

et  Bonner,  1963, 
pl.  17.  j. 

sect.  Renistipulae 

«  Schuster  » 

T.  Ivteola 

10-11 

2 

3.5-5/1 

T.  Patersonii 

7 

8-9 

2 

4/1 

subg.  Godonocolea  (Spr.)  Schuster 

T.  pterogonia 

7 

30-34 

2 

5/1 

Evans,  1936,  p.  208- 
209. 

T.  conformis 

7 

14-18 

2 

4/1 

T.  cordistipula 

7 

8-12 

2 

5-6/1 

T.  debilis 

7 

27-32 

4-6/1 

T.  dissitifolia 

7 

18 

2 

3. 5-4/1 

T.  Dusenii 

7 

10-11 

2 

2- 5-3/1 

T.  eggersiana 

7-9 

30-33 

2 

4-6/1 

T.  isocalycina 

7 

48 

5-6/1 

T.  laxa 

7 

14 

2 

5-6/1 

Jovet-Ast,  1919, 

T.  linguaefolia 

7 

18-27 

2 

4/1 

p.  41. 

T.  pulverulenla 

7 

18 

2 

5/1 

T.  terricola 

7 

10 

2 

4-5/1 

T.  tonduzana 

7 

6 

2 

2-2.5/1 

T.  trichomanoides 

7 

36 

2 

6/1 

Herzog,  1952,  p-  99- 

T.  xiphophylla 

7 

14 

2 

4/1 

Parois  cellulaires  minces,  incolores,  generalement  fortemenl  sinueuses, 
a  trigones  indistincts.  T.  pterogonia  et  T.  lumbricoides  ont  les  par°lS 
des  cellules  corticales  tres  legerement  epaissies. 

specimens  EXAMINES :  T.  comprcssiwscula  Steph.  :  Philippine 
Merrill  7893  (P)  —  T.  conformis  (Nees  et  Mont.)  Steph.  :  La  Reunion 
Rodrkiuez  s.n.  (P)  —  T.convexa  Steph.:  Norfolk,  Robinson  57  (0) ' 


Source :  MNHN,  Paris 


ANATOM1E  I 


7'  cordislipulu  (Lindenberg  et  Gottsche)  Steph. :  Mexique, 
-  T.  ciiculli flora  Steph.  :  Viti,  Graeffe  321  (G)  7 

Lindenberg)  Steph.  :  Guadeloupe,  L’Her: 
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ue,  Lieuman  510  (P) 
debilis  (Lehm.  et 

-  •  -«  fPl  -  r.  dlplerola  Eiffig  :  Java, s’l2  S- Java 

;  ia,.i,i«!i  UU  (JE)  -  7.  dmitifalia  Steph.  a  Panama,  1 1, ,  ,„N  s  „  |  IM 
7  .  IMH  Steph  :Cameroui.,Dnsi!NS.n.(P)  _  T.cgqmiam Steph  • 

. .  Ev“s  6I*  (W  -  T.  immersa  Eifrig :  Java.  Vp.mjooim  11154 

'  '■  «Vfcw  (Sprure)  Steph.  a  Brdsil,  Ui.e  II  (Pi  -  T  mcdmina 

V,,a„  Steph  a  Martinique,  Fe™  s.n.  (P)  _  •/'.  fata  (Lindenberg) 
.Iqih,  :  Guadeloupe,  s.  col.  70  (P)  -  7.  laxirelis  (Steph.)  Eifri<> :  Nou- 
(  aledonie,  Hal-  s.n.  (P) ;  Philippines,  Loheh  1036  (P)  —  7  Ainquae- 
Steph.  :  Guadeloupe,  V.  et  P.  Allouge  s.n.  (P)  _  7.  lumbricoides 
steph.:  Java,  Junghuhn  s.n.  (P)  -  7.  Inleola  (Steph.)  Eifrig: 
.In  ;i,  Nyman  s.n.  ((.)  —  7.  milracah/x  Eifrig:  Java,  Meijeh  1 150  H 
((,1  /'.  Paterson u  (Steph.)  Eifrig  :  Borneo,  Everett  29  (G)  —  7  plero- 

yoiioi  (Lehm.  et  Lindenberg)  Steph.  :  Perou,  s.  col.,  s.n.  (G)  —  7  pnl- 
mulenla  -Steph.  :  Guadeloupe,  s.  col.,  s.n.  (P)  -  /'.  sordida  (Nees)  Eifrig  : 
,l:i..i.  s.  col.,  s.n.  (P)  -  T.  sulphured  (Lehm.  et  Lindenberg)  Steph  • 
("i  !  -loupe,  V.  et  P.  Allorge  s.n.  (P)  -  -  7.  tenera  (Sw.)  Steph.':  Mexique, 
Li;  man  56  (P)  —  T.  lerricola  (Spruce)  Steph.:  Paraguay,  Bai.\nsa 
! --s-  '[’)  -  T.  londuzana  Steph.  :  Costarica,  Tonduz  15612  (G)  —  7'.  Iri- 
rltnwanoides  (Nees  et  Mont.)  Steph.  :  Bourbon,  Renaui.d  79  (P)  —  7. 
umtilkala  (Nees)  Steph.  :  Java,  s.  col.,  s.n.  (P). 


foh 


m:  marques :  Les  7axilejeunea  possedent  generalemenl  des  amphi- 
gnslres  divises.  Chez  quelques  espC-ces,  ils  sont  en tiers  ou  emargines. 

Vim.i;  decrit  pour  7axilejeunea  deux  sections:  Codnnocolea  (1881, 
I'-  M  -■  type  non  designe)  et  Puramidoeolea  ( 1884,  p.  21.'!.  type  non  designe). 
S'.i"i- i--nf,r  (1895,  p.  125)  enuniere  ces  memes  subdivisions.  L’anatomie 
de  li'iir  tige  est  identique. 

I  muig  (1937,  p.  78-79)  subdivise  7uxikjeunea  en  groupes  cl  sous- 
gmupcs,  sans  rang  taxinomique,  et  sans  les  lypilier.  Certains  sont  repris 
STEi:.  i'll  combiiiaisoii  avec  les  sections,  dev. ■lines  sOUS-genreS, 
de  ''I'uucE  (1963,  p.  142-143).  Schuster  donne  rang  taxinomique  aux 
groupes  d’ErnuG,  sans  toutefois  les  decrire  valablement  (cf.  Art.  36  et 
:1'  11  1  "de  International  de  la  Nomenclature  Botanique,  Utrecht,  1961). 
11  *ul :  subg,  7axilejeunea  (type:  7.  umbilkata  (Nees)  Steph.,  lecto- 
l.vpv  du  genre  scion  Vanden  Berghen,  1948,  p.  28),  sect.  Umbilicatae 
1  eng  i.  (9)  (1963,  p.  142,  type  non  designe),  sect.  Cuculliflorae  ••  Eifrig  » 
l/1-11'  .  p.  142,  type  :  7.  ciiculliflora  Steph.) :  subg.  Ppramidocolea  (Spruce) 
Seim ster  (1963,  p.  142,  et  1965,  p.  36,  type:  7.  macrorhyncha  Spruce), 
sci  i.  I ximbrivoideae  «  Eifrig  »  (1963,  p.  142,  type  :  7’.  lumbricoides  (Nees) 
StiT'li. ),  sect.  Quinquccarinatae  «  Eifrig  »  emend.  Schuster  (1963,  p.  I  12. 
L'l1’  non  designe),  sect.  Renislipulue  Schuster  (1963,  p.  142,  type:  7. 
/id.  (Steph.)  Eifrig) ;  subg.  Codonocoleu  (Spruce)  Schuster  (1963, 
p.  1  i  type  :  7.  plerogonia  (Lehm.  et  Lindenberg)  SchifTner).  Ces  sous- 
gcic.s  r|  sections  posscdent  unc  anatomie  de  la  tige  semblable,  et  mon- 
tre,li  les  memes  variations  des  caraeteres  anatomiques. 


''''  '  ■  Id-  section  contienl  lc  type  du  genre.  Ellc  devrait  done  s'appeler  sect.  Tnrile- 
. .  " Art.  22,  Int.  Code  Bot.  Nomoncl.,  rtrech^  1001). 


Source :  MNHN,  Paris 
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I.  BlSCHI 


Source :  MNHN.  Paris i 


ANATOMIIi 


Tir.i;  u 


Tmilejeunea  esl,  selon  Schuster,  Ires  proche  tic  Lejeunea  sube 
l>-  128.  1.16,  Mil)  cl  tie  Hygrolejeunea  (106.1,  1 36). 

!.;i  srcl.  IJuinguerarinalae  surtoiit  scmblc  morphologiquement  si  mal 
tlolinul uc  vis-a-vis  tic  Lejeunea  suhg.  Lejeunea.  que  Schuster  pcnsail 
iviIimc  Taxilejeunea  au  rang  dc  sous-genre  tic  Lejeunea  (1957,  p.  1.12  : 
IM.1N.  p.  an  :  1963  a,  p.  251).  L’anatomie  tic  la  Ligc  tic  Taxilejcunea  csl 
,ii  i  l  Ires  sentblahle  a  cclle  dc  la  seel.  Floridanae  tin  suhg.  Lejeunea. 

I. o  nlrcs  sous-genres  cl  sections  dc  Lejeunea  possedent  loutefois  ties 
I'i'lln  -  corticalcs  qui  n  atteignent  que  2-4  fois  la  dimension  des  medul- 
l;iic  l.es  parois  cellulaires,  surtout  cellcs  des  cellules  corticalcs.  sont 
smi'oii  legerernent  epaissies,  a  trigones  parfois  bien  distincts,  et  beau- 
crnip  mains  sinueuses. 

(  I  Hygrolejeunea,  la  dimension  des  cellules  corlicales  n’est  que 

.  . . .  superieure  a  celle  des  cellules  medullaires,  el  Ies  parois  cellu- 

liiiu  sont  sou  vent  legerernent  epaissies,  moins  sinueuses,  a  trigones 
plus  distincts. 

I .  uirdida  est  parfois  dasse  comme  Hygrolejeunea  (cf.  p.  ex.  Miller, 
Wii  ini  et  Bonner,  1963,  p.  50).  L’anatomie  tie  la  ligc  de  eetle  espece 
ililb  ■  dc  celle  ties  autres  Taxilejcunea  par  des  parois  cellulaires  legere- 

II, (111  1‘aissies  et  pigmentees,  pen  sinueuses.  Ces  caracteres  correspondent 
I'lul  a  Hygrolejeunea  qu’ii  Taxilejeunea.  T.  Dusenii  n’appartient  pro- 
lialil  ent  pas  non  plus  a  Taxilejeunea  :  Ies  cellules  corlicales  n'atteignent 
i»v  lie  espece  que  2.5-.!  fois  la  dimension  des  medullaires,  et  les  parois 
'lln  ires  sont  fortement  epaissies,  pigmentees,  non  sinueuses,  a  grands 
ln-"  s-  T-  eggersiana  possede  8-9  rangees  de  cellules  corticalcs.  Les 
rar;"  l  t,s  'norphologiques  tie  cette  espece  seraient  a  etudier.  T.  tondu:ana. 

1  '"gees  de  cellules  medullaires  seulement,  les  corlicales  atteignant 
,is_la  dimension  des  medullaires,  a  ete  deceit  par  Kachroo  (1957. 
I1-  2  -275)  comme  genre  nouveau  :  Sehusleria  (type  :  .S'.  londuzana 
(Ste|ih. )  Kachroo).  Kachroo  ne  se  basait  cependanl  pas  sur  1c  type 
1  lK'ce  de  Stephan i,  mais  sur  un  cchantillon  provenant  de  Yale 
111 '  !S|ly,  qui  doit  conlenir  une  plante  dilferente,  cl  Sehusleria  scmblc 
""-i  vnonyme  de  Diplasiolejeunea  (cf.  Jovet-Ast,  1958,  p.  120; 

''  "I  .i  n,  1963,  p.  160-161).  ii  est  tres  probable  cependant  que  le  vrai 
■  Lnttuzana  Steph.  n’est  pas,  lui  non  plus,  un  Taxilejeunea. 

"  ‘‘-spaces  de  Taxilejeunea  a  amphigastres  entiers  (T.  Patersonii, 

1  -llr  ,/,0  possedent  une  anatomic  de  la  tige  semblablc  a  celle  des  espcccs 
:I  :|i" ;  Ligastres  di vises. 


:iy-  I  hachylejeunea  Steph.  (1889). 
r‘  ■  T.  eleganlissinia  Steph. 

Fll  i:nus  ;  pi.  LX,  fig.  5-8. 


Liiocolra )  /iterogonia  (Lchm.  el  Lindenburg)  Steph..  «  parols  des  cellules  cm- 
h-geremeul  Epaissies.  —  ll!-  T.  i  Dueenii  Steph..  a  parois  cellulaires  fortement 

.  "/*•  “  IT-  T-  eggersiana  Stepli.  —  18.7’.  ?  londwson/i  Steph.  —  m.  r  Irirlu,- 

’""•-■■lex  (Nees  et  Mont.)  Steph. 


Source :  MNHN,  Paris 
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AN  ATOM  IF.  DE  LA  'VI  OF  : 

esp.  cort. 


rndd. 


cort./m<5d.  r6f.  bib]. 


T.  elegantissima  7 
T.  acanthina  7 

T.  ambigua 
T.  aquarius  7 

T.  dUatata  7 

T.  Germani  7 

T.  bnflexa  7 


■i 

9-10 

3 

9 

4-5 

18-21 

12 


1. 5- 2/1 

2. 5- 3/1 
1.5/1 
3-3. 5/1 

1. 5- 2/1 
3/1 

3. 5- 4/1 


Parois  cellulaires  minces,  incolores,  peu  sinueuscs,  a  trigones  imlislimls 
(T.  ambigua,  T.  dilatala,  T.  elegantissima),  on  lcgerement  a  forlement 
epaissies,  jaunes  ou  brun  clair,  peu  sinueuses,  a  trigones  bicn  distinct* 
(T.  acanthina,  T.  aquarius,  T.  Germani,  T.  in/lexa). 


SPECIMENS  examines  :  T.  acanthina  (Spruce)  Stepli.  :  Perou, 
Spruce  s.n.  (C.)  —  T.  ambigua  (Lindenberg  ct  Gottsche)  Steph.  :  Mexique, 
Lierman  11  (P)  T.  aquarius  (Spruce)  Slept,:  Bresil,  Si-iuv.k  s.n. 
(G)  —  T.  ditatata  Evans:  Guadeloupe,  V.  et  P.  Ai.lorc.i-:  s.n.  (P) 

T.  elegantissima  Slept.  :  Australie,  Bauerlein  176  (G)  —  7'.  Germani 
(Spruce)  Slept.  :  Nouvelle-Caledonie,  Germain  s.n.  (P)  T.  infirm 
(Hampe)  Slept.  :  Antilles.  Hartungen  238  B  (P). 

re  marques  :  L.es  especes  de  Trachyte jcunea  possedent  des  amphi- 
gastres  divises. 

Par  l’anatomie  de  la  tige,  Trachyte jeunea  peut  etre  diver  en  deux 
groupes  In-s  nets  :  le  premier  (qui  contient  l’espece-lype)  possede  des 
tiges  dorsiventralement  comprimees  (cf.  pi.  IX,  fig.  5-6),  les  cellules 
corticales  dorsales  etant  nettement  plus  grandes  que  les  corticales  ven- 
1  rales ;  des  cellules  corticales  1.5-2  fois  la  dimension  des  medullaires; 
des  cellules  medullaires  en  3-5  rangees  seulement :  et  des  parois  cellu¬ 
laires  minces,  incolores.  Le  deuxieme  groupe  (qui  conlienl  1  ancien 
lectotvpe  du  genre.  T.  acanthina)  possede  des  cellules  corticales  nyaiit 
2.5-1  fois  la  dimension  des  medullaires:  des  cellules  medullaires  .en  J- 
21  rangees  ;  et  ties  parois  cellulaires  lcgerement  a  fortemeid  • 
pigmenle.es  en  jaune  ou  en  brun  clair.  Ses  tiges  ne  sont  pas  dorsiventra  e- 
ment  comprimees  (cf.  pi.  IX,  fig.  7-8). 


11.  S0US-FAM1LLE  Tl’VAM AELLOl I) F.AK  SCMUSTE11  (19<'-t 


1.  Ausirolejeunea  (Scliuster)  Setuster  (1963  a). 


TYPE  :  A.  Olgae  (Setuster)  Setuster. 

FI  guffs  :  pi.  IX,  tig.  9. 

ANA  TOM  IF  DE  LA  TIGE  : 

esp.  cort.  mdd.  mer.  v.  cort./med. 


rdf.  bibl. 


A .  Olgae  7  3  "l  Somra*.  1WWM' ' 

A.  radulaefolia  7  3  2  1. 5-2/1 

Parois  cellulaires  minces  a  lcgerement  epaissies,  incolores  ou  ]aunt 
clair,  peu  sinueuses,  a  trigones  petits  ou  indistincts. 


AftATOMlE  D.  LA  T,cE  LES  .  LEJEUHEACEAE  .  655 

"***«•  »*— •)  duster:  Staten 

“S“:  Les  “f'I’higastres  i'AmlrokJamea  sent  divkes 
.  P“s!<*  *.  U*.  dorsiventralement  contprinS  l„ 

™rl,cales  d°rsto  «**  *»  »«*.  due  ta  .SSSTwS 

S.iiiSTEa  ddcrivit .  Auilnlqmut  tout  d’abord  comme  sous-aenre 
t  v,, (1961,  p.  187),  pnis  comme  w  independent  0963  a 
I  i  ■  I ,  anatomic  de  la  tige  est  semblable  cliez  les  deux  taxa  Siphon ol 

s.”  t cellules 

-■  ''IPHONOLEJEUNEA.  Herzog  (1942). 
tyi'p :  .S’,  nudicalycina  Herzog. 

». m' b  -  “  - s— 


i  romp,  dp  la  tige  : 

eort.  m6d. 


cort./m6d. 
1. 5-2/1 


ref.  bibl. 

Herzog,  1942,  p.  744- 


esp. 

S.  nudicalycina 

Kachroo  et  Schuster, 
1961,  p.  506-507. 

'is  cellulaires  legcrement  epaissies,  incolores,  peu  sinueuses  a 
trigones  petits  ou  bien  distincts.  1  sinueuses,  a 

S^u'Znfos  S'  nudical,Jcina  Herzog  :  Juan  Fernandez, 

■■IMWBS:  Siphonolejeunea  possede  des  amphigastres  divises.  Ses 
'  -  nl  dorsiventralement  comprimees,  les  cellules  corlicales  dorsales 
|,|aul  l’lus  grandes  que  les  corticales  ventrales. 

.  - 1  !l  ,,i;  siS“ale  P°ur  Siphonolejeunea  3  rangees  de  cellules  medullaires, 
"■•  Cl  Schuster,  cinq.  Dans  la  description  des  Tuyamaelloideae 
i  s'  ,:hi’ster  0963,  p.  91)  n’en  indique  que  trois  rangees.  Siphono- 
“ppureit  comme  un  dlement  uu  peu  divergent  a  l'interieur  de 
si'iis-iamille,  pour  ses  caract&res  morphologiques  egalement. 

T,  yuiaella  Hattori  (1947). 
n  v :  ■]'  Molischii  (Schiffn.)  Hattori. 

11  Ks  Kachroo  et  Schuster,  1961,  p.  501,  iig.  13,  8  - 
I9b!’  !’•  -  ’2.  fig.  26,  17  -  pi.  IX,  lig.  11. 


-  Mizutani, 


•1A  I  rOMlE  DE  LA  TIGE  : 
e*P'  cort.  m6d.  m6r.  v. 

T-  Molischii  730 


cort./m6d. 
1. 5-2/1 


Kach.  et  Sch.,  1961, 
p.  502,  504. 

Mizutani,  1961,  p.  232- 
234. 


Source :  MNHN,  Pam 


Parois  cellulaires  epaissies,  jaunes,  pen  sinueuses,  a  trigones  grands 
ou  meme  noduleux. 

specimen  examine :  T.  Molischii  (Schilln.)  Hattori :  .lapon, 
Mayebara  300  (G). 


ii.  ...  in.  I  v  _ Kic.  1  Stremilejeunea  kunlhiana  (Lindenberg)  Steph.,  »  P""1'” 

1  "'nVut  epJL.  -  2.  .S’.  ~aln  (Lehm.  -t  Lindenberg)  Steph.  - 

( 1 1 .i ii 1 1 ii  )  Pearson,  !>  parois  cellulaires  logeromont.  .jiaissies.  •  ‘ '  ■  ^  _ 

(Monl.l  Steph.  -  5.  Trachylejeunea  drganUssima  Steph.,  a  Mgc  '  Ww 

(i.  T.  iimbigua  (Lindenberg  ot  Gottsche)  Steph.,  a  tigo  coinprimeo.  '  VL* 

asattstvs:  r  . 

Heraog,  ii  tige  comprime.  .  —  11.  Tuyamaclla  Molwclm  (Scbiffnei)  H 

pc  marques  :  Les  amphigastres  des  Tuijamaella  sont  djvisjs-  ^ 
genre  possede  des  tiges  dorsiventralcment  comprimees,  les  ceiiui»  ^ 
ticales  dorsales  etant.  plus  grandes  que  les  corticales  ventrales. 
caractere,  Tuijamaella  resserable  a  Colura.  Par  ses  partus  e 
epaissies,  l’anatomie  c'.e  sa  tige  esl  tres  semblable  a  celle  deJJI> 
lejeuneu.  Mizutani  (1961,  p.  129,  233)  classe  d  ailleurs  Tuijnm 
dans  la  sous-famille  des  Cololejeuneoideae. 


Source  MNHN,  Par 


l.'cspece-type  de  TuynmaeUa  avail  etc  diicrite  sous  Pycnolejeunea. 
1  !i  i-/«  ><;  (1951  a,  |).  6r»)  proposal  le  nom  Doliotejeunea.  sous-genre  de 
I'uawlejeiinea,  pour  die  et  P.  appendiculala,  sans  toutefois  publier  valable- 
meii'  ‘v  nouveau  taxon,  qui  devint.  synonyme  de  Tuyanutella.  Kunatomic 
ile  I-I  lige  de  Pycnolejeunea  est  tres  differente  de  celle  de  Tuyamaella  : 
|h-;ii,i  '-up  de  ses  especes  possedent  line  anatomic  de  la  tige  complexe. 
;i  plus  de  7  rangees  de  cellules  cortieales,  et  plus  de  2  merophyles  ven- 
Ii  mix.  I.es  cellules  medullaires  soul  chez  tous  les  Pycnolejeunea  plus 
niiinlireuses  (8-48),  el  les  cellules  cortieales  soul  souvent  de  dimensions 
nel  1'  iiieiit  superieures  aux  medullaires  (1.5-2.5-I /I ).  I.es  liges  ne  son! 
pas  ilorsiventralement  comprime.es. 

VARIABILITY  DBS  CARACTERES  ANATOM IQUES 
DE  LA  TIGE 

\:  miatornie  de  la  tige  de  la  tribu  dcs  Lejeimecae  a  etc  definie  par  Evans 
|1'.| ;  I.es  genres  qui  leur  sont  attribues  devraient  posseder  sept  rangees 
•le  ivllules  cortieales,  dont  deux  appartenaiit  an  segment  ventral  (mero- 
phyN's  venlraux),  les  deux  laterales  de  chaque  cote  aux  segments  lateraux, 
et  la  Inrsale  alternativement  a  I’un  ou  a  l’autre  des  segments  lateraux 
(1-5  -  1935,  p.  278-279).  I.es  amphigastres  s’inserent  sur  les  mero- 

phvti  ventraux.  A  1'interieur  de  l’assise  corticale,  les  segments  deviennent 
indist incts  chez  les  taxa  k  nombreuses  rangees  de  cellules  medullaires. 
Chez  mix  qui  ont  trois  rangees,  on  peut  supposer  que  chacune  d'elles 
fail  purtie  d'un  des  segments. 

I'A  x''  (1935,  p.  206  :  pi.  I,  fig.  3,  10)  signale  qu’au  niveau  de  l’inserlion 
il’un  lobule,  une  huitieme  cellule,  plus  petite,  s’ajoute  aux  sept  cellules 
cortieales.  Kile  ne  fait  pas  partie  de  l'assise  corticale.  mais  du  lobule. 

dimension  des  cellules  cortieales  est  generalement  assez  uniforme, 
dependant,  la  cellule,  base  de  depart  d'une  feuille,  est  souvent.  un  pen 
phis  j  i  mule  (cf.  pi.  IV,  fig.  2,  18). 

1  dimension  des  cellules  cortieales  est  toujours  legerement  a  forte- 
men  l  nperieure  A  celle  des  medullaires. 

I  ’'s  panns  des  cellules  cortieales  et  colics  des  medullaires  sont  epaissies 
ct  pigmeritees  de  la  meme  manidre. 

Au  niveau  specifique  ou  generique,  les  caracteres  enmneres  sont  parfois 
plus  on  moins  fortement  variables. 

I-  \  nii.uiiuTE  Ai’  nivf.au  specifiouf  :  Cette  variabilite  depend, 
en  panic  tout  au  moins,  de  1’age  el  des  conditions  rle  developpement 
des  specimens  examines.  Cependant,  elle  est  nettement  plus  faible  ehez 
les  i  spores  de  certains  genres,  plus  forte  ehez  d’autres. 

P'-  rspeces  a  caracteres  morpliologiquement  apparemment  assez 
stablr,  possedent  parfois  une  anatomic  de  la  tige  stable  (p.  ex.  les  especes 
tie  ///i, ’/in-  et  Leptolejeunea),  parfois  legerement  variable  (p.  ex.  les  especes 
de  Ln-.itulrjeunea).  Une  anatomie  stable  (p.  ex.  Micro-  et  Drepanolejeunva ) 
""  V:|i  hi  hie  (p.  ex.  Hygrolejeunea  et  Lejeunea )  se  rencontre  chez  les 
fspn  ,  caracteres  morphologiques  variables.  Les  especes  de  Cheilo- 
Hygrolejeunea  et  Lejeunea  ont  des  caracteres  anatomiques  parti- 
fulii-ieinont  peu  stabilises. 
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Les  cellules  eorticales  peuvent.  etrc  plus  nombreuscs  que  scpl  q]1i7 
un  certain  nombre  d'especes  appartenant  aux  genres  Clieilolejeunrii 
subg.  Xenolejeunea,  Pycnolejeunea  subg.  Pycnolejeunea  el  Ilygrolejeunen 
ct  ehez  toutes  celles  examinees  de  Potamolejeunea  et  de  Pycnokjeune'ii 
subg.  Perilejcunea.  Une  meme  espece  pent  montrer  parfois  sept,  parfois 
plus  de  sept  rangees  de  cellules  eorticales  (p.  ex.  Cheilolejeunea  trapezia, 
C.  setifera,  C..  Alicholitzii,  Pycnolejeunea  macroloba).  Ces  taxa  soul  forle- 
ment  variables  aussi  quant  au  nombre  de  cellules  medullaires  et  quant 
a  la  dimension  des  cellules  eorticales  par  rapport  aux  medullaires. 


esp. 

cort. 

m<5d. 

cort./mdd. 

rdf.  bibl. 

Cheilolejeunea 

subg.  Xenolejeunea 

C.  im  hricata 

10-13 

17-18 

2/1 

(e.f.  pi.  II,  fig.  6-7) 

22 

43 

1.5/1 

K.  of  Sen..  1901.  i.  Isr,.  ;-,mh. 

17-18 

2/1 

Miz.,  1961,  p.  190-191. 

C.  incisa 

12 

15 

3/1 

15-16 

30 

2/1 

K .  et  Sch.,  1 961 ,  p.  485, 500. 

C.  Mieholilzii 

9-10 

25-26 

4/1 

7-8 

14 

2.5/1 

K.  et  Sch.,  1961,  p.  486, 500. 

C.  setifera 

13 

23 

2/1 

7 

K.  et  Sch.,  1901,  p.  500. 

C.  losana 

8 

10-12 

2.6/1 

10 

— 

— 

K.  et  Sch.,  1961,  p.  500. 

C.  trapezia 

7-8 

9-10 

4/1 

Potamolejeunet 

18-24 

18 

1.5/1 

K.  et  Sch.,  1961,  p.485, 500. 

P.  orinocensis 

24 

40-44 

1-1. 5/1 

19-20 

26 

1-1. 5/1 

Evans,  1935,  p.  208. 

Pycnolejeunea 

P.  deeurviloba 

10 

20-24 

2/1 

12-1.3 

1.5/1 

K.  et  Sch.,  1961.  p.  479, 485. 

P.  macroloba 

8 

11 

2-2.5/I 

Evans,  1935.  p.  208. 

7 

— 

— 

K.  et  Sen.,  1961,  p.  479. 

Huaroleieunea 

H.  devolula 

15 

27 

2/1 

(of.  pi.  IV,  fig.  11-12) 

11 

14 

13 

34 

1.5/1 
l. 5-2/1 

Pour  L,  lamacerina,  L.  Hollii  et  L.  glauccscens,  Muller  el  Schisteii 
signalent  7,  8  ou  9  rangees  de  cellules  eorticales.  Moi-meme.  je  n'en  ai 
jamais  trouve  plus  de  sept  chez  ces  especes.  Mais  si  la  section  trans- 
versale  d’une  tige  traverse  juste  le  niveau  du  bord  inferieur  d’un  lobule 
ou  d’un  rameau  lateral,  il  est  possible  que  1-3  cellules,  appurtenant 
en  fait  &  ces  organes,  apparaissent  comme  integrees  a  la  tige.  Miller. 
Whittier  et  Bonner  (1963,  pi.  18,  fig.  g)  flgurent  une  section  de  Drcpano- 
lejeunea  samoana  a  8  cellules  eorticales  et  1  medullaires.  b.n  fail. 
7  cellules  eorticales  et  trois  medullaires  seuleinenL  represen tent  la  tige. 
De  meme,  chez  les  deux  dessins  de  Lejeunea  trukuensis  (pi.  19.  fd 
et  de  L.  gracilis  (pi.  19,  lig.  h),  a  h u it  rangees  de  cellules  curl  ionics  el 
cinq  de  medullaires,  sept  de  eorticales  el  quatre  de  medullaires  seulemcot 
appartiennent  a  la  tige, 

Parallelement  a  1'augmentation  du  nombre  des  cellules  rorticali*. 
celui  des  merophytes  ventraux  peut  s’accroitre.  Certaines  especes  • 
plus  de  sept  rangees  de  cellules  eorticales  n'en  possedent  que  deux  (  " 

lejeunea  Mieholilzii,  losana,  C.  seiifera,  C.  falsi neivis,  Pyciinlejnwa 


Source :  MNHN,  Pai 
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honiitnsis,  P.  mncroloba,  P.  soleiriloba),  d’autres,  3  a  6.  Le  nombre  de 
mi'inpliytes  ventraux  parait  cependant  specifiquement  stable. 

I'uiir  lfespi'ce-type  de  BysMejeunea,  a  amphigaslres  gdneralement 
divisis.  lies  tiges  a  amphigaslres  Ires  petits  el  entiers  ont  etc  signa- 
lei1'  |  "  Herzog  (1911,  p.  84).  11  s’agit  probablement  rl’iine  anonialie. 
Si  in  '•  riiH  ( 1 962,  p.  I)  suppose  que  dans  ce  cas  le  segment  ventral  est 
mind  :i  one  seule  cellule.  Les  sections  transversales  des  tiges  anorniales 
,  v mi  m  i  s  possedenl  cependant,  comme  les  tiges  normales,  sept  rangees 
di'  ,  .  Hales  corticales,  doul  deux  doivent  corresponds  aux  merophvtes 
ven!  mux  (cf.  pi.  I,  fig.  1). 

1 'in'll i i  les  genres  qui  groupent  des  especes  ii  trois  rangees  de  cellules 
iin;iiul!aires  seuleinent,  quelques-unes  possedent  des  tiges  dorsiventrale- 
n.viii  ■  omprimees.  Ce  earaetere  n’est  ni  generiquemenl.  m  specifiquement 
sltibli  n  i.  pi.  VI,  iig.  16-17,  et  Evans,  1935,  p.  262).  II  se  rencontre 
,  ln  .  rlaines  especes  de  Trachy-,  Lepto-,  Drepanolejeunea  et  Lejennea. 

|  r-  rs  des  especes  de  Mirro-,  Rhaphidv-.  Bysso-  et  H  arpaiejeunea 
par  lire,  m$me  celles  a  trois  rangees  de  cellules  mddullaires,  ne  sont 
pas  nunprimees. 

I  llules  corticales  des  tiges  dorsiventralement  comprimees  sont 
sum  l  de  dimensions  Ires  inegales.  Les  deux  merophvtes  ventraux 
rest i'ii  Loujours  nettement  plus  petits.  Parfois  la  dorsale  (cf.  pi.  VI, 
liy.  2i  ,  21),  parfois  la  dorsale  et  les  deux  dorso-laterales  (cf.  pi.  Ill,  fig.  7, 
!•)  iraissent  plus  grandes.  Parfois  les  cinq  dorsales  et  laterales  sont 
ri  peu  p  vs  de  la  infime  taille  (cf.  pi.  VI,  fig,  16,  19). 

La  intension  des  cellules  corticales  par  rapport  aux  medullaires  varie 
cmisiil' rablement  chez  les  especes  de  Cheilo-,  Taxilejeunea  et  Lejennea. 
Le  I'n  cl  ere  depend  souvent  de  l’itge  et  des  conditions  de  developpement. 

Le  nombre  des  cellules  medullaires  est  assez  variable,  surtout  quand 
ilesi  l.  ve  (p.  ex.  Cheilolejeunea  imbrieala  :  17-43  cell,  med.,  pi.  II,  fig.  6- 
7:  l'i  1‘iiiwlejmnea  orinocensis  :  26-44  cell,  med.;  Hygrolcjeunea  devo- 
liihi .  '  ;l  cell,  med.,  pi.  IV,  fig.  11-12:  Lejennea  iumida  :  4-20  cell, 
ni'il.  i  heilolejeunea  incisa :  15-30  cell,  med.:  Ilygrolejeunea  cerina  : 
s-7; t  l.  med.  ;  Lejeunea  glancescens  :  9-22  cell.  mid.  ;  L.  aluba  :  1-17  cell, 
aa  il  1  heilolejeunea  Micholilzii :  14-26  cell.  med.  :  Ccratolejcnnea  cuben- 
■'6:  i  <!■ -2l  cell,  med.;  Taxilejeunea  imntersa  :  9-19  cell,  med.;  Lejeunea 
"'"i/i  :  9-18  cell,  med.:  Taxilejeunea  lingiiaefolia :  18-27  cell.  med.). 

(  Ik7  1  <  espices  it  cellules  medullaires  peu  nombreuses  (inferieures  a  10), 
la  vai;-  lion  n’excide  generaleraent  pas  1-3  cellules.  Ce  earaetere  parait 
yariii  vrliculierement  pour  les  especes  de  Cheilo-,  Hygro-,  Pycno-. 
Taxih'it  imea  et  Lejeunea. 

'  'me  qu'il  dccroit,  le  nombre  de  cellules  medullaires  semble  se 
s,:|l'd‘  pour  atteindre  enfin  la  limite  de  3  cellules,  qui  represente 
I"  sb  ore  la  plus  simplifies  i>  l'inteiieur  des  Lejeuneeae.  Specifiquement 
variatii,-  p0Ur  certaines  especes  (p.  ex.  H arpaiejeunea  Cinchimae  :  3-5  cell. 
m,''l-  :  l.  IV,  fig.  7-8  :  Inflatolejeune.a  Mandoni  :  3-1  cell.  med.  :  Lejeunea 
i mi  In  ;i_ii  ct.||  med.,  pi.  VI,  Iig.  9-10),  ce  type  dlanatomie  est  stabilise 

111  I"'  a  de  fespece  pour  certains  Trachilejeunea ,  1 1  arpaiejeunea.  Echi- 
,  i  Lejeunea  (T.  eleguntissima ,  pi.  IX,  Iig.  5;  T.  ambigua.  pi.  IX. 
j1"  11  II.  emarginala  ;  II.  megalantlm  ;  II.  ovala,  pi.  IV,  Iig.  1  ;  II.  para - 
/fo/j" ;  a  ungiista  ;  L.  artocarpi,  pi.  V,  fig,  8:  L.  Cocoes,  pi.  VI,  Iig.  8: 

I'^dipuln  :  /..  Inelevirem ,  pi.  VI.  fig.  7  :  L.  pleridis).  Pour  cinq  genres 


Source :  MNHN,  Paris 


(Micro-,  Lepto-,  Rhaphido-,  Drepano-  et  Btjssolejcunea)  et  tin  sous-genre 
(Harpalejeunea  subg.  Ophlhalmotejeunea),  il  semble  generiqucmenl 
ou  infragcneriquement  stable. 

Degre  d’epaississement.  et  de  pigmentation  des  parois  cellulaires  sont 
specifiquement  pen  variables,  et  dependent  generalement  de  l  age  et 
des  conditions  de  developpeinent.  Ces  caractcres  variant  corrclnlivement 
au  nombre  des  cellules  medulla  ires,  et  an  rapport  de  dimeasinii  enlrr 
cellules  corticales  et  medullaires. 

Les  tiges  j cubes  et  les  rameaux  lateraux  possedent,  compares  aiix 
tiges  bien  developpees,  des  cellules  medullaires  moins  nombreuses  (r| 
aussi  Evans,  1985,  p.  272),  moins  d’ecart  entre  la  dimension  des  cellules 
corticales  et  des  medullaires  (ce  caracLere  varie  cependant  relaliv eiuent 
peu),  et  des  parois  cellulaires  plus  minces,  moins  pigmentees,  plus  forle- 
ment  sinueuses,  a  trigones  moins  distincts.  Le  nombre  de  cellules  corli- 
cales  resle  constant  (cf.  pi.  1,  tig.  12-13,  14-15  ;  pi.  II,  fig.  20-21). 

Les  sections  transversales  de  la  base  et  de  Fapex  d’une  iiu'iiie  line 
se  difierencient  seulement  par  le  degre  d’epaississement  et  de  pigmenta¬ 
tion  des  parois  cellulaires,  moins  accent  ue  dans  les  sections  apicales. 
Les  dimensions  cellulaires  sont  plus  faibles,  mais  le  rapport  de  dimension 
entre  cellules  corticales  et  medullaires  resce  constant  (cf.  pi.  li.  fig,  is, 
10  ;  pi.  HI,  fig.  17-19). 


pi.  cort.  mdd.  cort. /mdd.  par.  .  .IL 


Ceralolejeunea 

plumula 


Euosm  ole  jcit  ii  en 

el, ,0s,  i 


jeune  I.  14  7 

age  I,  15  7 

jeune  1.  12  7 

iigc  I,  13  7 

jeune  III,  20  7 
ago  III.  21  7 


Crossohlejeunen  apex  II.  18  7 

crenala 

base  II,  19  7 

Euosmolejeunen  apex  III,  17  7 

Ir  if  aria 

milieu  III,  18  7 


base  111,  19  7 


11-12 

9 

15 

9- 11 

10- 11 


10 


2.5.  1  ldg.  dp.,  trigo  -  petit' 

2.5/1  dp.,  trigones  mululeux 

2.5/1  dp.,  jaunt'  mi  Intuits, 

trigones  grands 

3/1  dp.,  brunts,  trigones 

noduleux 

2-2. 5/1  leg.  dp.,  jaunt  flair. 

3/1  dp.,  jaunt  I'mitd.  trig, 

noduleux 

3/1  ldg.  dp.,  intones  liien 

distincts 

3/1  dp.,  trigones  grands 

2/1  ldg.  dp.,  jaune  flair, 

trigones  petils 

2/1  tort.  ldg.  dp.,  tried .  dp.. 

jaunes,  trigones  petils 

2/1  dp.,  jaunt  I'untd,  tri¬ 

gones  bien  distincts 


Chez  iMosmolejeunea  Irifaria,  l’epaississement  des  parois  cellulaires 
se  fait  progressivement.  Les  parois  des  cellules  medullaires  s’epaississenl 
en  premier  lieu,  relies  des  cellules  corticales,  par  la  suite. 

Certaines  especes  des  genres  Lcjeunea,  Ht/giv-  et  Taxiltjcinicn  sont 
specifiquement  parliculierement  variables.  Les  exemples  suivaiits  ill"s‘ 
treat  tin  maximum  de  variabilite  specifique  observee  : 


pi.  espdee 


mdd.  cort./mdd.  par.  cell. 


VI,  13  Lejeunea  7  0-8 

VI,  14  cauapuensis  7  9 

L.  Jlava  7  15-16 

7  13 


ldg.  dp.,  inc.,  siii., 
dp.,  jaune,  non  sin- 


trig.  n.ov. 


.,  trig,  non- 


Source :  MNHN, 


7  10 


7 

11 

11-12 

2/1 

2.5/1 

/,.  longijism 

7 

5 

4/1 

minces,  inc.,  si 

Hygrolejeunea 

7 

8-9 

2-2. 5/1 

16g.  dp.,  me.,  nor 

i  sin.,  trig,  petits 

II.  clari  flora 

7 

14 

19-20 

II.  prionoides 

7 

11-13 

ep.,  brun  olair, 
pet, its  a  inoy. 

non  sin.,  trig. 

li  rc.tolej  eune.a 
heteroclada 

7 

9 

1.5/1 

3/1 

minces,  inc.,  si 

ldg.  ep.,  jaune 

n.,  trig,  indist. 
in..  Irig.  petits 
clair.  non  sin., 

Tarilejeunea 

7 

18-19 

4/1 

linguaefolia 

7 

27 

5-6/1 

]  natomie  de  la  lige  des  Tuyamaelloideae  a  etc  definic  par  Schuster 
(I'Hi  n.  91)  :  sept  rangees  de  cellules  corticales  entourent  trois  rangees 
de  in.  lullaires. 

Cl.  Siphonolejeurea  nndicahjcim,  des  tiges  a  cinq  rangees  de  cellules 
iiumIi  in.'s  ont  cependant  etc  signalees  (Kachroo  el  Schuster,  1961, 

p.  50»d. 

I  i  ncral,  toutes  les  especes  appartenant  aux  genres  de  cette  sous- 
lani;  pussedent  des  tiges  dorsiventralement  assez  fortement  comprimees 
(cl.  pi.  IX.  (ig.  9-11). 

-•  mi i ab i Lite  au  niveau  liENERiQUE  :  A  l’interieur  des  Lejeuneeae, , 
ks  g.  hits  a  caracteres  roorphologiques  hien  definis  ont.  tendance  a  pos- 
anatomie  de  la  tige  plutdt  stable  (p.  ex.  Drepano -,  Lepto-  el 
ll'in- 1  ■jninai).  Kile  n’est  cependant  pas  toujours  dilTerente  de  cello 
'Its  mi's  morphologiquement  apparent^.  A  I’inverse,  les  caracteres 
lina|(  ''ques  des  genres  morphologiquement  plus  vaiiables,  varient 
smi'  lorlement  (p.  ex.  Cheilo-,  Pycno-,  Hygrolejeunea  et  Lejeuneu). 

I  i  Cheilo-,  Pycno-,  Hygrolejeunea  et  Lejeunea,  tons  les  caracteres 
anaiui  iques  varient,  en  particular  aussi  le  nombre  des  cellules  corti- 
cale  ;i.  :/  les  trois  premiers.  Chez  Harpa-,  Trachy-,  Inflalo-,  Macro- 
el  /  •  ■•lejeunea,  seul  le  nombre  des  cellules  medullaires,  chez  Ceralo-, 

Kecto-,  Strepsi-,  Taxi-  et  Traehylejeunea,  le  rapport  de  dimension 
,,|lln  holes  corticales  et  medullaires,  et  chez  Priono-  et  Euosmolejeunea. 
1°  1,1  n  d'epaississement  des  parois  cellulaires,  son!  des  caracteres  plus 
Pori 1  nlirrement  variables. 

I I  parois  cellulaires  de  la  plupart  des  genres  des  Lejeuneeae  sont 

mi11'  1,1  legerement  epaissies.  peu  pigmentees,  a  trigones  pen  developpos. 

.  117  i|ll'l(|ues  genres,  elles  sont  toujours  minces,  incolores,  a  trigones 
l1,"1''1  rls  IBys$o~,  Cilio-,  Ciadianlho-,  dado-,  Lcpido-,  Macro-,  Hhaphido-, 
I" "  Mmolejeunea  et  Kchinocolea).  Chez  un  autre  groupe,  elles  sont 
orlon ."n |  epaissies,  pigmentees  en  jaune  fonce  ou  en  brun,  a  grands 
souvent  noduleux  (Ceralo-.  Placo-,  Polamo-,  Eiiosmo-,  Cheilo-, 

"  linen  et  Tuyarnacila).  Euosmo-,  Cheilo-  et  Pycnolejeunca  contien- 
iH'in  'pendant  exceptio n nellement  des  especes  a  parois  cellulaires 
lllll|lls  paissies.  Chez  Priono-  et  Hygrolejeunea,  generalement  4  parois 
cellub.'i is  a  peine  epaissies,  quelcjues  especes  a  parois  cellulaires  plus 
■Wleini'iit  epaissies  ont  (He  observers. 


Source :  MNHN,  Paris 
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Scion  Evans  (1935,  p.  266).  fepaississement  considerable  des  parui 
cellulaires  correspond  parlois  a  une  fonction  de  soutien,  parfnjs  !\  „„p 
faculte  accrue  d’absorption  rapide  d'eati.  La  stability  de  ce  eqractere 
au  niveau  de  beaucoup  de  genres,  qui  groupent  chacun  des  especes  pm', 
venant  de  milieux  Ires  divers,  indique  cependant  qu’il  ne  s’agil  prnbable- 
ment  pas  seulement  d’un  phenomcne  d’adaptation,  niais  d’une  lendance 
phylogeneliquement  aussi  importante  que  les  autres  variations  des 
caracteres  anatomiques  de  la  tige. 

Chez  un  certain  nombre  de  genres,  les  parois  des  cellules  corticate* 
el  celles  des  cellules  medullaires  ne  sont  pas  epaissies  au  menu*  degre 
La  pigmentation  restc  cependant  uniforme.  Les  parois  des  cellules  corli- 
cales  ont  Lendance  fi  etre  plus  fortement  epaissies  que  cellos  des  medul¬ 
laires,  qui  restent  souvent  minces,  pour  quelques  especes  de  Priono. 
Taxilejeunea  (pi.  VII 1,  fig.  10,  13),  L ejeunea  subg.  Lefeutwo  (pi,  y 
lig.  12,  14),  subg.  Chaetolejeunea  (pi.  Vl‘  lig.  1)  et  subg.'  Plain  Pjmnea 
(pl.  VI,  fig.  6).  L’epaississement  des  parois  des  cellules  medulkbres  est 
plus  accentue  chez  quelques  especes  de  Cerato-  (pl.  I,  lig.  mj.  rjidh- 
(pl.  II,  fig.  3,  I,  9),  Euosmo-  (pl.  Ill,  lig.  18),  Potamo-  (pl.  VI I.  lig.  10) 
et  Pycnolejeunea  subg.  Pycnolejeunea. 

11  se  peut  que,  dans  certains  cas,  la  variability  au  niveau  generique 
provienne  d’une  mauvaise  delimitation  des  taxa. 


LES  DIFFERENTS  TYPES  D’  ANATOM  IE  DE  LA  TIGE 

A  l'interieur  des  Lejeuneeae,  trois  types  d’anatomie  de  la  tige  peuvent 
etre  distingues.  Au  premier  appartiennent  la  plupart  des  /.>  iametw 
(sept  rangees  de  cellules  corticales,  nombre  variable  de  cellules  medul¬ 
laires).  Autour  du  deuxieme  se  groupent  un  petit  nombre  de  genres, 
sous-genres  ou  parties  de  ces  taxa  (anatomic  complexe,  a  plus  de  sept 
rangees  de  cellules  corticales).  II  correspond  &  celui  qui  ddfinit  les  Ply- 
chantheae.  Le  troisieme  comprend  quelques  genres,  sous-genres  mi  part ie 
de  ces  taxa  (anatomic  simplifiee,  stable,  sept  rangees  de  cellules  cor¬ 
ticales,  trois  rangees  de  cellules  medullaires).  II  est  identique  a  celui 
rencontre  chez  les  Cololejeuneoideae  Diplasiae. 

Les  TuynmaeHoidenv  groupent  des  genres  du  troisieme,  rarement 
du  premier  type. 

Les  genres  se  classent  pour  la  plupart  nettement  selon  leur  type  d'ana- 
tomie.  Quelques-uns  contiennenl  cependant  des  taxa  a  anatomie  du 
type.  1  et  II,  ou  I  et  III. 

Les  caracteres  anatomiques  qui  definissent  ces  types  sont  :  munbre  de 
cellules  corticales  :  nombre  de  cellules  medullaires  ;  nombre  de  Micro¬ 
phytes  ventraux  ;  rapport  de  dimension  enlre  cellules  corticales  <  I  medul¬ 
laires  ;  degre  d'epaississement,  pigmentation  et  dimension  des  trigone* 
des  parois  cellulaires.’ 

I.  Cell.  edit.  :  7  :  cell.  med.  :  (3)  4-48  ;  mer.  v.  :  2  ;  cell.  cart. /cell.  m6(1- 1 
1-10/1  ;  parois  cellulaires  minces,  legerement  epaissies  ou  epaissies, 
incolores,  ou  faiblemenl  pigmentees,  ou  pigmentees,  a  trigones  indistinct^' 
petits.  grands  ou  noduleux. 


Source :  MNHN,  Pat 


ANATOMIE  DE  LA  TIGE  CHEZ  LES 

I  oil.  cort./cell.  med. :  1-1/1 .  Parois 


irijKuu's  grands  el  noduleux. 


gem1©  mdd. 

I.fjcuneeae 

Girui"l'jeunea  9-21 

Cbeiloh'jeunea 

sul )£.  I’heilolejeunea  9-12 

8Ubg.  Iteiiilejeunea  15 

8Ubg.  Xenolejetmea  p.p.  4-17 

Euiiswolejeunea  p.p.  4-18 

Eijijmlejeunea  p.p.  16 

piarnit  jeunea  7-8 

Primmiejmnea  p.p.  8-17 

Pijniohjeunca 

siilig.  I'licnolejeunea  p.p.  11-24 


LEJEUNEACEAE  »  663 

cellulaires  epaissies,  pigmentees, 

cort./mdd.  par.  cort.  par.  mdd. 


2-4/1 

ldg.  dp.  0 

u  dp. 

dp. 

2-2. 5/1 

dp. 

dp. 

3.5-4,  1 

dp. 

dp. 

2-3. 5/1 

ldg.  dp.  0 

u  dp. 

dp. 

2-3/1 

ldg.  dp.  0 

u  dp. 

dp. 

3/1 

dp. 

dp. 

2-2. 5/1 

dp. 

dp. 

2-4/1 

dp. 

ldg.  dp.  on 

2. 5-4/1 

ldg.  dp.  0 

u  dp. 

dp. 

ik  11.  cort./cell.  med.  :  1-4/1.  Parois  cellulaires  minces  ou  legdremenl 
epaissies,  incolores  ou  faiblement  pigmentees,  h  trigones  indistincts 

ou  petits. 


Tnjmneeae 
Anoiiuilolejeunea 
Cheitolejeunea 
subg.  Xenolejetmea  p.p. 
OUiolejeunea 
Cladiantholejeimea 
Cladolejeunea 
Crossololejeunea 
Cyrlolejeunea 
Outlolejeunea 
« Dirpiniolejeunea  » 
subg.  . !  cantholejewnea 
Echinocolea  p.p. 
Etmmolejeunea  p.p. 
Harpnlejeunea 
sulig.  Unrpalejeunea 
nyijrolejeunea  p.p. 
hjlaiolejeunea  p.p. 

s'ibg.  Lrjeunea  p.p. 


Ujeunca 

suiig.  i  hnelolejetmea 

Lejeunea 

Pleurolejeunea 

Lejeunea 

saby.  Sphaerocolea  p.p. 

Mpiilolcjettnea 

Marrolcjeunea 

Xesolejeii  iiea 
'jji'j'inioltjetmea 
Prion  ale  jeunea  p.p. 

Pyen  olcjcunea 

s"bg.  Pyniulejeunea  p.p. 

foelnlejeutica 


9-18  3-3. 5/1  minces  ou  ldg.  dp. 


4-18 

8-10 

20-22 


5-15 

4 

20-25 


14-18 


6-11 


4-12 

8-24 

4-18 

4-20 


4-8 

6-10 

12-34 

12-14 

6-13 

4-14 


4-14 

7-17 

7-13 


2. 5- 3. 5/1  ldg.  dp. 

3-3. 5/1  minces 

3.5/1  minces 

4/1  minces 

2-3/1  minces  ou  ldg.  dp. 

l.5/l  I6g.  dp. 

4/1  ldg.  dp. 

3.5/1  ldg.  dp. 

2/1  minces 

2-3/1  ldg.  dp. 

1. 5- 3/1  minces  ou  leg.  dp. 

2-4/1  minces  ou  ldg.  dp. 

2-3/1  minces  ou  Idg.  dp. 

f  ldg.  dp.  minces 

1 .5- 4/1  <  ou  minces 

(  ou  ldg.  dp. 

I  ldg.  dp.  minces 

2-4/1  ?  ou  ldg.  dp. 

f  ou  minces 

|  ldg.  dp.  minces 

2- 4/1  Z  ou  minces 

2/1  minces 

2. 5- 3/1  minces 

3- 4/1  minces 

2-2. 5/1  ldg.  dp. 

2. 5- 3. 5/1  minces  011  ldg.  dp. 

2-4/1  ldg.  dp.  minces 

ou  ldg.  dp. 

(  minces  ldg.  dp. 

1. 5- 4/1  ]  ou  minces 

(  ou  ldg.  dp. 

1.5- 3. 5/1  minces  ou  ldg.  dp. 

2-3/1  minces 

1.5-3. 5/1  minces  011  leg.  dp. 
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( Hlylolejcunea ) 

10  3/1 

minces 

Trachyte je  unea  p.p . 

4-21  1.5-4 /I 

leg.  dp. 

Tuyam  aelloideae 

Siphonolejeunea  p.p. 

3(5)  1 .5-2/1 

l«5g.  dp. 

3.  Cell.  cort. /cell.  med.  :  4-10/1.  Parois  cellulaires 

minces  ou  legerement  1 

epaissies,  incolores  ou 

a  peine  pigmentees,  a  trigones  indistincts  mi  peiits.  1 

Lejeuneeae 

A  mhlyolejeunea 

7-8  4.5/1 

leg.  dp. 

ldg.  dp.  minces 

subg.  Lejcunea 

14-22  4.5-6/1 

on  ldg.  dii. 

Leieunea 

subg.  Sphaerocolen 

19-20  5/1 

minces 

Taxilejeunea 

7-48  4-10/1 

ldg.  dp.  minces 

Dans  1’ ensemble,  une  tres  grande  uniformity  de  1’anatomie  tie  la  line 
caractrrise  les  Lejeuneeae.  La  variability  generique  des  caracleres  ana- 
tomiques,  parfois  considerable,  rend  difficile  leur  utilisation  pour  un 
arrangement  des  genres  par  valeurs  decroissantes. 

Le  degre  d’epaississement  des  parois  cellulaires  est  parfois  geiierique- 
ment  stable,  parfois  variable. 

Dans  le  groupe  1,  les  parois  des  cellules  medullaires  sent  souvent 
plus  epaissies  que  celles  des  cellules  corticales,  sauf  chez  Prioiutcjcimea, 
oii  ce  sont  les  parois  des  cellules  corticales  qui  tendent  a  s'epaissjr  plus 
fortement.  Dans  les  groupes  2  et  3,  ce  sont  les  parois  des  cellules  corti¬ 
cales,  qui  sont  plus  fortement  epaissies,  a  l’exception  de  celles  des  espec.es 
de  Pycnolejeunea  subg.  Pycnolejeunea. 


11.  Cell.  cort.  :  8-24  ;  cell.  med.  :  9-48  ;  mer.  ventr.  :  2-6  ;  cell.  cort./ceIL 
med.  :  1-4/1  :  parois  cellulaires  epaissies  (rarement  legerement  epaissies 
on  minces),  pigmentees,  a  trigones  grands  ou  noduleux  (rarement  indls- 
tincts  ou  petits). 


genre 

cort. 

mdd. 

cort. /mdd. 

mer.  v. 

par.  cort. 

par.  mdd. 

Lejeuneeae 
Cheilolejeunea 
subg.  Xenolej.  p.p. 

8-24 

9-43 

1. 5-3/1 

2-4 

\  ldg.  dp. 

1  ou  dp. 

dP-  , 

ou  leg.  dp. 

Ilygrolejeunea  p.p. 
Polamolejeunea 

11-15 

12-34 

1. 5-3/1 

1 -1.5/1 

minces  oi 

lldg.  dp.  ou  dp. 

19-24 

26-44 

3-4 

ldg.  dp. 

dp. 

Pycnolejeunea 
subg.  Pycnolej.  p.p. 

8-14 

11-32 

1.5-3/1 

2-4 

|  ldg.  dp. 

(  ou  dp. 

dp. 

subg.  Perilej.  p.p. 

18-22 

40-48 

1. 5-2/1 

5-6 

minces  o 

u  ldg.  dp. 

Chez  Pycnolejeunea  subg.  Pycnolejeunea,  Cheilolejeunea  subg.  Xivo- 
lejeunea  et  Polamolejeunea,  les  cellules  corticales  onl  des  parois  souvent 
moins  fortement  epaissies  que  les  cellules  medullaires. 

L’anatomie  de  la  tige  de  ces  genres  est  difficile  a  comparer  a  celle 
des  genres  appartenant  aux  Ptychantheae.  Une  tres  grande  varinbilite 
au  niveau  generique  et  specilique  leur  est  propre.  Pycnolejeunea  subg. 
Perilejeunea  se  rapproche  pour  le  rapport  cellules  corticales/ceuules 
medullaires,  le  nombre  de  rangees  de  cellules  corticales  et  de  merophytes 
ventraux,  aux  genres  Omphalanlhus,  Evansiolejeuned  et  Pellolejeanea- 
Cependant,  chez  ceux-ci,  les  parois  cellulaires  sont  fortement  epaissies 


Source  MNHN.  Pari 
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"  !“S'm',ltes'  1  Ufolrinm,;,  pout  Olro  compare  a  DtumUmm, 
Hr***™?  “**;  Chdlokjemm  subg.  X,™ I'jnmca 

I  Mripw  »  Brachwlejeunea  subg.  Plmlejeum o,  on  a  Plmlw- 
<*'"•  i:cs  *«*  *«"*  PMrtdml  souvenL  des  titles  dorsiventralement 

. . 1 . .  et  ™e  •*»  corticale  a  pigmentation  moins  accenluee 

qiif  re  lie  de  la  medulla. 

Cheilolejeunea  serait  apparentc,  selon  Schuster  (196:5,  n.  96)  ei.  Mizu- 
mm  <1961,  p.  129,  18.'i,  189),  a  Leucolejeunea.  L’anatomie  de  la  tige 
de  <•  genre  se  distingue  cependant  de  celle  de  Cheilolejeunea  par  des 
irll" I'  -,  corticales  plus  petites  par  rapport  aux  medullaires  (1-1.5,  rare- 
nu'iii  m  l),  a  parois  cellulaires  toujours  uniformement  epaissies. 

|j  lype  d  anatoinie  II  peut  etre  generiquement  stabilise  (p.  ex.  Pola- 
moh  ii  iincn),  variable  (p.  ex.  Hijgrolejeuma),  ou  il  pent  meme  varier 
an  in  ran  specifique  (p.  ex.  Cheilolejeunea  subg.  Xenolejeunea  spec.). 

111.  Cell.  cort.  :  7  ;  cell.  med.  3  ;  mer.  ventr.  :  2  ;  cell,  cort./cell.  med.  : 
I'--1  1  :  parois  cellulaires  minces  ou  legeremenl  epaissies,  incolores 
ou  | ii  a  pigmentees,  a  trigones  indistincts  ou  petits. 


I.i  jeuneeae 
By.sunlrjmnea 
Drepmidlejeunca 
subg.  Ilrcpanolej. 

Echi n iwolea  p.p. 
liar imlejmnea 
subg.  I  Impale}.  p.p. 
subs.  <  fphlhalmolej. 
Iiijlni  ■  'ijruneg  P-p. 
Lejmiea  p.p. 
Leptokjewnea 

Minnl.  j '  linen 

Hhaiihiilolejeunea 
Twlii/lijeunea  p.p. 

I  "  iimiiacllouleae 
Auslr/il'jeunea 
tinhimoleiewnea  p.p. 
Tuyamaella 


1. 5-2/1  (3.5) 
1 -2.5/1 
1-2. 5/1 


1. 5-2/1 
1. 5-2/1 
1. 5-2/1 


coinpr. 

compr. 


minces  ou  leg:,  op. 
minces  ou  leg.  dp. 

minces 

minces  ou  ]dg.  dp. 
minces  ou  leg.  dp. 


leg.  dp. 


7  n  /'iniiiella  (.r  . .. jw  uiil  j /wot ti vii  ti  [tti 1 1  uiuisi  oc  groupc,  car  ses  paruis 
' s  s°nt  forlement  epaissies  el  pigmentees,  k  trigones  bien  dislincts. 
les  Cololcjeuneoideae  Diplasiae,  Diplasiolejeunea  possedc  des 
I1'11"1'  "  llulaires  epaissies,  mais  ses  tiges  ne  sont  pas  comprimees. 

'^es  des  trois  genres  des  Tupamaelloideae  sont  dorsiventralement 
1  ""'I’1  anet's.  Austin-  et  Siphon  ole j  cunea  ressemblent  pour  leurs  caracteres 
anal‘  ""‘I’les  a  Colura.  Chez  Siphonolejeunea,  parfois  plus  de  trois  rangees 
‘‘'  llsiles  medullaires  ont  cependant  etc  observes,  ce  qui  n'est  jamais 
lc  c  as  .  hez  Colura. 

* .  loniie  de  la  tige  d'Auslro-  et  de  Siphonolejeunea  esl  semblable 

uussi  relle  de  quelques  Lejeuneeac,  parl  iculierement  a  celle  de  certaines 
is|u  vs  ,|e  Trac.hu-,  Drepano-  el  Leptolejeunea,  a  tiges  dorsiventralement 

comprimees. 

1  >’pe  d'anatornie  III  peut  dire  generiquement  stable,  ou  variable, 
ou  il  pen  |  rneine  varier  au  niveau  specilique. 


Source :  MNHN,  Paris 
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L' AN  ATOM  IF.  DE  LA  TJGE  COMME  CARACTERE  DISTIXCTIV 
POUR  LA  CLASSIFICATION  DES  TAX  A 

1.  Sous-kamiu.es  ET  tbibus  :  Au  niveau  des  sous-familU-s  et  des 
Lribus,  ainsi  qu’elles  sont  definies  actuellement,  I’anatoinio  •  l<-  |g  t j^e 
ne  peul  eLre  employee  comnie  caractere  distinct  if  que  tres  relntiveinent. 
Les  Lejeuneeuc  a  anatomic  plus  complexe  ressemblent  a  cei  Laints  /'/;/- 
chantheac,  celles  a  anatomic  plus  simplifiee,  aux  Tuyanuivlhideae  ut, 
surtout,  aux  Cololejeuneoideac  Diplasiae.  De  meme,  les  Tuywiiuclloidivr 
ne  sont  pas  nettement  sepaiees  des  sous-fainilles  voisines.  Lems  relations 
avec  les  Cololejeuneoideac ,  soulignees  par  Mizutani  (1901,  p.  129)  el 
Schuster  (1963,  p.  27,  91),  apparaissent  clairement,  Landis  que  cedes, 
supposees  par  Schuster  (1963,  p.  91)  avec  les  N  ippont  lejcnncoidmc, 
ne  sont  pas  traduites  dans  la  structure  anatomique  de  la  tige. 


eort. 

m6d. 

m<5r.  v. 

cort./mdd. 

Nipponolejeuneoideoe. 

14-25 

9-40 

4-10 

cort.  med. 

Lejeuneoideae 

Plychantheae 

7-45 

3-186 

2-15 

cort.  mcd.  on 

Lejeuneeae 

7-24 

3-48 

2-6 

1-10  1 

1-10/1 

Tuyamaelloideae 

7 

3-5 

2 

1.5-2/1 

Gololejeuneoideae 

Diplasiae 

7 

3 

2 

1-2.5 /I 

Astipae 

5-6 

1 

1 

1-2.6/1 

Les  tribus  Lejeuneeae  et  Plychantheae,  qui  se  distinguent  scion  Evans 
(1935)  par  un  type  d’anatomie  de  la  tige  different,  ne  se  separent  en 
fait  pas  aisement.  De  nombreuses  exceptions  existent  pour  chacune 
d’elles.  Dans  certains  cas,  les  deux  types  d’anatomie  sont  reunis  daus  uu 
meme  genre  ou  sous-genre. 

2.  Genres  et  croupes  de  genres  :  Au  niveau  des  groupes  de  genres 
ou  des  genres,  l’anatomie  de  la  tige  peut  souvent  etre  employee  coniine 
caractere  distinctif.  II  est  parfois  possible  de  classer  une  espere  sans 
equivoque  en  connaissant  ses  caracteres  anatomiques,  meme  si  die  peut, 
scion  sa  morphologic,  appartenir  a  deux  genres  morphologiqiiement 
appareivtes  (p.  ex.  distinction  entre  Anumalo-  et  Slrepsilejviinrn.  Taxi- 
et  Hygrolejeunea,  Ccrato-  et  Cladolejcunea,  Influlo-  et  Cili’d'jetinru, 
Crossolo-  et  Ciliolejeunea,  Strepsi-  et  Cheilolejeunea  subg.  Chrilo-  et 
subg.  Renilejeunea).  Cependant,  la  separation  de  deux  genres  par  I  ana¬ 
tomic  de  la  tige  n’est  qu’incomplctement  possible  dans  d’aulres  cas. 
Un  specimen  a  anatomie  &  sept  cellules  corticales  el  plus  de  trois  cellules 
medullaires  peut  appartenir  par  exemple  a  II arpalejeunea.  niais  pas 
a  Drepanolejcunea ;  a  Lejeunea,  mais  pas  a  Microlejeunea ;  if  Si  phono -. 
mais  pas  a  Auslrolejnmea.  Un  autre,  qui  possederait  une  tige  a  panns 
cellulaires  fortement  epaissies,  se  placerait  dans  EuOstpplejcunm.  mais 
pas  dans  Strepsilejeunea.  Un  echantillon  montrant  une  anatomic  a  |’IIU 
de  sept  rangees  de  cellules  corticales,  correspondrait  a  Cheilolejeuitta 
subg.  Xenutejeunea,  mais  pas  a  Eaosmo-  ni  a  Strepsilejeunea ;  a  l'!Wru' 
lejeunea,  mais  pas  a  Lejeunea.  Une  anatomie  avec  des  cellules  corticales 
2-1  fois  la  dimension  des  medullaires  est  semblable  a  celle  de  Lejeiin  ■ 
mais  pas  a  celle  de  Taxilejeunca. 


Source :  MNHN,  Par 
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UmLiiies  genres  mal  delimits  vis-a-vis  de  leurs  parents  morphologi- 
quemenL  les  plus  proches  ne  peuvent  cependant  se  separcr  a  1'aide 
J..S  i  aracteres  anatomiques  non  plus,  ceux-ci  etant  Irop  semhlables 
'•‘•I  11 /»  P"“r  Oliyonio-.  Cilia-  cl  In/liilolejeuneu ;  Hlwphiia 

d  MimIbmw,;  Nan-  .'1  llutirolrjmnm  -, 

*  . 1  ”  r™™  :  rt  Ujemn  ;  /f„rp„-  Mr,,,;- 

M - ' -  liKhlejeuma  rt  Lejeunm  ;  Cnmoloicjamm  d  Ujnma. 

:  '  "f™AOENElUQUES  :  Les  variations  inlrageneriqnes  de  l’ana- 

Mini,  lie  la  tige,  considerables  chez  certains  genres,  onl  etc  employees 
P  1  v‘-l"!°0  Ct  ScHUfrK!!  (I9(il>’  combinces  avec  des  caracteres  d'o'rdre 
morp'ologique.  pour  la  distinction  de  sous-genres  (Pycnolejeunea  subg 
/V'  lVne"}  fections  (sections  de  Cheilolejeunea  subg.  Xenole- 

l'l  de  Pycnolejeunea  subg.  Pycnolejeunea).  Cependant  de  ces 
tax  nlragenenques,  seul  Pycnolejeunea  subg.  Perilejeunea  se  separe 

»i* . .  Lt's  autres  sous-genres  et  sections  ne  sont  delinis  que  tres 

imp:  i.. i lenient  par  leurs  earn c teres  anatomiques.  Kachroo  et  Schusthr 
reiini ' picnt  d'ailleurs  a  ce  sujet  (1901,  p.  501) :  „  As  a  consequence  we 
Imv  Men  reluctantly  forced  to  abandon  the  stem  anatomy  as  a  Lrulv 
iimp  criterion  in  this  group  ;  it  is,  at  best,  of  sectional  value.  »  Aucun'e 
Ilium  ni'lte  ne  pent  etre  tracee  entre  les  sections  de  Cheilolejeunea  subg 
.\-m  milieu  el  Pycnolejeunea  subg.  Pycnolejeunea.  Les  variations  speci- 
lii|m  de  ranatomie  de  la  tige  sont  trop  considerables  chez  les  especes 
ilc  ct  s  snus-genres. 

I  sous-genres  el  sections  de  Ceralo-,  Taxi-,  Recto-  et  Drepanolejetinea 
Mil'-,  'h /Hinolejeunea,  delinis  selon  des  criteres  tnorphologiques,  n’olTrenL 
F'  :  differences  pour  1’anatomie  de  la  tige.  Les  sous-genres  de  Harpa- 
lrjcn!" ,/  se  distinguent  incompletement  par  le  nombre  de  leurs  cellules 
med"!  la  ires  :  le  subg.  Ophlhalmolcjeuneu  n'en  possede  que  trois,  le  subg. 
Hftri'd.jrunea,  3-12  rangees.  Le  subg.  Acantho-  et  le  subg.  Drepano- 
Orepanolejeunen  par  contre  se  separent  nettement  :  le  premier, 
a  11  l  s  "  Hides  medullaires,  eonsidcrablement  plus  petites  que  les  corti- 
Lal's  1  '  -’  l);  le  second,  a  3  cellules  medullaires,  souvent  a  peine  plus 
l)etll,s  'I'"'  les  corlicales  (1.5-2.5/1).  L’espece-type  d’Acantholejeunea 
p1  "'  "  plndogiquament  aussi  tres  dilTerente  des  especes  du  subg.  Drepano- 
Son  rattachement  a  Drepanolejeunea  est  contestable. 

I'0"  '"'s-genres  et  sections  decrils  pour  Lcjeunea  peuvent  se  partager, 
i  ""  :  1 1  s  caracteres  anatomiques,  en  deux  groupes.  Le  premier  comprend 
1,1  s" I Chaeto-  et  le  subg.  Plculvlejcunea,  el  les  sections  Caoifnliw, 
Cladogynae,  Minutilobae,  liidcnlulue  du  subg.  Lcjeunea. 
l  11  1  3ae  de  leurs  cellules  medullaires  est  reduit  (1-17).  La  dimension 
I  r<  "l‘‘s  corticales  par  rapport  aux  medullaires  est  de  2-1/1.  Le 

*  I'uxi,  i ' i t-  groupe  ne  contient  que  la  sect.  Floridanae  du  subg.  Lcjeunea, 

•'  II cellules  medullaires,  la  dimension  des  corticales  par  rapport 
®“x  ""  'lullaires  etant  de  4.5-ti/L  Le  subg.  Sphaerocolca  et  les  sect. 

.  dlaueescentes  du  subg.  Lejeunea  sont  intermediaires,  avec  1- 
--  cllules  medullaires,  el  un  rapport  cellules  corticales/cellules  medul- 

bires  de  2-5/1. 

An  hi \  eau  infragenerique,  les  caracteres  analomiqucs  sont  generale- 
110111  on  trop  semhlables,  ou  specifiquement  trop  inslables  pour  per- 
,a  distinction  de  groupements.  Quarid  ils  sont  infragcncriquenient 


Source :  MNHN,  Paris 


variables,  mais  spcciliquement  stabilises,  ils  ne  varient  sou  vent  pus 
paralleleinent  aux  caracleres  morphologiques.  L'ctablissemenl  <l<>  |aXil 
infrageneriques  bases  sur  la  combinaison  tie  caracleres  morphologiques 
traditionnellement  employes  et  tie  caracleres  anatomiques  s’avere  dan's 
la  plupart  ties  cas  Ires  difficile. 


CONCLUSIONS 

1.  Trois  types  d'anatoitiie  de  la  lige  existent  cliez  les  Lejnmmie,  La 
plupart  ties  taxa  se  groupent  cependant  autour  du  type  qui  definit  la 
tribu  :  sept  rangees  de  cellules  corticales  entourenl  un  nomine  variable 
de  medullaires. 

Une  meme  anatoinie  peut  caraeteriser  plusieurs  genres  allies,  mii  seul 
genre,  un  sous-genre  ou  une  espece,  selon  les  groupes  la\ i n  nniques 
consideres.  Rarement,  cliez  une  meme  espece,  deux  types  < 1  anatomic 
differents  ont  ete  observes. 

Certains  genres  contiennent  ainsi  ties  subdivisions  ou  des  'spires  a 
anatoinie  differente.  Les  caracleres  anatomiques  apparaissrni  surtoul 
fortement  variables  chez  les  genres  Cheilo-,  Pycno-,  Hy/jivl'  iniiwa  et 
Lejeunea. 

Le  plus  souvent,  les  especes  appartenant  a  un  meme  genre  possedent 
neanmoins  un  meme  type  d'anatomie.  Cliez  les  genres  a  Caracleres  mor- 
jihologiques  stabilises,  les  caracleres  anatomiques  sont  gem  ralenient 
ausSi  assez  stables. 

Un  type  d’anatomie  caracterise  plusieurs  taxa,  allies  ou  non  par  leur 
morphologie.  Les  caracteres  anatomiques  ne  semblent  pas  1  "u jours  se 
modifier  paralleleinent  aux  caracteres  morphologiques.  Ressmnhlance 
anatomique  et  ressemblance  morphologique  ne  sont  pas  necessairemfint 
correlatives.  Ainsi,  parmi  les  genres  morphologiquement  npparenles. 
certains  possedent  une  mSme  anatomic  de  la  tige,  d’autres.  un  type 
different.  La  combinaison  des  caracLVes  morphologiques  tradilionnelle- 
ment  employes  et  des  caracteres  anatomiques  en  vue  d’une  .U  limitation 
plus  adequate  d'unites  taxinomiques  n’est  done  pas  toujours  possible. 

2.  Les  caracteres  anatomiques  sont  neanmoins  utiles  pour  une  meilleure 
definition  des  taxa,  meme  dans  certains  cas  oil  les  caracteres  morpho¬ 
logiques  distinctifs  sont  peu  stabilises  et  de  ce  fait  difficiles  a  employer. 
Mais,  selon  les  groupes  taxinomiques,  ils  doivent  etre  utilises:!  des  niveaiix 
differents. 

Au  niveau  infragenerique,  les  caracteres  anatomiques  soul  gonerak- 
ment  ou  trap  semblables  ou  specifiquement  trap  variables  ,  uir  pei- 
mettre  la  delimitation  de  subdivisions.  Kn  plus,  ils  ne  varient  p  >■  toujour* 
parallelement  aux  caracteres  morphologiques.  A  l’exception  du  subg. 
Perilejeunea  et  du  subg.  Pycnolejeunea  de  Pycnolejeunea,  bum  definis 
reeiproquement  par  leur  anatomic  et  leur  morphologic,  po  <1  on tres 
sous-genres  et  sections  decrits  et  bases  sur  leur  morphologie  ne  sc  separen 
nettement  par  leur  anatomic  de  la  lige. 

Certains  groupes  de  genres  ou  genres  peuvent  se  distinguer,  im  oinpkk- 
ment  parfois,  &  l’aide  des  caracteres  anatomiques  de  la  tige.  1’armi  k* 
genres  reduits  au  rang  de  sous-genre  ou  en  synonymic.  Anonuil"lejeunn 


"»  >  lie  Slrepsikjmnm,  StnpUjmm 

*■  '-‘"'"'f  ™™  rbR-  rjK"° -  "  Hcni,'i“ lolhMrimJ,  He' Cilw- 
Inconiplelemenl  *  distingumt  ilicmlejeupea  *•  Uieanm 

SliT'I'V" .  .1  kmmwttjtwmi,  Slrepsi-  el  Kmmmltfnm,  lie  Chrih- 

W""  *'ll,g;  JUutm&mm  *  Siplmn»l,j„,„„,  E.ilin 

!™  B™r,'S eT,™**  ™‘  «»e  enslomie  de  la  age  identi,,ue ;  OllwmV 
i  ,l,„.  1,,/Mjeunea  el  Lcjmnta ;  Hhaphido-  el  l.rphlqrw,,;, ■  _ 

,  i  M i r.nilcji'iinea  ;  .\eso-  et  Hygrolejeunea ;  .%/o-  cl  Herlolejcimcu. 

All  mvcau  des  Inbus  el  des  sous-familles  actuellement  etablies  Je 
lyin'  d  ana  tonne  de  la  tige  ne  pcut  donner  que  des  indications  sur  l'appar- 


,  Lis  tribus  Plychanlheac  el  Lejeuneeae,  definies  prineipalement 
l,ar  1:1  lor,ne  <les  amphigastres  et  le  type  d’anatomie  de  la  Line  sent 
1,11,1  Slijarees-  Leurs  carncteres  distinctifs  les  plus  imporlants  ne  sont 
snn\ t-iit  pas  correlatifs.  Parfois,  les  deux  formes  d'amphigastres  (enliers 
d  iivises)  ou  deux  lypes  d’anatomie  de  la  tige  dilTerents,  raraeterisent 
des  l;.xa  d  un  meme  genre  ou  d’un  nidme  sous-genre.  Parnii  les  genres 
a  du  type..  Lejeuneeae  mais  A  amphigastres  enliers,  ligurent 

f  Lew-  et  Cyrlolejeunea,  parfois  ou  genera  lenient  classes 
ilans  les  Plychanlheac,  el  Amblyo-,  Anomalo-  (p.p.),  Cerato-  (p.p.),  Euosmo- 
||mo.  Ilyyrti-  (p.p.),  Ta.ri-  (p.p.)  et  Cheilulejeunea  subg.  P enilejeuncu, 
I>,;"',  s  llans  les  Lejeuneeae.  Priono-,  Eehino-  el  Cardiolcjeunm  font  souvent 
n:"lu'  fles  Plychanlheac.  I.eurs  amphigastres  sont  ce pendant  divises 
■  i  tear  anatomic  de  la  tige  du  type  «  Lejeuneeae  ».  Cauda-,  Odonlo-,  Pella-. 

I  Isnndejeuncu  out  ete  attribues  parfois  aux  Lejeuneeae.  Leurs  amphi- 
I  Loutefois  enliers  et  leur  anatomic  de  la  tige  du  type  «  Pty- 
011  toutes  les  especes  des  genres  Potamo-,  Pijcno-, 
Hyiro-  el  Cheilolejeunca  subg.  Xenolejeunea,  a  amphigastres  divises, 
Lcjeuneeae,  possedent  une  anatomic  de  la  tige  du  type 


gastres 
chanlheae  ».  C.erlaii 


« I'luclumm 

I  11  (OI'Plusion,  les  deux  tribus  des  Lejeuneoidcae  ne  semblent  pas 
l)HIIV"ir  sc  definir  sans  equivoque,  ce  qui  laisse  supposer  qu’il  s'agit 
pmliabiement  de  subdivisions  assez  artificielles. 


•  Li  s  I  uyamaelloideae  se  caracterisent  par  le  meme  type  d'anatomie 
' '  :i  !l''  'I111'  les  Cololejeuncoideae  Diplasiae  el  certains  genres  des  Lcjeu- 
‘L-  (x.  Eepla-  et.  Drepanolejeunea).  Dans  les  trois  groupes,  les  tiges 
M|nl  sun yent  dorsiventraleinent  comprimees.  Siphonnlejeunea  est  relic 

I  s  ',|! "dement  peut-etre  aux  Lejeuneeae ,  par  la  variability  du  nombre 

,v||,||es  nicdullaires.  Selon  Schcsteb  (IfW'S,  p.  91),  ce  genre  est. 
'l"aiU  :i  •sa  rnor!’hologie,  un  element  un  pen  divergent  a  l’interieur  de  la 

sous-famille. 

i.'1:  '  liypoLhese  d'EvANS  sur  le  sens  de  revolution  de  l'anatomie  de 

II  ' sl  confirmee,  en  parlie  lout  an  xnoins,  par  les  fails  observes  (rcduc- 
. .°n  d'ugressive  du  nombre  des  cellules  corlicales.  puis  des  medullaires, 

apparition  d ’arrangements  stabilises).  Toutefois.  t-lle  n'a  peut-etre 
L^  rii  lieu  d  une  maniere  aussi  lineaire,  Les  variations  infrageneriques 
'  miacteres  anatomiques  sont  beaucoup  plus  importantes  que  ne 
Kns'"1  f-vANS.  En  parliculier,  J'arrangement  des  genres  par  nombres 


decroissants  de  cellules  medullaires  s’avere  difficile.  La  serie  evolutive 
proposce  par  Evans  n’est  basee  que  sur  des  especes  isolees  de  genres 
differents.  Kile  ne  peut  el, re  suivie,  si  on  examine  des  genres  en  tiers. 

A  l’interieur  meme  d'un  genre,  une  serie  de  ce  type  peut  souvent  s'observer. 

Le  nombre.  de  cellules  medullaires  n’est  pas  un  caraetere  striclemenl 
correlatif  a  celui  du  rapport  de  dimension  entre  cellules  cortieales  d 
medullaires  (cf.  Amblyo-  el  Taxilejeunea  p.p.).  Evans  supposait  que  des 
cellules  cortieales  de  dimensions  nettement  superieures  aux  medullaires 
correspondraient  a  un  nombre  eleve  de  cellules  medullaires. 

Le  type  d'anatomie  de  la  tige  a  sept  rangees  de  cellules  cortieales  et 
trois  de  medullaires  se  trouve  non  seulement  stabilise  chez  les  Coh- 
lejeuneoideae  Diplasiae ,  mais  deja  chez  un  groupe  de  genres  a  I’interieur 
des  Lejeuneeae. 

La  separation  des  tribus  Plychantheae  ct  Lejeuneeae  par  l'anatomie 
de  la  tige  n’est  que  relative  et.  doit  etre  acceplee  avec  reserve. 

(5.  Schuster  voit  le  sens  de  revolution  de  l’anatomie  de  la  tige  de 
la  meme  maniere  qu’Ev.ANS.  II  tient  cependant  les  Lejeuneeae  pour  un 
groupe  polyphyletique,  qui  comprendrait  plusieurs  series  evolutivcs 
paralleles,  d’origine  iudependante.  Les  complexes  de  genres  de  Schusteu, 
qui  traduisent  cette  idee,  groupent  ainsi  des  taxa  a  anatomie  de  la  tige 
differente.  L'examen  des  caracteres  anatomiques  seulement,  ne  permet 
toutefois  pas  d’entrevoir  les  eventuels  points  de  derivation  des  Lejnincw 
a  partir  des  Plychantheae.  Les  Lejeuneeae  a  anatomic  de  la  tige  du  type 
„  Plychantheae  »  peuvent  se  rapproeher  de  plusieurs  groupes  de  genres 
appartenant  aux  Plychantheae.  Mais  leurs  caracteres  anatomiques  snnt 
gcneralement  beaucoup  plus  fortement  variables  au  niveau  specifi(|iie. 
et  ne  se  comparent  cpie  difficilement  a  ceux  des  Plychantheae. 

L’evolution  s’est  accomplie,  selon  Schuster,  k  des  niveaux  laxino- 
miques  dilTerents  :  entre  groupes  de  genres,  entre  genres,  a  l’interieur 
de  genres  ou  meme  de  sous-genres.  II  propose  cinq  points  de  derivation 
probables  : 

par.  cell.  pal.  cpII. 

cort.  m6d.  ui6r.  v.  eort./mdd.  cort. 


I.  Htictolejeunea 
N eurolcjeunea 
Cartliolejeunea 

I 

Ceralolejeunea 
II.  Leucolejeunea 
Gheilolejeunea 

III.  Oilontolejeunea 
Gyclolejeunea 

Prioiiolejeunea 

IV.  Pycno- 

subg.  Perilejennea 
Pymo- 

subg.  Pycnolejeiinea 

\ 

Pycno- 

sn bg.  Pyenolejevnea 


18-22 

8-14 


9- 18 

10- 36 


4-40 

4-17 

40-48 

11-32 


1.5-3  (-4),  1 
2-10/1 
2-6/1 


1. 5- 2/1 

1.5- 3/1 


I6g.  (5p. 
bv.  6p. 

Ic5g.  ep. 
m.,  leg-  cp. 
6p. 

in.,  Mg-  OP- 
leg.  <5p. 

m..  Mg-  <SP- 


Source :  MNHN.  Pari 


V.  (.'heilo- 

subg.  X '■  iwlejeun ea 
Cl  -u 

subg.  Xenolejeunea 


Mg.  <5p. 


leg.  6p.  dp. 
cales,  des  medullaires 
ties  cellules  corticales 

ea  plusieurs  groupes 


4  18  2  2-3.5  1 

Dans  chaque  groupe,  le  nombre  des  cellules  coj 
<  l  .1.  s  Microphytes  ventraux  dirninue,  la  dimensiu 
par  i  i;.port  aux  medullaires  augmente. 

,Sl  111  ST.I:|<  Pense  (lue  la  dissociation  des  Lejeunt „„„ 

,1  "i il in.-  mdepenpante,  cvolufis  a  partir  d'ancftres  different!,  s'imposera. 
La  arnuie  vanabditc  des  caracteres  anatoraiques  de  la  tigs  chez  ies 
f'l";  5! Pymymnca,  qui  se  placeal  inter, nediaires  enire  ies 

* 11  lnl’ll»  traditionnelles,  tend  a  confirmer  ce  point  de  cue. 

S‘  ‘i'T  "ll!ISe..lJ'  :c“acl"“  anatomiques  de  la  tige  pour  la  distine- 

. .  I,s  ««»  *  differents  mveaux  taxinomirmes  (groupes  de  genres 

arm.  ,  snus-genres  et  sections),  selon  tea  groupes  considers.  An  niveau 
I.ttaaenerique,  la  variation  speciftque  semble  pourtant  plus  importante 

V .  suppose,  et  la  distinction  de  sous-genres  et  sections  est  mat- 

ai.M  t ,  siirlout  chez  (.heilo-  et  Pycnolejeunea. 

i.  l.es  subdivisions  des  Lejeuneaceae  selon  I'anatomie  de  leur  lige 
ft.’  '™  v»  Mmmm  m  mu  pas  suitisamment  lines  pour  permett?e 
,lr  Uislinguer  des  gronpements  de  genres.  Beaucoup  de  taxa  sontinter- 
int'tii  nit's  entre  deux  on  plusieurs  des  groupes. 

lS'  I  u  meme  type  d  anatomie  de  la  tige  rencontre  chez  deux  taxa 
!T"  7»'«spondrc  a  une  affinity  entre  eux,  <.u  it  une  evolution  parallele 
'l:m'  deux  senes  dilTerentes,  qui  aurait  abouti  a  des  structures  compa- 
raltl,  .  II  est  generalement  tres  difficile  de  decider  cn  fuveur  do  Pune 
,lr  1  aull'e.  cle  ces  hypotheses.  Cependant,  des  series  semblables,  allant 
des  types  d  anatomie  peu  specialises  aux  types  hautement  specialises 
,  .  1  "  f’bserves  chez  des  genres  ou  des  families  d  llepatiques  morpho- 
logiqucinent  Ires  dilTerentes  des  Lejeuneqnene.  L’hypothi-se  qu’il  s'agit 
'' v'il,i tions  paralleles  se  trouve  de  ce  fait  renforcee  (cf.  Fi  lfoiui,  1965, 
?;  I:;'-  l,ans  chaque  cas  de  ressemblance,  la  reponse  devra  probabl’ement 
,  ,  !Vclierchee  d’une  inanicre  appropriee,  a  1'aide  de  toutes  Ies  donnees 
11  Peu4  disposer,  l.es  classifications  de  la  famille  proposees  jusqu'a 
le  l""1'  sont  de  peu  d'aide  pour  l’edaircissement  des  parentes  rcclles 
enlt,  Ms  genres.  Elies  sont  a  peine  comparables  enire  elles,  car  le  choix 
''  1  iportance  donnes  aux  caracteres  distinctifs  (morphologiques  et 

an;i ( '  :  1 1 i(| nes)  different  de  l’une  4  l’autre. 

j*  11  U'"W  de  grouper  Ies  genres  des  Lejeuneeae  el  des  Tuyamaelloideae 
*,l.in  1:1  ressemblance  de  leur  anatomie.  de  la  tige  dans  un  tableau  compa- 
r-'lil.  II  met  en  evidence  que  les  genres  morphologiquement  allies  sont 
pui'inis  groupes,  parfois  separes.  A  travers  le  type  11.  les  Lejeuneeae 
aPpnniissent  nettement  lies  aux  Plychanlheae.  Ce  type  peu l  etre  generique- 
,menl  sl:'hle,  ou  variable  meme  an  niveau  spec'fique.  Les  genres  Cheilo- 
1 1' un.  a  subg.  Xenolejeunea  et  Pycnolejeunea  subg.  Pycnolejeunea  occupent 
J"'  l"’>dion  tout  a  fait  analogue,  bien  que  ces  deux  taxa  soient  en  general 
'Dins  dans  les  classifications  basces  sur  les  caracteres  morphologiques. 

. e  jm'mier  possede  une  papille  hyaline  distale,  le  second,  une  papille 
nyiiline  proximale. 
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l’iir  le  type  III,  les  Lejeiinseae.  et  les  Tuyamaelloideae,  sont  lies  aux 
Cotolrjeuneoideae  Diplasiae.  Stable  pour  certains  genres,  variable  memo 
au  niveau  speeilique  pour  d’autres  chez  les  Lejeunecae,  ce  type  d’anatomie 
est  si  able  pour  tous  les  Cololejeuneoideae  IJiplasiae.  C’est  a  l'interieur 
de  ce  lype  se  groupent  les  genres  a  tiges  dorsiventralement  com- 
primces. 

Le  lype  I  groupe  la  plupart  des  genres  classes  dans  les  Lejeuneeuc. 
I’iiri inilierement  interessanle  me  semble  la  separation  relative  de  Tn.ri- 
hjiimni  el  de  Lejeimea.  Les  deux  genres  se  trouvent  relies  ;i  travels  la 
seel  ini  i  I  'loridurmc  du  subg.  Lejeunea. 

I  i.  groupe  ile  genres  appartenant  an  type  I  possi-de  souvenL  les  parois 
lies  .  llules  corticales  plus  I'ortement  epaissies  que  celles  des  medullaires. 
Ce  '  1 1  id  ere  se  rencontre  egalenient  parmi  les  Plychantheae,  mais  il  est 
pro | n-c  aux  genres  consideres  generalement  commc  peu  evolues.  II  se 
com ,  l  ie  chez  eux  par  une  pigmentation  differenciee  des  parois  cellulaires. 

I  nitre  groupe  de  genres,  qui  est  localise  parmi  les  types  I  et  II, 
posse  de  a  l'inverse  les  parois  des  cellules  medullaires  plus  fortement 
epaissies  que  celles  des  corticales.  Chez  les  Plychanthcae,  ce  caractere 
se  i  n' outre  surtout  parmi  des  genres  consideres  comme  plus  evolues. 

(!li  les  types  1  et  III,  certains  genres  possedent  des  parois  cellulaires 
Ires  minces  et  incolores,  sans  epaississemenls  en  trigones. 

II  i  si  a  rioter  que  les  taxa  a  ampbigastres  entiers  se  trouvent  tons 
plan  dans  les  types  I  et  II.  Ceux  du  type  III  possedent  toujours  des 
arnpliigastres  divises. 
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Studies  on  Hep^ticae,  VII-X.  On  Adelanthus 
Mitten  and  Calyptrocolea  Schuster,  gen.  n. 

by  Rudolf  M.  Schuster  (1) 


VII.  Introduction  and  history  ;  nomenclature,  considerations 

TIh-  genus  Adelanthus  was  founded  by  Mitten  (1864)  to  include  Tour 
species,  cited  in  Ihe  following  order:  1.  A.  falcatus  (Hook.)  Mitt. ;  •>. 
,4.  magellanicus  (I.indenb.)  Mitt.,  stated  to  include  as  synonyms  splut- 
lems  and  A.  unciformis  ;  ,'i.  A.  Lindenbergiamis  (Lehm.)  Mitt.,  which 
was  placed  by  Stephan i  (1908)  in  synonymy  under  A.  un-ifurmis .  I, 
A.  diripiens  |.«V  !  |  (Hook.)  Mitt.  It  should  be  specifically  noted  thal 
the  secpience  in  which  these  species  were  cited  has  no  nomenclatural 
significance,  and,  undoubtedly,  is  casual  and  meaningless.  Of  these 
four  species,  a  perianth  is  described  by  Mitten  for  only  A.  mugellanuus 
and  A.  deripiens.  He  specifically  stales  that  the  perianth  of  A.  linden- 
bergiunus  is  unknown,  and  his  remarks  about  the  <•  fructification  »  of 
A.  falcatus  demonstrate  without  question  that  he  did  not  known  fertile 
material  of  this  species,  but  misinterpreted  the  figure  and  diagnosis 
of  Hooker  (1818).  Logically,  therefore,  only  ,4.  deripiens  or  .1.  tuagel- 
lan  iens  could  be  considered  as  the  type  species.  The  taxonomic  position 
of  the  last  species,  and  the  incorrect  disposition  of  heterogeneous  materials 
under  this  name,  result  in  so  much  ambiguity  that  .4.  magellanicus  is 
best  eliminated. 

Of  primary  importance  in  evaluating  both  the  circumscription  and 
definition  of  Adelanthus  are  two  cardinal  facts:  Mitten  (186 1.  1867) 
consistently  based  his  genus  on  plants  with  a  well-developed  perianth  (2) : 


f  Massachusetts.  Amherst,  Muss, 
completed  while  the  writer  held  u  Kiilbriglil 
if  Otago,  Dunedin.  New  Zealand  ( 1 H01-02I : 
.1*  and  l)r.  G.  A.  M.  Scott,  respectively.  nf 
reh  space  available  and  for  aid  with  some  "I 
kindly  prepared  by  Dr.  Hannah  ChuasihI.k. 

York  Botanical  Garden  (Dr.  < 'lm k 


1 1 )  Department  of  Botany 

Much  of  the  research  on  (1 
research  appointment  at  the 
I  am  indebted  to  Professor  G.  T.  S. 
the  Botany  Department,  for  making 
the  Latin  diagnoses.  Other  diagnoses 
For  loan  of  crucial  materials,  I  am  indebted  to 
Uookbso.v,  Mrs.  Mary  Flemish).  My  wife, 
both  in  the  field  mid  in  the  preparation  and  editing  of  the  manuscript. 

Finally,  1  am  indebted  to  Dr.  lticlef  GltOLLE.  Jena,  Germany,  for  his  generosiiy  ' 
discussing  at  length  nomenclatural  matters  concerning  Adelanthus  :  however,  the  «  noli 
sions  presented  here  are  entirely  my  own,  and  do  not  necessarily  conform  with  his.  1  »■ 
also  indebted  to  Dr.  ('.  K.  B.  Bonner  for  reading  the  nomenclatural  portions  of  It 
manuscript . 

(21  The  pertinent  portion  of  the  diagnosis,  also  quoted  on  the  ticket  for  Gottschr  , 
Rnbenhorst,  Hep.  Fur.  No.  171.  reads  :  .  Periunthiiim  in  ramulo  brevi  ventral i  ad  busi 
rnmorum  celntum.  tubulosum,  subtrigonum...  ~ 
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he  evidently  did  not  know  all  the  four  species  he  referred  here  from 
fertile  material,  referring  at  least  one  species  (.1.  fatratm)  to  the  genus 
on  Mo-  basis  of  its  vegetative  features.  This  is  clear  from  the  fact  that 
Mitten  (1867)  specifically  states  that  the  description  of  the  shoot-calyptra, 
which  is _  fleshy  and  .4 neura-like  in  A.  falcatus,  was  based  on  confusion 
of  the  fructification...  of  an  Aneura  [growing  amongst  it  |  with  il  (15)  ». 

Iteeenl  Study  of  taxa  allied  to  Adelanthus  Mitt,  (including  two  new 
species  here  placed  in  the  new  genus  Calyptrnrolei i  and  «  Adelanthus  » 
fahttus  here  also  placed  in  Calyplrncolea  —  as  well  as  of  Pscudomar- 
supidiuin  piliferum  |Steph.]  Herzog,  Weltsteinia  inoerm  [Sande  Lac.  | 
Srh i!ln..  and  of  Weltsteinia  schusleriana  Gro.  from  New  Zealand)  has 
raised  numerous  pressing  taxonomic  and  nomenclalural  problems.  None 
nl  these  is  more  pressing  and  bears  more  corollary  consequences  than 
the  question  of  the  lypification  and  delimitation  of  Adelanthus 
itself.  The  selection  of  a  type  for  this  genus  is  not  a  simple  matter,  even 
I  hough  when  the  genus  was  formally  conserved  (International  Code 
nf  lil'trmical  Nomenclature,  1956,  p.  216),  ,1.  falcatus  (Hook.)  Mitt, 
was  arbitrarily  cited  as  the  generitype. 

I  will  attempt  to  show  on  succeeding  pages  that  Ibis  lypification 
fanimi  he  allowed  to  stand,  for  a  variety  of  cogent  and  pressing  reasons. 

1  he  sd  nation  is,  however,  so  involved,  that  il  will  be  necessary  to  proceed 
in  an  orderly  manner,  point  by  point. 

1.  Mil  ten  (in  «  Botany  of  the  Voyage  of  H.M.S.  Challenger  »,  Repl. 
mi  llu-  botany  of  the  Atlantic  lsls.,  1  [2]  :  106,  1881)  later  realized  that 
Adrluiithus  was  pre-occupied,  therefore  cited  one  of  the  four  species 
originally  assigned  to  Adelanthus  as  .<  Adelocolia  deripiens  »  (4)  --  giving 
a  proper  citation  of  the  basionym.He  stated  that  «  the  name  Adelanthus 
being  previously  in  use,  it  has  been  necessary  to  alter  il  ■>.  It  could  be 
argued  that,  in  one  sense,  this  constituted  selection  of  a  type  for  Adelo- 
r"lin  no  other  species  being  referred  to  that  genus  and  that,  upon 
lln-  conservation  of  Adelanthus .  this  species  should  have  been  selected 
as  I  he  generitype. 

2.  —  However,  as  already  noted,  the  generic  epithet  Adelanthus  was 
conserved  (International  Code  of  Botanical  Nomenclature,  1956,  p.  216), 
"itli  .1.  falcatus  cited  as  lectotype. 

\ side  from  the  point  raised  under  l,  above,  there  are  three  pressing 
reasol|S  (cited  seriatim  as  1,  5,  and  6,  below),  why  this  lypification  is 
mil  only  exceedingly  unwise  but  is,  as  well,  illegitimate.  It  will  be  shown, 
al  a  laler  point,  that  if  this  arbitrary  typifiention  is  accepted,  thorny 
miiiirm  lui ural  problems  arise,  since  A.  falcatus  does  not  accord  at  all 
"illi  t-Nisl ing  concepts  of  the  genus  Adelanthus.  A.  falcatus,  the  supposed 
tectotype,  is  not  congeneric  with  A.  deripiens,  the  species  which  has 
l""n  selected,  and  I  believe  correctly,  as  the  generitype.  In  brief,  the 
Iasi  species  is  in  accord  with  the  usual  generic  circumscription  adopted 

n  li  must  bo  emphasized  that,  except  for  the  original  iliagnosis  (Hooker.  ISIS). 
""il'nii.innin  (or  Adelanthus)  fah-nto  appears  never  again  to  have  been  studied  ficm 
1  1 "'  oil'.  My  recent  collections  nf  abundant  fertile  material,  from  Cascade  Creek. 

"  1  Nat  I.  l'ark.  New  Zealand,  form  a  sole  exception.  My  interpretation  of  J. / alrnla 

h  "u-i-il  in  these  specimens,  and  on  a  portion  of  the  type. 

T  1  lh'  usual  citation  of  this  ns  •  Adelocolca  •  is  thus  incorrect. 
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for  Adelanlhus  ( i.a .,  that  of  Scihiffnbh  [1893-95],  Spruce  [  187(5,  iS8r,| 
Stephan'!  [  1 908  in  1900-24],  Muli.er  [1905-16,  1951-58 1.  MacvicaI 
[1926],  Pearson  [1902,  pp.201-205],  Gottsciu:  &  Rarenhorsi  | tt.xt 
with  Exs.  No.  171,  Cuban  plants],  etc.)  (5).  Rv  contrast.  ,1.  falraim 
does  not  accord  with  Adelanlhus  as  accepted  by  Lhese  authors,  and  as 
circumscribed  by  Mitten  (1861,  1867)  himself !  The  problem  is.  1  believe, 
to  attempt  to  preserve  the  original  delimitation  of  the  genus,  if  this  is  feasible 
under  the  existing  rules.  This  is  not  only  desirable,  but  lies  strictly  within 
the  recommendations  of  the  rules  themselves.  The  following  three  points 
are  therefore  crucial  to  the  argument  at  hand  : 

I.  —  Spruce  (1876,  p.  141  [p.  18  of  reprint])  states  that  «  Adelanlhus 
was  founded  by  Mr.  Mitten  in  1861,  for  the  reception  of  Junyermanniti 
deeipiens  of  Hooker...  and  a  few  other  species  which,  so  long  as  they 
were  known  by  only  barren  specimens,  had  been  bandied  about  between 
Jungermannia  and  Plagiochila  ».  This,  1  think,  constitutes  a  valid  lypifica- 
tion.  Spruce  then  gave  a  detailed  description  of  Adelanlhus  (agreeing 
perfectly  with  his  later  diagnosis  of  1885),  which  definitely  delimits  the 
genus  to  include  perianth-bearing  laxa.  Such  a  restriction  is  also  present 
in  the  treatment  of  Mitten  (1861,  1867),  who  founded  the  genus  for 
laxa  with  perianths  on  short  postical  branches.  All  other  workers  since 
that  time  have  agreed  in  thus  delimiting  the  genus.  It  is  my  contention 
that  any  attempt  at  typifying  the  genus  to  delimit  it  in  a  contrasting 
fashion  goes  against  the  entire  spirit  and  intent  of  the  code.  To  the  key¬ 
word  intent  it  will  be  necessary  to  return  lepeatedly. 

Significant  is  the  implication  of  the  quoted  statement  by  Spruce, 
which  in  effect  constitutes  selection  of  a  generitype.  When  this  is  coupled 
with  the  explicit  diagnosis,  given  in  tabular  form,  in  Spruce  (1876). 
in  which  the  presence  of  a  perianth  is  cited  as  one  of  the  crucial  delimiting 
characters,  there  has  been  delinite  and  explicit  restriction  of  the  genus  (6). 


(•>)  For  example,  Pearson  (1002,  p.  204 )  specifically  diagnoses  Adelanlhus  as  willi 
*  perianth  pyriform  or  fusiform,  turgid,  3-5-angled,  mouth  denticulate..,  Capsule  oval. 
•1-va.lved,  bistratu.se  ...  These  cardinal  points  should  be  compared  with  the  diognisi- 
of  Calyptrocolea  / alcata ,  and  of  Calyptrocolea,  as  a  genus,  given  subsequently.  p.  USB. 
Also,  KTR1M1ANT  (1892,  p.  2721  states  specifically  that  a  «  fully  developed,  though  sterile 
flowur  of  this  genus  (i.r.,  Adelanlhus )  cannot  he  found  without  a  perianth.  (Italic*  min'). 

('■)  111  effect,  SPRUCE  took  a  heterogeneous  genus  and  rode  fined  it.  by  hie  redrfiiiiti"" 
excluding  the  .1.  falealvs  element.  As  the  first  author  after  Mitten,  it  was  his  privileg' 
to  take  a  heterogeneous  genus  and  to  narrow  it  down  as  lie  saw  fit.  Since  his  circum¬ 
scription  is  clearly  based  on  A.  deripiens  and  tnxa  possessing  perianths  that  he  reganM 
as  congeneric  (and  does  not  Include  any  treatment  of  _<1.  falealvs),  it  is  illegitimate  li¬ 
nt  tempt  to  later  typify  the  genus  to  exclude  the  elements  placed  into  Adelanthv *  I'.v 

Relevant  here  is  a  Iso  the  following  statement  in  the  Internat  ional  Code  of  1959  (T'lrcclu. 

lfllil )  :  « the  first  choice  of  a  lectotype  must  he  followed  by  subsequent  workers...  iimI'" 
it  ran  be  shown  that  the  choice  was  based  upon  a  misinterpretation  of  the  pnitnlogiie- 
Tlie  typification  of  Spruce  involves  no  misinterpretation.  The  protnlogue  in  this  ,'"’“ 
is  the  original  description  of  Mitten,  in  which  lie  specifically  assigns  to  Adehmtbw  •' 
distinct  perianth.  Since  .1.  fatcalus  lacks  all  trace  of  one.  attempts  to  consider  this  •  ■***' 
ms  the  leetotype  of  the  genus  are  clearly  based  on  a  «  misinterpretation  of  t  he  prnlulegiK 
The  Code  also  specifically  states  that  .  if  it  can  be  shown  that  the  element  best  titling 
•he  protnlogue  lias  been  removed,  it  should  be  restored  and  treated  as  the  lertotyp'-'  • 
On  that,  basis,  if  .1.  laleatus  is  treated  as  the  lectotype  of  Adelanlhus,  the  peliaill li-hraria? 
element  agreeing  with  the  protnlogue  (.1.  ilecipi.ns  et  al)  is  removed  from  the 

Also  relevant  is  the  statement  that  whenever  the  original  material  of  a  laxeii 
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Sprvce's  implicil  selection  of  A.  decipiens  as  generic  type,  in  which 
there  is  a  well-developed  perianth,  accords  well  with  the  original  treat- 
meul  "f  Mitten.  Furthermore,  this  is  consonant  with  the  inferred  treat¬ 
ment  I iv  Mitten  of  A.  decipiens  as  type  of  Adelocolia  (typification  by 
nioiH it ypv  ;  no  other  species  were  referred  to  Adeloi  tilia).  Thus,  if  Ade- 
laiillws  is  conserved  over  Adelocolia ,  it  should  logically  hear  the  same 
generic  type, 

■">.  Since  Mitten  (1861)  founded  Adelanthus  for  Laxa  with  perianths 
mi  short  postical  branches,  it  can  be  argued  that  if  a  species  does  not 
posses. ■  this  constellation  of  features,  it  was  referred  to  Adelanthus  in  error. 
I.  it-  ipiens  possesses  perianths,  and  agrees  with  Mitten’s  concepts 
(.f  111"  genus;  A.  falcalus  was  described,  originally  (Hooker,  1818-20) 
as  licking  a  perianth,  being  specifically  described  as  with  «  calyx... 
earn  is.  minute  tuberculatus,  ...  squamosus  ».  (Hooker,  1818.  text 
In  I'l.  I. XXXIX).  Hooker  specifically  stated  that  the  «  calyx  and  its 
tex'  nrc  »  together  with  other  features  not  pertinent  here  —  «  will 
at  mice  distinguish  this  from  every  other  known  species  ».  This  calyx 
is  1 1  inlv  the  equivalent  of  a  fleshy  («  carnosus  »)  shoot-calyptra,  and 
n at  '  ii i i valent  to  the  perianth  (7). 

l  i  i  .  .1.  falcalus,  if  accepted  as  generitype.  would  stand  in  sharp  conflict 
with  every  extant  concept  of  Adelanthus,  as  a  genus.  This  species,  described 
from  New  Zealand,  is  impossible  to  key  to  Adelanthus  in  Mitten’s  own 
coii'i lus  of  the  New  Zealand  genera  of  Hepaticae  (in  the  Appendix 
to  II  'ker,  Handbook  of  New  Zealand  Flora.  2:  499,  518.  1867).  Its 
selection  as  generitype  violates  the  intent  of  the  author  in  proposing  the 
genus  its  inclusion  in  that  genus  can  be  explained  away  only  as  based 
mi  an  erroneous  interpretation  of  the  text  and  figures  in  Hooker  (1818). 
01  noire  importance,  its  selection  as  lectotype  would  violate  the  entire 
s pi'd  if  not  letter  —  of  the  extant  code,  which  specifically  attempts 

to  create  order,  not  chaos. 

(|  The  International  Code  of  Botanical  Nomenclature  (1956,  1961) 
specifically  states  that  «  designation  of  a  lectotype  should  be  undertaken 
"iilv  in  light  of  an  understanding  of  the  group  concerned.  »  and  «  in 
'’housing  a  lectotype  any  indication  of  intent  | italics  mine  '  ]  by  the  author 
"I  a  name  should  be  given  preference...  »  Clearly,  the  attempt  at  a  lecto- 
l.V|"  designation  (p.  216,  of  these  same  rules  '.)  was  made  by  some  one 
unfamiliar  with  the  genus  —  and,  equally,  was  so  made  as  to  totally 
"her  Hie  intent  of  the  original  author, 
lor 'I  his  reason,  I  formally  propose  we  accept  Spruce's  (1876)  selection 

11 '"'"v  1 . . is.  the  lectotype  should  he  selected  so  as  to  preserve  current  usage  unless 

. .  I,  incut  agroes  I, cl  l  ev  wit  h  the  prntnlogue  #.  01  curly,  current  usage  uniformly 

'■  isii.i  1 1 1,  l„nt  hits  I  o  peri, an!  h- hearing  I  axil  (sec  a  hove),  thus  contradict  ing  t-lic  a  (tempted 
•I'll'1'"'  "*u  by  A.  falcalus. 

11  M rrricx  tin  Hooker,  1807,  p.  518) stated  that  *  Hr.  Tavi.ob confounded  •  the  •  Cruet  i- 
"■"i"  .  of  an  Aneura  (growing  amongst,  it )  with  it, » thus  assuming  the  original  diagnosis 

in  1 1- .i.  On  the  basis  of  this  assumption  —  and  evidently  only  because  of  il.  —  he 
''“'■'■'I  1  latcaiiu  in  Adelanthus,  obviously  without  personal  knowledge  of  Hu-  ■  fructifica- 
i.  i  wifi  i„,  nhaivn  subsequently  that  1  Adelanthus  ■  falcalus  larks  a  perianth,  but  has 
"  'hnut-calffptm  not  too  unlike  llial  nrighuilly  described  and  figured  by  IIookkh. 

'  '• '' 'I' Ilierefore,  (hat  this  taxon  disagrees  completely  with  the  basic  generic  concept 
'In  n  -  -  and  of  every  worker  since  his  time  who  bus  dealt  with  the  genus. 


Source :  MNHN,  Paris 


of  -4.  decipiem  as  the  lectotvpe,  a  type  designation  made  by  a  taxonomist 
dealing  with  the  group  (8).  This  lectotvpe  designation  also  preserves  i|t0 
intent  of  the  original  author.  In  that  case  the  later  typi fication 
can  be  simply  overlooked  as  not  only  unnecessary,  but  inappropriate 
and  (if  adopted)  leading  to  taxonomic  confusion.  Formal  proposals  in 
effect  a  change  of  this  nature  are  concurrently  being  submitted  lo  Taxon 

It  is  equally  desirable  to  follow  the  typification  of  Spruce,  if  we  are 
to  retain  stability  in  our  taxonomy  —  the  supposed  purpose  of  the  current 
Rules  of  Nomenclature.  The  diagnoses  of  Spruce  (1876,  188a),  and  of 
every  other  worker  dealing  with  the  llepaticae  (Sciiiffnkr,  1,898-95 
Muller,  1905-16  ;  1951-58  ;  M  \cvic.\n,  1926  ;  Peabson,  1902  :  Sti;i-ii\m. 
1908:  Schuster,  1963,  etc.)  would  automatically  become  erroneous 
if  -4.  fnlealus  is  selected  as  generitype.  Clearly,  such  a  type  selection 
would  have  the  mosL  mischievous  results,  and  is  to  be  avoided. 

VIII.  Morphological  observations  on  the  adElanthus- 

ADELOCOLIA-PSEUUOMARSUPIDIUM  COMPLEX 

Mitten,  in  his  various  papers,  casually  published  new  genera  and 
species  often  without  adequately  diagnosing  them  ;  his  brevity  has 
been  commented  on  (Schuster,  1959),  and  has  led  to  many  subsequent 
taxonomic  problems.  Spruce,  who  was  a  much  more  competent  bryo- 
logist,  filled  in  many  of  the  gaps  left  by  Mitten.  In  the.  present  <  ase.  the 
work  by  Spruce  (1876)  on  Anomoclada  served,  at  the  same  time,  lo 
clarify  Adelanthm.  It  must  be  noted  that  in  1876  (pp.  111-1  I2>  V'iuh  i 
carefully  circumscribed  Adelanthus,  and,  in  effect,  typified  it  by  I.  deri- 
piens  (Hook.)  Mitt.  The  crucial  generic  characters  are  as  follows : 

<•  Stems  suberect,  riecurved,  or  circinnate  only  at  the  apex. 

Leaves  mostly  transversely  inserted  so  Lhal  they  are  often  scarcely 
to  he  called  either  succubous  or  incubOUs,  although  decurrenl  at  the 
antical  base,  decurvo-secund  (pointing  downwards),  strongly  incurved 
a l  the  antical  margin,  plane  and  usually  sharply-toothed  at  the  postical, 
often  vitiate  with  the  enlarged  and  discoloured  medial  cells  in  1  In*  lower 
half. 

Perianth  obovate  or  fusiform,  inflated,  in  the  upper  part  faintly 
5-angled  (3-4-angled  in  decipiens ;  3-5-angled  in  decurims :  5-angIetl 
in  unciformis). 

Calgptra  large  and  thick  (semi-inferna)  -  -  in  decipiens  3  cells,  in  (hnirvus 
•1  cells,  in  unciformis  6  cells  thick,  in  the  lower  half.  » 

Since  the  original  diagnosis  of  Mitten  was  so  inadequate,  although 
it  specifically  describes  the  genus  as  perianth-hearing,  the  above  is  I" 
he  regaided  as  the  lirsl  adequate  generic  diagnosis,  and  the  genus  must 
be  regarded  as  typified  by  A.  decipiens. 

To  the  above  I  would  add  several  other  generic  criteria  : 

1.  -  Branching  all  (or  almost  exclusively)  intercalary,  as  far  ns  known 
only  postical ;  with  postically  originating  llagella  common.  I  have  never 

IS)  I  specifically  propose  Hint  Adelanlhus  lie  cited  11s  Adelanthus  Mitt,  emend.  Spur'- 
since  Spruce's  carotid  diagnosis  and  extended  discussion  clearly  narrowed  down  " 
concept  of  the  genus  Adelanthus,  the  genus  ns  treated  hv  MlTTKN  having  been  a  eoinposi  c 
group. 
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«„  lateraHnteroalary  branches  often  produced  in  numbers  in 
Psivdoimrsupiaium, 


-■  Gemmae  lacking,  or  at  least,  to  my  knowledge,  undescribed. 

-  Capsule  wall  5-6  stratose  (at  least  in  the  AidanOm  iedmens 

. .  houccE  {1884-85,  p,  404)  describes  them  as  .  bistrala  caete- 

“1  « . .  f«e  «*  1,1  Cephab-Mi  Peauson  (1902)  states  the  capsule 

IS  mol  "  in  contrast  to  Pseudmmempidium  in  which  Hodgson  (1956) 
stales  it  is  spherical. 


I,  ( iynoecia  with  bracts  tristichous,  the  bracteole  well  developed 

. .  11,1  t0  this  is  the  sharply  distichous  organization  of  the  vegetative 

axes  which  quite  fail  to  develop  distinct  underleaves. 

Axis  with  cortex  of  relatively  short-oblong  cells,  which  are  per- 
5lsl,,,il  anrl  tend  to  j3e  Pigmented,  running  a  relatively  poorlv  delined 
cortical  stratum. 


Leaves  adaxially  somewhat  concave,  the  dorsal  leaf  margin 
ifuiu  ' (ling,  incurved  (never  P/ojiorMn-like,  never  wilh  dorsal  margin 
flecurved). 

,n  nf  lhese  criteria,  A  (Manillas,  as  typified  by  .1.  dccipiens,  closely 
ipi' dies  the  later  described  genus  Pseudotfarsupidium  Herzog.  The 
I""  i  I'nips.  as  typified  by  their  type  species,  further  agree  in  the  leaf 
|l1""  '"'I  bidentate  leaf  apices,  the  leaf  margins  being  otherwise  entire. 

I  . /  "l'.lll,on-  llle  only  valid  criterion  of  generic  significance  separating 

11  from  PScndOmarsupidium  is  the  presence  of  a  perianth 

1,1  l"l',uer’  lls  lack  hi  the  latter.  It  is  possible  that  the  two  groups 
s|"";l‘l  he  considered  congeneric,  but  ihc  globose  capsule  of  Pseudo- 
nwis;  indium  (Hodgson,  1958;  I  have  seen  no  capsules)  suggests  two 
genera  are  at  hand. 

Condoled  Modifications  in  Ihc  Perianth  and  Shool-Culyptra  :  The 
j:'X"i">mic  interpretation  of  the  Adelanthoid  groups  is  greatly  complicated 
1,1  I'resence  within  this  complex  of  varying  combinations  of  perianth 
"•dm  i  ">a  linked  with  shoot-calypti a  elaboration. 

In  general,  in  the  more  primitive  groups,  such  as  A.  dccipiens,  we  find 

II  sli"  'l-ealyptra  poorly  developed  (Spruce  described  the,  ealyptra  as 

lls  thick)  ;  associated  with  this,  the  perianth  is  well-developed 
ant  1  r  exceeds  the  ealyptra  (9).  From  this  type  there  is  evolution  to 
croups  as  the  .1.  unciformis  element,  in  which  a  distinct  and  large 
jicnui'ni  is  linked  with  a  thick  calyptia,  six  cells  thick  in  its  lower  half. 

IS,;|,;.V-  al  least.  the  ealyptra  is  a  true  ealyptra,  the  sterile  archegonia 
“iTui'nng  basally  only. 

1  "  the  latter  condition  there  has  apparently  been  evolution  to 
Mlcl'  -l(,l‘Ps  as  A.  sphalerus  (Hook.  f.  &  Tayl.)  St.,  which  has  a  massive 


1  "f  u"'  opinion  that  .1.  brevicaulis  Hteph.  (Peru  ?,  leg.  /June-,  Guadeloupe, 

1  is  probably  very  close  to  .-I.  decipiem.  In  Ibis  u  distinct  perianth  occurs,  with 
„  ''  l,-s»  i  ri lolled,  Trigonous  mout  h  that  is  loiiglv  ciliate.  (Similarly,  A.  cubanus 

n  1  >•'.(■  Wright),  which  also  has  bidentate  leaves  like  .1.  brevicauli*.  seems 

"  '  iy  close  to  I.  dedpierw ;  it  also  has  a  distinct  perianth,  ciliate  at  the  more  or 
1  '"  'I  mouth.  Adequate  material  to  definitively  demonstrate  these  beliefs  is  not 
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and  very  thick  shoot-calyplra,  with  “  sterile  arcliegonia  »  scattered  over 
virtually  its  entire  surface,  and  a  very  thin  and  delicate  perianth. 

From  this  last  it  appears  to  be  but  a  single  step  lo  the  condition  wc 
find  in  Pseudomamipidium  and  Calyptrocolea  —  in  both  groups  the 
perianth  is  absent,  or  (Pseudomarsupidium)  represented  by  the  partially 
connate,  delicate  inner  bracts  and  bracteole.  In  the  very  good  material 
of  Calyptrocolea  gemmipara  and  C.  falcata,  no  trace  of  a  perianth  appears 
present.  In  these  last  two  taxa,  and  in  Pseudomarsupidium  pilifrrum, 
the  shoot-ealyptra  is  more  or  less  clavate-cylindrieal  to  cylindrical, 
green,  massive,  with  scattered  archegonia  on  its  surface. 

It  might  be  argued  Lhat  all  of  these  taxa  represent  a  series  of  closely 
interrelated  minor  phylogenetic  trends,  involving  varying  degrees  of 
perianth  suppression  linked  with  compensatory  elaboration  of  a  shoot- 
ealyptra.  As  such,  generic  segregation  might  be  denied  these  groups. 
However,  the  condition  in  Calyptrocolea  strikes  me  as  so  extremely 
derivative  that  generic  distinction  of  this  group  appears  warranted. 
Admittedly,  this  is  a  subjective  opinion  at  the  moment.  Before  any 
definitive  answer  is  possible,  study  of  the  Adelanlhoid  complex  mi  the 
basis  of  abundant  fertile  materials  showing  all  ontogenetic  stages  will 
be  necessary.  The  extant  —  mostly  sterile  —  herbarium  specimens 
which  I  have  studied  at  Geneva,  Vienna,  Munich,  Stockholm,  the  British 
Museum,  New  York  Botanical  Garden  and  elsewhere  are  quite  inadequate 
to  allow  derivation  of  hard-and-fast  opinions.  The  only  basic  evidence 
we  have  is  derived  from  study  of  the  1)  A.  decipiens  element  (including 
A.  brevicaulis  and  A.  eubanus )  and  the  A.  unciformis  element,  in  all 
of  which  l  have,  been  able  lo  demonstrate  that  even  at  the  time  of  ari  lm/nniat 
maturity ,  a  distinct  perianth  is  developed,  and  2)  the  A.  falculiis  and  .4. 
occlusus  elements,  of  both  of  which  1  have  collected  very  well-deve- 
lope  dand  abundant  fertile  materials,  of  the  former  showing  development 
of  various  stages  from  mature  archegonial  to  mature  shoot-catyptral 
stages  ;  in  these  there  is  never  a  trace  of  a  perianth  and  the  reduced  bracts 
cannot  be  interpreted  as  being  elements  derived  from  a  perianth  (10). 
[In  other  words,  there  is  no  evidence  lhat  the  three,  often  bifid  structures, 
delicate  and  free  from  each  other,  situated  at  the  base  of  the  shoot- 
ealyptra,  represent  reduction  stages  of  a  perianth.  Furthermore,  in  l he 
A.  decipiens- A .  unciformis  complex  there  is  a  distinct  perianth,  al  best 
shallowly  trilobed  at  the  mouth,  early  in  ontogeny  —  by  the  lime  the 
archegonia  are  mature.  ] 

For  this  reason.  1  am  of  the  opinion  that  Adelanthus  should  be  defined, 
at  least  for  the  moment,  to  include  only  taxa  with  a  well-developed 
perianth  ;  linked  with  this  there  is  an  inability  to  develop  gemmae. 
The  species  formerly  referred  to  Adelanthus,  which  are  quite  unalde 
to  develop  a  perianth  and  which  are  able  Lo  develop  gemmae.  I  suggest 
be  referred  to  the  new  genus  Calyptrocolea.  Although  admittedly  closely 

(10)  T  have  also  aeeu  part  of  the  type  of  .1.  jalcalu #.  with  a  well-developed  fl'*11* 
shoot-ealyptra  ;  no  trace  of  perianth  occurs  in  (his.  Also,  in  a  specimen  of  fV/i 
occliixa  (cited  erroneously  ins  .1.  /alcatue  by  Itodway,  IU10),  from  Adamson  I'm  In  "" 
mania,  1  have  seeu  both  young  gyuoecia  und  gynoeciu  with  almost  mature  hul  » ^ 
enclosed  capsules.  In  both  stages  no  trace  of  a  perianth  occurs,  and  the  cycle  a 
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allied.  1  think  the  differences  cited  are  of  a  more  definitive  nature  than 
those  once  used  to  separate  Gymnomitrion  and  Mnrsupella  In  other 
words.  I  do  not  think,  on  the  face  of  all  available  evidence,  that  the 
gradual  reduction  in  the  perianth  occurs  within  the  Adelanthm-Calyplro- 
i'" I1'11  complex  as  it  does  in  the  .1 / orsupella-Gyntnumilrion  sequence. 
In  any  event,  extant  materials  studied  make  demonstrations  of  such 
nn  Abstauffung  »  impossible.  For  these  reasons,  I  propose  the  recogni¬ 
tion  of  a  separate  genus,  Calyplrocolen,  for  the  taxa  which  are  perianth- 
tree  throughout  the  various  stages  of  gynoecial  development.  As  far  as 
I  am  aware,  the  taxa  properly  assigned  to  Calyptrocolen  all  are  confined 
t"  \nstralasia  and  ils  vicinity,  and  in  (his  region  true  species  of  Ade- 
Itmlhus  apparently  do  not  occur  (11). 

All  taxa  referable  to  the  Adelanthus-WetLsteinia-Pseudomarsupidiiim- 
Caliipiivivlea  complex  appear  to  possess  a  massive  seta  (see  fig.  I  :  7  in 
Sours 1  kh.  111(17)  and  a  4-6  up  to  6-7  stratose  capsule  wall.  In  all  the 
cnlyf!  ra  is  a  shoot-calyplra,  .<  sterile  » archegonia  occurring  on  the  calyplra 
'viill-  Fur  these  and  other  reasons,  the  complex  is  believed  to  be  remote 
from  I  lie  «  Odontoschismaceae  »  of  Holleh,  and  has  been  placed  in  a 
siilil.  Adelanthoideae  distinct  from  a  subf.  Odontoschismatoideae 
(San  sum,  1966,  p.  383). 

I'"1"  l:,xa  belonging  to  Calyptrocolen  occur  in  New  Zealand.  This  genus 
'I  i  He  is  basically  from  Adelanthus,  sensu  Mitten,  in  that  the  perianth  is 
Peking  and  the  bracts  are  highly  reduced  in  size.  Protection  of  the  deve- 
l"pi"g  sporophyte  is  exclusively  the  function  or  axillary  tissues  which 
ll,v  elaborated  to  form  a  shoot-calvptra,  and  of  the  elaborated  venter 
"f  fbe  fertilized  archegonium.  A  cylindrical-ovoid  structure  thus  results 
whic  h  is  exactly  similar  in  its  aspect  to  that  found  in  Wettsleinia  SchilTner 
and  in  Pseudomarmpidium  Herzog.  From  these  two  genera  this  group 
differs  in  an  ensemble  of  characters,  the  most  salient  being  :  1.  develop¬ 
ment  of  a  2-3-stratose,  rigid  cortex,  formed  of  thick-walled,  elongated, 
persist  -lit,  brownish  cells,  contrasted  to  the  larger  and  shorter  cells 
within  the  hyaline  medulla:  2. -asexual  reproduction  by  means  of 
I-  or  --celled  gemmae  ;  3.  -  the  shoot  system  not  involving  creeping, 
horizontal,  rhizome-like  axes.  Since  a  detailed  discussion  and  illustia- 
ll",|s  n|  these  genera  will  be  published  in  another  connection,  a  detailed 
discussion  of  the  differences  involved  may  be  omitted  here. 


IX.  Key  to  the  geneha  of  the  Adelanlhus-Marsitpidium  complexes 

I  here  define  the  Adelanthus  complex  to  include  the  genera  in  which 
brandling  is  normally  exclusively  postical-intercalary,  and  in  which 
s,'x  '"  gins  are  limited  to  short,  reduced,  postical  branches.  The  androecia 
are  typically  minute,  colorless,  compact  and  vermiform,  often  coiled. 


^"m  of  'ho  type  which  I  have  seen,  does  not  belong  to  the  Ade'lanthoid-Calvpt  ro- 
•■"""I  . I'leneo.  lias  been  cited  from  New  Zealand  by  both  HODGSON  and  by  STEPHAM. 

W*"*  ‘leteraiinnUoi.  for  Calypiromlea  acclnm  or  JmwvmiMa 
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1.  (iynoecium  isophyllnus  (bract eoles  like  bracts)  deveJopirig  a  fleshy 
(3-6-or  more  stralose)  shoot-calyptra,  externally  surrounded  by  a 
perianth,  or  lacking  this  ;  in  the  latter  case  with  a  green,  Ilesiiy. 
erect  and  often  clavate  shoot-calyplra.  Oil- bodies  few,  colorless, 

relatively  small,  not  occluding  cell  lumen . . 

2.  Stem  with  a  collapsing  hyaioderm  (eventually  scabrous),  ||U. 

2-3  intracortical  layers  forming  a  rigid  cortex  ;  stem  20-1  5  n  ||. 
in  diameter  ;  perianth  lacking  :  no  secondary  pigments.  Capsule 

wall  6-8-stratose . Wetlsteinia  Schiffn.  (12), 

2.  Stem  with  cortex  persistent,  never  forming  a  hyaioderm ; 
without  a  rigid  intracortical  layer;  stem  9-20  cells  high  ;  stem 
and/or  leaves  with  brown  pigment  ;  capsule  wall  2-6-stratose.  . 
Plants  with  leaves  and  stem  both  ±  fuscous,  not  nilid  ;  never 
with  gemmae  ;  perianth  distinct  or  vestigial ;  leaves  usually  2- 
dentate,  not  bordered,  non-viltate  at  base  (basal  cells  i.  iso- 
diametric),  less  often  pluridentate  and  basally  somewhat 
viltate.  Stem  9-12  cells  high,  soft,  with  cortical  cells  in  1  slra- 
lum,  of  large  diameter,  typically  little  elongated,  usually 
short -oblong,  25-30  u  wide  (width  :  length  ra.  1  :  2-3).  tliin- 

walled,  often  becoming  brown  or  fuscous . I, 

I.  Perianth  well  developed,  trigonous,  the  shallowly  lobed 
mouth  ±  ciliate.  Capsule  ellipsoidal.  Exclusively  postiral- 
intercalary  branching . Addantluis  Mill. 

(.4.  decipiens  |Ilook.  ]  Mil!.,  type), 
!.  Perianth  absent  or  vestigial.  Capsule  wall  more  than  2- 
stratose  ;  capsule  spherical  (Hodgson,  1958).  Branches  oi  l  on. 
in  pari,  lateral-intercalary,  axillary.  Psmdoniarsupidiiim  Herz. 

( P .  pilifenim  fSteph.  |  llerz.)  (13). 

3.  Plants  with  fuscous-brown  to  black  stem,  usually  darker  than 
the  nitid  leaves  ;  often  able  to  produce  gemmae  :  perianth 
totally  lacking ;  leaves  with  thick-walled  marginal  cells, 
entire-margined  or  pluridentate  (never  bidentate).  Stem 
15-20  cells  high,  rigid,  with  cortical  cells  in  (1)  2-3  strata, 
reduced  in  diameter,  quite  thick- walled  and  strongly  elongated 
(usually  1  :  1-8),  brown  to  fuscous.  Capsule  wall  1-0-  stra- 
tose . Galyptrocolea  Schusl..  gen.  n. 

(C.  gemmipara  Schusl..  type). 

1.  Gynoecium  anisophvlloiis  (bracteole  reduced  or  absent),  deve¬ 
loping  a  pendent  marsupium.  Cells  nearly  filled  with  large,  ± 
brownish,  granular  oil-bodies,  opaque.  No  distinct  cortex,  or 
with  il  1-stratose  ;  stem  12-28  cells  high.  .  .  .  Mursupidiuin  Mill, 


( 12)  Represented  in  my  collections  liy  abundant  gatherings  of  an  nndcsei  il"  d  I1 1 1  ’ 
from  New  Zealand.  In  this  the  ovoid-cylindrical  capsule  (1000  x  2700  ji.  long)  is  v,‘iJ 
thick-walled,  the  wall  being  75-02  (A  thick. 

I  III)  1  am  uncertain  as  to  how  valid  the  distinctions  between  .\<Mauthu* 
and  Pneudomaraupidium  actually  are.  Axial  anatomy,  branching,  leaf  insi-il ion  1,111 
form  suggest  there  is  the  most  immediate  affinity  between  these  two  t«xa.  II  »  ' 

Pseudomarsuiiidium  should  be  reduced  to  a  subgenus  of  Ailelanlhm,  in  which  the  ' 

has  been  lost. 
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P"T  S'a"‘1’  ,solaUcl  h*  ll»  above  group  of  genera 

Scb,"n  (1909)  is  assumed  lo  possibly  belong  elsewhere,  in  par,  because 
„l  I  be  large,  allhough  postical,  androecia.  U^mjaslnnlhm  is  known 
»nh  Irom  3  plants  and  5  plants  without  fertilized  gynoee.ia.  it  is  thus 
known  whether  a  «  thalamogenous  calyptra  »  of  the  Wellsteinia  type 
™<  e.s  I  his  genus  ;  ScHnu-N  na  assumes  so.  The  group  is  eharaclerized 
lo  I  lie  purely  yenlral  branching  and  the  bilid  leaves.  In  the  absence 
“I  1,11  lh"  knowledge  of  the  .  fruiting  ,  structures  1  have  not  attempted 
to  place  it  in  the  above  key. 

w  mqmm,  on  the  olher  hand,  is  well  known.  It  seems  to  be  allied 
norirly  to  the  Acroboibaceae  (AcnbMm  and  Talimmthw).  wit], 
Him  h  il  shares  the  inability  to  develop  secondary  pigments,  the  lack 
of  ig,  "imae  the  large  and  opaque,  granulate  oil-bodies,  the  growth  pattern 
in“'ef  and  a  tendency  for  the  old  sectors  lo  become, 
w,  1.  death,  bleached  and  whitish.  Yet  the  Acroboibaceae  have  inter- 
calm;.,  large,  unspecialized  androecia  and  terminal  gynoecia.  The  purely 
intciT-nlary  branching,  the  position  of  the  sex  organs  and  the  pendent 
"KiiMipuun  suggest  that  Marsupidium  is  allied  to  Jackiella  SchifTn 
vrr-  m  Jackiella  we  have  a  highly  derivative  type  of  seta  (eight 
roH-  .I  very  large  epidermal  cells,  enclosing  a  cylinder  of  eight  small 
a,,tl  ';H™  delicate  rows  of  cells,  which  in  turn  enclose  a  central  axis 
1111111  1  of  f0l,r  rows  of  delicate  internal  cells),  and  the  capsule-wall  ana- 
I  he  capsule  wall  is  only  2-stratose)  and  spores  are  very  different 
lh:i"  111  llle  genus  Marsupidium  (see  Schuster,  19<i:!,  p.  287).  These  genera 
|,0SI'  :  axonomic  problems  which  are  still  far  from  being  fully  resolved  ; 
hen  cr.  Marsupidium  is  well  enough  known  so  that  il  seems  clear 
lhaL  llli  the  existing  tendency  to  recognition  of  small  and  homogeneous 
lamiPrs,  it  should  go  in  a  group  of  its  own,  as  follows  : 


1  :i|y  Marsupidiace ae,  fam.  n.  Ramis  laleralibus,  intercalarilnis , 
"'I11:1.  Imtn  posticam  foliorum  nasceniihus.  Folia  succuba,  oblique  insrrla. 
"s ±  enneava,  marguie  antico  ±  incurvo,  marginibus  inlcgcrrimis 
"mialis.  Cellular  majusculae,  Irigonis  ±  magnis,  cutieula  larnis 
"d  ,"»sswerrucosa.  Amphigastria  0  vel  absoleta.  Arrhegonia  in  apier 
mlad  's  post  iris-,  perianthia  0;  marsupia  breviler  pedunculala. 
■  III Imecin  parva,  hgalina,  spicaeformia  in  caudice  poslieis  ;  bracteis  parvis, 
mill  enneavis ,  paucijugi.s. 

I<W<‘  genus.  —  Marsupidium  Mitt. 


X.  A  REVISION  OF  THE  NlCW  ZeAI.XND 
species  OF  CALYPTROCOLEA 

<  \l  V  TTHOCOLH  V  Schust.,  gen.  n. 

-  erectae>  ramificationem  intercalarem  lanlunmodo  praebens  j 
a  post i rales  alque  rarius  latcrales  axillaresque.  Caulis  corlice  rigido 
vtl  !’■ '".le.llbus  cras,lis  wide  productarum  praeditus.  Folia  alternae ,  inlegrae 
„  ,  "" ,,e'  Amphigastria  nulla,  vel  exiguissima.  Gemmae  1-2-celluIares 
nullae.  Androecia  pallida,  minima,  spirilla,  postice  orla.  Gynaecea 


R.  M.  SCHUSTER 


in  ramulis  brevibus  posticis,  sine  perianthio ;  capsnla  uvula,  parielr  1-0- 
straloso.  Elaleres  bispirales. 

Plants  nitid,  small  to  medium  sized,  1.5-1  cm  high,  1-2.4  mm  wide, 
slender ,  erect,  caespitose,  freely  but  irregularly  branched,  ±  shiny.  SI  ms 
stiffly  erect,  at  apices  sometimes  cernuous,  slender,  wiry,  / lexuous ,  rather 
rigid,  brownish  to  blackish  at  maturity  (contrasted  to  the  pure  green 
to  olive-green  leaves)  :  cortex  well-defined,  brownish  to  blackish,  l-'i(-.'i)- 
stratose,  formed  of  cells  that  are  small  in  diam.  ( ca .  11-13  up  1o  13-15  g 
in  diam.)  with  dark,  very  thick  wads,  the  lumina  often  almost  pit-like, 
strongly  elongated,  30-60  to  100-150  g  long  (usually  -1-8  [-10  ]  :  1).  bran¬ 
ching  normally  exclusively  intercalary  (erect  shoots  very  rarely  with 
isolated  terminal  branches:  the  shoot  seemingly  furcate,  the  equal 
forks  extremely  close  together) ;  branches  arising  either  postie.ulhi  nr 
from  the  ventral  angle  of  the  lateral  leaves,  rarely  axillary  ;  branches  cither 
erect  and  leafy,  or  descending  and  microphyllous  or  leafless,  then 
forming  rhizoid'ous  stolons  or  flagella  ;  often  with  spur-like  to  elongating, 
postical,  steeply  descending  ilagella  arising  just  above  the  point  of  origin 
of  a  postical,  strongly  ascending  leafy  branch  (then,  seemingly  with 
two  shoots  arising  simultaneously  from  a  main  stem,  the  branches  grow ing 
in  opposing  diiections).  Leaves  alternate,  subtransversely  oriented  and 
vertical  or 'subvertical  (the  «  antical  »  leaf  surface  adaxially  orionled). 
erect  to  erect-spreading,  distant  to  contiguous  to  weakly  imbricate, 
succubously  inserted,  the  line  of  insertion  extended  from  near  ventral 
stem  midline  ( ventral  merophytes  vestigial,  unable  to  develop  distinct  i  inter¬ 
leaves)  to  the  antical  stem  midline  or  to  near  it.  Leaves  little  or  not  concave, 
subrotundate  usually  to  asymmetrically  reniform,  entire-margined 
or  serrate,  the  antical  margin  never  deflexed,  often  ±  strongly  inlb  \ed  : 
leaves  sometimes  becoming  smaller  distally.  Underleaves  lacking,  m  ils 
varying,  unable  to  develop  secondary  pigments  in  the  leaves,  or  ±  brownish, 
the  leaves  often  remaining  green  or  olive-green  even  when  stem  is 
brown  to  blackish  ;  cuticle  smooth  ;  cells  without  or  with  ill-di  tuied 
trigones,  at  least  marginal  3-1  rows  +  thick-walled,  subisodiamclrir ; 
basal  cells  somewhat  to  generally  strongly  elongated  ;  oil-bodies  colorless, 
granular  lo  faintly  botryoidal,  in  median  cells  3-6  per  cell,  less  than  6  s  g* 
spherical  to  ovoid.  Asexual  reproduction  by  means  of  1-2-celled,  elliptical 
to  ovoid,  green  gemmae,  produced  in  masses  at  shoot-apices. 

Dioecious.  Audroecia  constituting  small,  often  bud-like  to  worm- 
like  to  compactly  spicate  postical  branches,  determinate  in  length,  without 
vegetative  leaves :  bracts  whitish,  very  small,  in  1-6  pairs  usually,  closely 
imbricate,  emarginate  or  normally  unlolted  ;  normally  monundmus . 
antheridial  stalk  1  -seriate,  (iynoecia  on  abbreviated  postical  brandv^ 
from  older  shoot-sectors,  usually  hidden;  bracts  in  2-1  pairs,  gi.n  n.i  \ 
larger,  imbricate,  decolorate.  delicate,  Lhe  innermost  erect  with  i- 
spreading  to  squarrose  apices,  ±  ovate  to  oblong  in  shape,  small  usually 
2-3-lid.  Perianth  absent.  Calyptru  f  shoot  calyptra  massive,  green.  U 
ovoid  to  ovoid-cylindrical,  usually  not  tapered  distally,  rounded  u  ^ 
summit  on  which  the  archegonial  neck  persists  ;  sterile  nrchegon 
clustered  near  base  of  calyptra  to  a  distance  midway  up  it  (at  k-ast 
upper  half  of  the  «  calyptra  »  thus  evidently  largely  derived  fr0.ni  Vi'"-  ,. 
of  fertilized  aichegonium).  Capsule  ovoid,  wall  d-b-slratose,  relatively  1 
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(38-12  up  to  65-70  [i  thick  usually);  epidermal  cells  2-2  5  x  as  hieh 
!IS  each  of  the  interior  strata,  15-18  to  19-23  u  high  ;  inner  3-5  strata 
dun.  each  0-8  to  (fi)  7-9  (10)  p  high.  FZpidermal  cells  with  strong  verticil 
"Ila,')  Ihlckemngs,  often  weakly  developed  or,  alternate  longitudinal 
aall. ;  inner  2-1  strata  with  strong  vertical  (nodular)  thickenings;  tanaen- 
evtendeci  nnd  occasionally  connected  (in  cross-section  then  wiLh 
.madar  bands)  i  innermost  layer  with  semi-annular  to  annular,  strono 
I- r  aters  8-8-5  f  111  «"»•  •  «M2S  IT  long  i  bispiral ;  spiral? 
1  "  I*  "“I**  br™"-  Spores  13.5-15.5  p  in  dianl. 

;  ,  ;  el' iters),  yellow-brown,  the  cxme  mith  uamiailatc,  irregular 

nd </<-■''  which  do  not,  or  rarely,  anastomose. 

Type.  —  Calyptrocolea  gemmipara  Schust.,  sp.  n. 

ri.o  genus  Calyptrocolea  is  founded,  essentially,  for  adelanthoid  taxa 
Whiri  are  advanced  over  Adrian  thus  s.  sir.  in  the  following  respects- 
i.  (..  nunae,  in  many  cases,  arc  able  to  be  formed  ;  in  some  cases  these 
lunu  even  from  the  apices  of  the  positively  geotropic,  subterranean 
;iaf!li'  °r .s^°1,ons  r  a  unic|lR‘  phenomenon.  2. -The  perianth  is  totally 
,os  '  . , hlfh|y  reduced  bracts  having  lost  any  real  protective  function. 
"•  ,Mu'  «alyptra  cum  shoot-calyptra  has  become  massive,  six  or  more 
‘.Al  avers  thick,  and  functions  as  the  sole  device  in  protecting  the  sporo- 
r>'  ■  ■  1  hl‘  stem  has  developed  a  rigid,  well-dilYerentiated,  pigmented 

lHI"  '"l  Persistent  2-3-stratose  cortex  of  small,  rigid  cells,  usually  conspi- 
n"’:'  v  elongated.  5. -Capsule  wall  firm,  -t-6-stratose. 

hi  Hu-  absence  of  detailed  information  as  to  reproductive  structures 
:,m  sf,'ni  anat°my,  1  am  not  prepared  to  state  how  manv  of  the  taxa 
r|""  r,'l-v  ass|gned  to  Adclanthus  will  need  to  be  transferred  to  Caluptro- 
1,1  a“  probability,  A.  magellanicus  (Lindenb.)  Mitt,  will 'have 
I"  he  i  ansferred  to  Calyptrocolea  ;  so  will  .4.  tindbergianus.  The  former 
spenes  has  been  leported  from  New  Zealand  (Stewart  Island  and  else- 
A  i- 1'  i  >y.  i.«.,  Stephani  and  Ilodgson,  but  these  reports  are  based  in  part 
on|l;lalll‘s  here  tentatively  identified  with  C..  oeclusa,  leaning,  in  part 
“n  tii''  treatment  of  Hodgson  (1962),  1 

1 1"  four  species  I  here  assign  to  Calyptrocolea  dilTer  so  strongly  that 
,  1 V'  they  most  be  assigned  to  two  dillering  sections.  Indeed,  ir 
sporophytes  are  found,  and  if  it  can  be  shown  there  are  addi- 
'hherences  to  be  found  in  these,  I  would  suggest  the  sections  heie 
'  la-dishod  might  prove  to  warrant  elevation  to  subgeneric  rank 

'd'/phvolea  is  established  as  a  genus  for  Wellsteinia-  and  Pseudo- 
«•«  Mi/mZ/wm- like  plants  which  1)  are  able  to  develop  a  well-developed 
.',r!'X,  nf.  nan‘ow.  strongly  thick-walled  cells;  2)  develop  gemmae; 

llle  ability  to  develop  intensive  pigmentation  or  the  leaves 
1  "'M|gli  Hie  stem  becomes  pigmented) ;  -1)  do  not,  apparently,  develop 
"-''pmg  rhizome  from  which  aerial  branches  originate  ;  5)  possess 
-n  ,"s  '  x<|"sively  inteicalary  posterolateral  or  postical  branching. 
a  ,  "hty  to  reproduce  asexually  by  gemmae  is  unique  in  this  complex, 

'  v  ">'s,  as  far  as  I  am  aware,  to  equally  exclude  the  group  from  the 
,  •  °,1  A delanthus .  Since  I  restricted  Adelanthus,  as  did  Mitten, 

■ <IS  d"*  Spruce  (1881-85)  and  Schitfner  (1893-95)  to  periaiith- 
n*  ,axa-  an  immediate  affinity  of  Calyptrocolea  to  Adelanthus  s.  sir. 
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is  unlikely.  The  obvious  distinctions  in  gynoccia  and  axial  anatomy  are 
abundantly  clear  from  comparison  of  lig.  1  and  3  :  3  and  lig.  2:11  and 
I  :  8-9  in  Schuster  (1907). 

I  fowever,  except  for  axial  anatomy,  presence  of  gemmae,  the  lack 
of  a  creeping  rhizome.  Calyplrocolea  could  conceivably  be  included  in 
either  Weilsldnia  or  Pseudomarsupidium.  It  seems  to  me,  however, 
that  such  a  course  would  result  in  genera  which  are  exceedingly  hetero¬ 
geneous.  and  which,  at  least  in  part,  may  have  evolved  independently 
from  perianlh-bca,'ing  precursors. 


KEY  TO  SECTIONS 

1.  Leaves  homomallous,  reniform  to  reniform-falcate,  or  ovule- 
falcate,  ±  dentate  or  denticulate,  the  cells  very  regularly  oriented, 
reclangulate  to  quadrate  above,  becoming  extremely  elongated 
and  linear-oblong  basally  (there  ca.  14-18  X  42-68  [85  |  ix) ;  cells 
strongly,  ±  equally  thick-walled  ;  gemmae  developed  only  at  apices 
of  leafy  shoots,  2-celled  ;  shoot-apices  coiled  or  erect  to  cernuous, 
often  strongly  so,  with  sometimes  gradually  smaller  leaves.  .  .  . 

Section  Hypocoka ,  sectio  n. 

(Type  :  Calyplrocolea  falcala  [Hook.  s.  ]  comb.  n.). 
1.  Leaves  subrolund,  entire-margined  to  retuse,  the  cells  polygonal, 
suhisodiametric  nearly  throughout,  basally  ca.  15-20  X  25-la  |x 
and  short  oblong  ;  cells  thin-walled,  with  well-developed  but  not 
strongly  bulging  trigones  (only  the  3-4-marginal  cell  rows  i 
thick-walled) ;  gemmae  developed  both  from  shoot-apices,  and 
from  tips  of  positively  geolropic  flagella,  which  may  be  short  or 
highly  attenuate,  1-celled ;  shoot-apices  quite  straight,  without 
distinct  curvatuie,  the  leaves  distally  not  markedly  smaller.  .  .  • 

Section  Calyplrocolea .  scctio  n. 

(Type  :  Calyplrocolea  yemmipara,  sp.  u.). 

Kky  to  New  Zealand  species  of  CALYPTROCOLEA 

Since  the  present  study  is  based  exclusively  on  the  New  Zealand  laxa, 
and  since  it  establishes  the  presence  there  of  four  species  of  the  genus 
(rather  than  the  one  or  two  usually  cited),  the  following  key  should 
prove  useful. 

1.  Leaves  laterally  patent  to  suberect,  symmetric  (postical  margins 
not  unduly  dilaled),  subrotundate,  never  conspicuously  wider  Ilian 
long  ;  median  and  basal  leaf  cells  (along  leaf  midline)  little  elon¬ 
gated,  1.5-2X  as  wide  as  long;  marginal  cells  not  to  moderately 
thickened,  but  never  forming  a  distinct  border,  not  regularly  qua¬ 
drate  :  erect,  leafy  shoots  frequently  with  postical  branching.  (Leaf 
margins  quite  entire,  often  faintly  crenulate  owing  to  the  dilated 
free  ends  of  the  radial  septae  of  marginal  cells  ;  leaves  never  conspi¬ 
cuously  smaller  distally,  the  shoots  not  tapered  ;  shoot-apices 

straight,  rigid) . . 

2.  Leaf  cells  all  similar:  each  with  (3)  1-6  oil-bodies:  stem  witn 
cortical  cells  regularly,  strongly  elongated ;  lateral,  axillary 
branches  lacking ;  underleaves  lacking  or  reduced  to  slime 


Source :  MNHN,  Pal 


«  VDEI  'NTHUS  »  MITTEN  AND  «  CALYTTHOCOLl:  A  »  SCHUSTER,  GEN.  \.  089 

papillae  ;  1-celled  gemmae  present,  formed  both  at  tips  of  leafy 
stems  and  (in  intense  green  masses)  at  lips  of  flagella  :  leaves 
obliquely  to  widely  patent,  little  concave  to  nearly  plane  ; 
stolons  brownish,  never  with  a  pinkish  tint.  .  C.  gemmiparn,  sp.  n. 
!!.  Leaf  cells  dimorphic  :  a  majority  each  with  2  oil-bodies,  a 
minority  lacking  oil-bodies ;  stem  with  cortical  cells  short- 
oblong  ;  occasional  to  frequent,  lateral,  axillary  branches  pre¬ 
sent  ;  small,  appressed  underleaves  present ;  gemmae  absent ; 
leaves  more  vertically  oiiented  and  more  saucer-like;  stolons 
(at  least  distally)  pinkish  tinged .  C.  perssnnii,  sp.  n. 

1.  Mature  leaves  dentate  to  edentate,  erect  or  suberect,  strongly 
asymmetrically  reniform,  decurved-homomallous,  the  postical 
sector  extraordinarily  ampliate,  maximal  width  much  greater  than 
length  (except,  occasionally,  at  attenuated  shoot  tips) ;  basal  leaf 
cells,  at  least  in  part,  linear  and  elongated  (3-6  :  1)  ;  marginal  cells 
lliick-walled,  often  regularly  quadrate  in  several  rows.  (Gemmae 

never  on  stolons) . 3  _ 

3.  Leaves  edentate  or  faintly  denticulate,  similar  in  size  and 
form  throughout,  the  shoot-apices  not  smaller-leaved  ;  mature 
stem  brownish  to  fuscous  ;  with  2  celled  gemmae  ;  leafy,  erect 
shoots  almost  always  unbranched  ;  cells  with  a  diagnostic 
orientation  :  the  thick-walled  5-8  rows  of  marginal  cells  as  well 
as  median  cells  (which  are  less  thick-walled)  situated  in  — 
definite  lines  and,  in  part,  concentric  arcs  ;  basal  cells  usualy 
forming  a  definite  area  basalis  of  very  elongate,  often  y- 

sinuous  cells . 

C.  occlusa  (Hook.  f.  &  Tayl.)  Schust.,  comb.  n. 

•  !.  Leaves  sharply,  irregularly  serrate,  at  least  distally,  the  larger 
ones  much  broader  than  long,  decurved-homomallous,  the 
upper  leaves  progressively  smaller,  becoming  as  long  or  longer 
than  broad  ;  shoot-apices  cernuous  to  subcircinnate  ;  mature 
stem  black  ;  without  gemmae  ;  leafy,  erect  shoots  with  occa¬ 
sional  or  frequent,  often  ±  dendritic  branching  ;  cell  arrange¬ 
ment  usually  rather  irregular,  here  and  there  lozenge-shaped, 
the  cells  (except  in  maiginal  areas)  neither  in  obvious  rows 
nor  distinct  arcs  ;  area  basalis  often  weakly  developed,  often 
obscure . C.  falcnta  (Hook.)  Schust.,  comb.  n. 

Cabjptrocolea  falcata  (Hook.)  Schust.,  comb.  n. 

■Iinii/ermannia  falcata  Hooker,  Musci  Exot.  1  ;  89,  1818. 

Ulelanthus  falcalus  Mitten,  .Journ.  Linn.  Soc.  Bot.  7  :  213-211,  1864. 

1  ‘Lints  isolated  or  more  often  caespitose,  erect,  purr  green,  with  stem 
becoming  black  ;  shoots  1. 5-2.5  cm  high  freely  branched  ;  branches  abruptly 
ascending  or  erect  above  their  base,  postical  in  origin  or  from  postical 
l>ase  of  leaf,  non-axillary,  intercalary  :  very  rarely  an  isolated  plant  with 
an  erect  stem  narrowly  furcate  ( terminally  branched),  the  daughter  stems 
al  a  very  narrow  angle  to  each  other  :  postical  branches  often  with  s 
dormant  to  active  stoloniferous,  positively  geotropic  shoot  arising  from 
"ear  their  base.  Stem  ca.  255-285  (365)  u.  wide  x  210-265  p.  high,  15-18 
M‘lls  high,  rigid,  wiry,  flexuous,  black  except  apically  ;  cortex  (1)  2-3- 
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stralose,  of  strongly  elongated,  linear  cells,  not  tangentially  flattened  I 
with  very  thick  walls  (himina  vestigial  to  very  narrow  on  lower  sectors  I 

of  main  stems),  12-13  (15)  p  in  diam.  X  (50)  55-80  (100)  p,  long,  somewhat  I 

smaller  than  the  hyaline  medullary  cells  ;  medullary  cells  with  ±  thin  I 

walls  and  somewhat  thickened  angles,  15-18  (22)  to  (15)  18-24  (26)  »  I 

in  diam.,  except  peripherally  120-180  p.  long  ;  no  mycorrhizae.  Rhizoids  I 

absent  from  leafy  shoots  ;  ventral  merophytes  very  narrow,  2-4  cell  rows  I 

broad  usually.  Leaves  sublransversaty  oriented,  erect  or  suberccl,  gradualhi  I 

smaller  towards  apices  of  shoots,  which  are  cernuous  to  circinnale,  tspe-  I 

dally  when  dry,  the  mature  leaves  imbricate  (in  lateral  aspect)  poslkatlu  I 

secund,  very  strongly  asymmetrical,  variable,  asymmetrically  orbicular-  I 

ovate  to  reniform-fakale  (fully  one-half  of  the  leaf  lamina  lying  below  I 

a  line  drawn  from  posterior  angle  of  leaf  insertion  to  middle  of  apex),  I 

much  broader  than  long,  ca.  1  000-1  200  p.  wide  X  850-900  p.  long  up  to  I 

1  525-1  550  (i  wide  >.  1  125-1  150  p.  long  to  (type)  1  650  p.  wide  v  l  920  p.  I 

long ;  apex  broadly  rounded-truncate  :  antical  margin  decurrent,  but  I 
not  longly  so,  rather  strongly  convex,  faintly  incurved  (the  basal  part  I 
of  leaf  adaxially  rather  concave),  edentate  below'  but  above  with  several  I 

sharp  serrations  ;  postical  portion  of  leaf  strongly,  often  enormously  I 

dilated  ;  apex  and  postical  margin  except  near  base  with  scattered,  I 

rather  strong  serrations  usually  present  (leaf  as  a  whole  with  ca.  6-12  I 

or  more  —  to  45-50  —  irregular,  broad  based  oblique  teeth),  but  I 

often  vestigial  or  nearly  absent.  Leaf  insertion  antically  touching  stem  I 

midline,  ventrally  not,  a  strip  ca  2-4  cells  wide  « leaf-free »  but  lacking  I 

underleaves.  Cells  of  peripheral  portions  of  leaf  ±  regularly  quadrate  to  I 

diamond-shaped  (occasional  cells  deviating),  arranged  to  some  extent  I 

in  concentric  arcs  and  longitudinal,  radiating  lines,  the  marginal  and  I 

submarginal  averaging  15-20  p.,  rather  thick-walled  in  several  series,  I 

gradually  grading  into  the  median  cells  ;  median  cells  with  walls  more  I 

slightly  thickened  and  with  vestigial  or  small,  concave-sided  trigones.  I 

averaging  15-18  x  20-35  (type)  to  18-21  x  21-28  p.,  short-oblong  to  I 

oblong-hexagonal  to  subquadrate  to  diamond-shaped  ;  a  small  ill-defined  I 

and  ill  developed  basal  region,  along  insertion,  of  more  or  less  strongly  I 

elongated  cells,  averaging  15-18  x  48-85  p,,  ca.  2.5-4. 5  :  1  (type)  to  I 

19-23  x  42-50  (58)  p.,  ca.  2.2-3  :  1,  not  forming  a  well-marked  area  I 

basalis ,  with  ±  thickened  longitudinal,  sinuous  walls  ;  cuticle  smooth.  I 

Oil-bodies  colorless,  in  all  median  cells,  ca.  1-7  (8-10)  per  cell,  moderate  I 

in  size,  spherical  and  4. 5-5.4  p.  to  ovoid  and  4  x  5.5  to  5-5.5  >  6.5-8  p.  I 

rarely  6  v  8  p.,  ±  finely  hotryoidal,  the  component  spherules  rather  I 

protuberant ;  basal  cells  with  7-16  (18)  oil-bodies  of  similar  form  su'd  I 

size,  a  few  slightly  larger.  Asexual  reproduction  ? 

Dioecious.  Androecial,  postical  branches  finger-like,  compactly  spicule,  I 

small,  clustered,  often  curved  or  coiled,  550-600  p.  wide  x  850-1  000  p  I 

long,  formed  of  4-5  (6)  pairs  of  bracts  ;  bracts  maximally  saccate,  imbn*  I 

cate,  the  free  distal  margin  appressed  lo  bract  anterior  to  it  :  apex  of  I 

bract  entire  lo  emarginate,  subentire  lo  remotely  denticulate  with  I-  I 

celled  teeth,  in  part  margined  with  radially  elongated,  irregular  cells: 
antical  hracl  base  conspicuously  involute.  Antheridia  1  (-2)  per  Lrnct,  I 

ellipsoidal,  ca.  220-230  x  185-195  p.,  on  a  long,  ±  coiled  stalk  120-160  P  I 

long,  formed  of  1  row  of  cells.  Gynoecial  branches  often  several  per  phitO. 
small,  bud-like  initially,  postical,  highly  abbreviated,  ca.  3. 1-3.8  mm  ■ 
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high  at  maturity,  the  cylindrical-ellipsoidal  to  dumbbell-shaped  gynoe- 
aiini  (receptacular  tissue  plus  calyptra)  ca.  2.G-2.8  mm  high  x  925-975  p 
in  diam.,  green,  bearing  over  its  lower  one-third  scattered,  irregular, 
small  bractlets,  some  deeply  bilid,  whose  margins  are  denticulate  to 
pa u c i ciliate,  and  above  them  (on  the  shoot-calyptra  proper)  numerous 
uni -rtilized  archegonia.  Calyptral  wall  thick,  fleshy,  smooth  or  nearly 
so.  Sporophyte  with  seta  of  numerous  cell-rows,  of  the  undifferentiated 
l> I-  ;  capsule  ellipsoidal,  the  wall  ca.  65-70  p  thick,  formed  of  usually 
r>  II  layers  :  epidermal  19-23  p  high  ;  the  inner  5  strata  each  ra.  (6-)7- 
!»(-!")  p  high. 

—  Dusky  Bay,  New  Zealand  (. Menzies ).  [Vienna  865,  1119. 
Ollier  portions  of  the  type  have  been  studied  at  the  British  Museum 
mill  at  Kew. ] 

I  lie  description  of  the  species  above  is  based  in  part  on  the  type,  but 
largely  on  the  abundantly  fertile  material  collected  at  Cascade  Creek, 
I'h  Hand  Nat.  Park  (RMS  55186).  See  fig.  :i  :  1-9,  I.  in  Schuster  (1967). 

I  lie  above  diagnosis  is  needed  to  finally  lay  to  rest  the  old  assumption 
I iy  Mitten  (alluded  to  on  an  earlier  page)  that  the  original  diagnosis 
and  illustrations  (in  Hooker,  1818-20)  were  based  on  an  admixture 
of  a  vegetative  plant  of  «  Adelanthus  »  falcatus  and  the  fertile  shoot- 
calyptrae  (thalamogenous  calyptrae)  of  an  Aneura.  The  original  figures 
are,  apparently,  reasonably  correct,  the  species  lacking  all  trace,  of  a 
perianth  (14).  I  have  searched  for  vestiges  of  one,  in  vain. 

1  he  species  closely  resembles  Cahjptrocolea  oedusa  in  some  respects  -- 
in  e,  in  the  daik  stems  (and  the  general  contrast  of  the  greenish  leaves 
In  the  blackish  stem),  as  well  as  in  the  basic  shape  and  disposition 
of  the  leaves.  However,  C.  oedusa  does  not  have  coiled  or  circinnate, 
lapering  shoot-apices,  and  the  upper  leaves  do  not  become  differentiated 
and  elongated,  and  reduced  in  size,  such  as  is  the  case  in  C.  falcata.  C.  fal- 
nih'  also  lacks  the  highly  differentiated  region  of  strongly  elongated 
rolls  if  the  basal  sectors  of  the  leaves  that  are  so  diagnostic  of  C.  oedusa. 
Fin  iiy,  most  forms  of  C.  fulcata  bear  a  few  coarse  serrations  of  the  leaves, 
nr  n  ieast  of  some  of  them  ;  in  C..  ordusa  the  leaves  are  entire  or  feebly 
and  -  poradically  denticulate. 

In  the  Cascade  Creek  material,  in  which  somewhat  immature  gynoecial 
bran -lies  were  found,  it  was  possible  to  determine  that  the  capsule-wall 
b  minnally  6-stratose  —  a  very  thick  and  firm  wall,  considering  the 
ndnlively  small  size  of  the  plant  (and  of  the  sporophyte)  ;  the  capsule 
Uni  is  only  co.  770  p  in  diameter  X  1  150  p  long,  the  seta  only  440  u 
In  '  1 1 1 1  me  ter.  The  bracts  and  bracteoles  in  this  material  were  impossible 
111 "  mrate.  With,  as  was  evident,  considerable  growth  in  the  receptacular 
fcgnui  under  both  unfertilized  archegonia  and  the  innermost  bracts, 
l hr  i  structures  were  all  elevated  and  became  somewhat  remote  from 
end  other,  hence  their  original  insertion  —  and  form  —  became  difficult 
!(l  d.-iermine.  The  bracts  and  bracteoles,  however,  are  denticulate  on 
flu-  margins,  at  least  sometimes  bifid,  and  at  the  lobe-bases  may  bear 
otu’  nr  more  longer  cilia. 

1 1  I  >  N'o.  Min,  Vienna,  one  of  the  two  fragments  of  t-hu  holotypc  there,  has  a  single 
td'l  with  tli-shv  shoot-calyptra  on  a  small  ventral-intercalary  branch  -  -  exactly  us 


Source :  MNHN,  Paris 


The  type  material  (Vienna,  No.  8(55,  1119)  of  falcala  is  hetero¬ 
geneous.  In  addition  to  <•  normal  »  C.  falcala,  with  strongly,  irregulai Iv 
serrate  leaves  and,  distally,  microphyllons,  elongated  leaves,  a  plant 
is  present  which  has  no  tapered,  microphyllons  branches  and  has  finely 
serrate  leaves.  The  two  plants  are  separable  as  follows  : 

a.  Cells  of  median  part  of  leaf  with  coarse,  nodose,  ±  confluent 
trigones,  contrasted  to  equally  thick-walled  marginal  and  sub¬ 
marginal  cells  and  equally  thick-walled  cells  of  basal  vilta  ;  knf 
margins  with  ca.  90-100  displaced,  sharp  but  minute,  1 -celled  ser¬ 
rations  ;  marginal  and  submarginal  cells  11-13  p,  median  cells  1.3- 
18  •  15-21  p,  basal  ones  13-1(5  >.  60-100  p  :  branches  lateral- 

intercalary . Plagiochila  sp.  (Vienna  865.  p.  p.i, 

a.  Cell?  of  median  part  of  leaf  without  distinct  trigones,  ±  tllick- 
walled  (but  less  so  than  marginal  3-6  cell  rows) ;  leaf  margins 
with  up  to  32-18  irregular,  small  and  large,  coarse  serrations 
(the  larger  of  3-6  cells),  not  displaced  ;  marginal  and  submargiu.d 
cells  (where  subquadrate)  15-20  p  on  an  average,  median  15-18 
(to  1 8-21 )  x  20-35  p,  basal  (15)  1(5-18(2,3)  (12)  18-35  p  ;  branches 

poslical-intercalary . C.  falrntu, 

C.alyplrocolea  occlusa  (Tayl.  &  Hook,  f.)  Schusl.,  comb.  n. 
Jungemannia  occlusa  Taylor  A  Hooker  f„  London  .Tour.  Bn|.  3: 
3(59,  1811. 

Plants  rather  similar  (o  falcala,  erect  in  growth.  caespitnM,  :’,-5 
(6)  cm  tall,  with  postical  branches  and  stolons,  rather  shiny.  Stem  IT- 
19  cells  high,  brown  to  fuscous,  not  black  (except  with  age) :  cortical 
cells  in  (1)  2  (3)  strata,  very  thick-wailed,  oblong  lo  narrowly  oblong, 
ca.  11-13  v  (30)  35-55  (65)  p,  often  appearing  even  narrower  (surface 
view)  because  initially  lateral  walls  are  very  strongly  thickened,  end 
walls  are  not :  with  age  lateral  and  end  walls  so  thickened  that  liiruina 
become  small  and  elliptical.  Leafy  shoots  not  or  sparingly  branched, 
Usually  simple,  straight,  not  or  ±  weakly  cerniwus  or  circinnate,  often 
strict,  stiffly  erect,  the  leaves  remaining  similar  in  form  and  size  above 
(except  with  gemma  formation).  Leaves  vertical  to  subvertically  oriented, 
very  narrow-based,  very  wide  (hence  strongly  constricted  to  the  inser¬ 
tion),  appearing  somewhat  decurved-homomallous,  erect  to  su L-recl. 
occasionally  appressed,  nearly  flat,  except  for  the  basal,  ±  concave 
area,  contiguous  to  (lateral  aspect)  imbricate,  asymmetrically  broadly 
reniform  (the  ventral  «  half  »  extraordinarily  dilated  and  varvingly  auri- 
culate),  ca.  1  125  p  wide  x  1  120  p  long  to  1  175-1  500  p  wide  x  1125-350  <i 
long  to  1  825  p  wide  x  1  1 10  p  long  (type),  entire-margined  (type)  or 
(rarely  and  locally)  faintly  denticulate.  Cells  very  small  peripherally, 
gradually  and  greatly  larger  basally,  in  peripheral  portions  of  leaf  slnmijbl ■ 
equally  incrassate,  gradually  grading  into  the  median  and  base  I  cells, 
which  are  -  collenchymatous  and  have  (in  general)  somewhat  thinner 
walls  ;  marginal  cells  ca.  13-15  p.  variable  ;  median  cells  subquadrote 
lo  short  oblong,  ea.  12-15  •  16-24  p  but  varying  considerably  in  si»‘: 
a  group  of  cells  at  the  base,  along  and  above  the  line  of  insertion,  shvwjbj 
elongated,  linear,  sometimes  sinuous,  with  ±  thickened  arid  sinuous 
longitudinal  walls  but  (often)  ±  thin  cross  walls,  ra.  15-21 
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(''•"> <in  tyi»)  t°  13-15  X  (38)  40-51  (55-66)  p  (in  RMS  48602c).  Median 
nils  with  (2)  .1-6  oil-bodies  per  cell,  colorless,  ±  rough-surfaced,  faintly 
Mryoidal  but  never  coarsely  so,  ca.  3.3-1. 5  p  and  spherical  to  2.5-2.S  x 
I  ''-' •  :i  few  10  3.3  x  8  u  and  ellipsoidal  to  ovoid  ;  smaller  oil-bodies 
mi  larger  than  chloroplasts.  Basal  linear  cells  with  6-9  oil-bodies  each, 
Hu  nil-bodies  somewhat  larger,  ra.  3  >-  3.8  to  3. 2-3. 5  x  5-6  to  3.5-1  x  6- 
,s  ■>.  cuticle  smooth.  Gemmae  at  apices  of  leafy  shoots,  2 -relied,  ellipsoidal, 
green.  <•«.  11  x  18  to  15-16  x  18-21  p  up  to  13-11  •:  23  p,  somewhat 
thick-walled. 

I  lioecious.  Gynoecia  on  abbreviated  poslical  branches.  Bracts  small, 
hyaline,  delicate,  ra.  700-750  p  long  v  575-600  p  wide,  ovate,  bilobed! 
lohr.  crenulale-den  liculate.  Perianth  absent:  sporophyle  protected 
liv  00  maturity)  whitish,  fleshy,  cylindrical-clavate  shoot  calvplra, 
'H)-725  P  »«  <lia,l>-  above  ■  2.25-2.1  mm  high;  sterile  archegonia 
i"sri  !''*!  chiefly  in  basal  0.2-0.25  of  calyptra.  Capsule  ovoid;  valves 
l-v  iralose  (averaging  38- 12  p  thick).  Epidermal  cells  with  strong  nodular 
thickenings,  at  least  on  alternating  longitudinal  walls  ;  interior  2-3  cell 
sli.v  1  with  strong,  vertical  (nodular)  thickenings  which  are  tangen- 
tiJ1 1 1 '  extended  (opposed  thickenings  with  an  H-shaped  configuration) 

1  "ay  extend  across  tangential  faces  to  unite  with  opposed  thickenings 
(tin  c  thickenings  becoming  annular);  innermost  layer  with  incomplete 
!<>  r  iipkne  semi-annular  bands,  usually  strong  and  thick,  often  becoming 
mum hn .  Epidermal  cell  layer  15-17  p  high;  remaining  strata  from  7-8 
(a  :  "  p  thick  each.  Elaters  ca.  90-120  p  long,  8-8.5  p  in  diam.,  the  ends 
"lmlcrately  tapered,  bispiral  to  the  ends  ;  spirals  ca.  3  p  thick.  Spores 
yelk  c.  brown,  13.5-15.5  p  in  diameter,  the  exine  with  delicate,  low, 
veriim  ulate  markings  which  fail  to  anastomose  (usually). 

lope.  —  Campbell  I.  (Hooker);  type  fragments  seen  (Vienna). 

I’lsi  HtBUTiON.  — -  My  study  is  based  on  the  type,  but  chiefly  on  the 
following  collections,  most  examined  while  living. 

V  .  Zealand  :  Bowen  Falls,  Milford  Sound  (RMS  18602  c,  with  gem- 
mm  ,  Stewart  Island,  Tin  Range,  summit,  at  1  200-1  500  ft.  (RMS 
•mI1  /»;  with  Pseudomarsupid i am  piliferum,  ArcJieophylla  srhusleri, 
Lepinseyphns  sp.  Avrochila  simpsonii ,  etc.  :  with  gemmae  and  capsules)  ; 
sha|!'  ••  soil-covered  rock  wall  near  waterfall,  near  Lake  Thompson  Hut, 

■"  Sd.  Track,  Fiordland  (RMS  18299  a  :  with  gemmae).  Tasmania  ; 
\'b  " , son  Peak,  Dec.  1913  (Weymouth  ;  reported  by  Rodvvav.  1916, 
as  A .  fakatus). 

k  ii.ogy.  —  C.  orclusa  is  usually  found  in  wet.  peaty  sites,  often 

. . posed,  wet,  peat-covered  cliff-faces,  often  where  there  is  seepage. 

0  •'  site  near  Bowen  Falls,  Milford  Sound,  where  the  species  occurred 
end  11  r  exactly  such  conditions,  at  sea-level,  the  gemmiparous  plants 
"it  associated  with  Arromastigum  brachyphgllum,  Herberta  alpina, 

' vii-iiophyllum  schismoides,  Telaranea  herzogii,  Trichotemnoma  eorru- 
!iat";,,.  Tcmnoma  quadripartilum ,  Chitoscyphus  nolophyllus,  C.  turgesrens, 
'■'itrn  Imcolea  polyacantha,  Lepidolaena  magcllanica,  Cheilolejeunea  sp., 
'■Hlp'nchila  pseudocclusa  and  other  laxa.  Under  more  shaded  conditions 
•|n'l  in  a  less  peaty  site,  over  shaded  rock  faces,  on  soil  (near  Lake 
Ihonipson),  the  species  occurred  with  Plagiochila  c-f.  fuscella,  P.  pleurotu, 
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Triandrophi/llum  subtrifidum ,  etc.  The  material  from  Stewart  l„  jn 
part,  occurred  in  peaty  sites,  a  component  of  «  moss  hummocks  #  jn 
subalpine  Nolhofagus  forest  relicts,  at  ca.  1  000-1  100  ft.,  associated 
with  Pseudomarsupidium  piliferum,  Archeophglla  schusteri,  Leploscgphm 
australis,  Acrochila  simpsonii,  etc. 

Differentiation.  —  A  remarkable  plant,  erect  in  growth,  showing 
typically  a  strong  contrast  between  green  to  olive-green  leaves  and 
pitch-black  stems.  The  plant  has  almost  a  plagiochiloid  facies,  suggestive 
of  Plagiochila  ansala,  owing  to  the  leaf  shape  and  orientation  (and  their 
insertion,  dorsally.  to  the  stem  midline)  and  occasional  presence  of  the 
denticulations  of  the  leaf  apex  and  postical  margin  (these  are  lacking 
on  the  type).  However,  the  entire-margined  anlical  margin  is  narrowly 
infolded  or  upeurved,  rather  than  dellexed.  Also,  the  line  of  insertion 
is  exceedingly  contracted,  partly  owing  to  the  non-decurrenl  antical 
base,  so  that  the  width  of  the  line  of  insertion  fails  to  exceed  (1.2  the 
leaf  width.  Perhaps  even  more  distinctive  are  the  leaf  cells.  These  are 
strongly  elongated  basally  and  sometimes  even  into  the  middle  of  the 
leaf,  with  somewdiat  thickened  walls  and  rounded  angles,  and,  here 
and  there,  strong  intermediate  thickenings,  the  cells  becoming  somewhat 
trabeculate  ;  the  marginal  and  several  submarginal  series  of  cells  tend 
to  be  more  subquadrate  and  they  are  strongly  thick- willed.  All  of  the 
cells,  up  to  near  the  margins,  tend  to  be  oriented  in  very  regular  lines, 
radiating,  fan-like  from  the  contracted  base.  A  similarly  regular  cell 
orientation  is  unknown  to  me  in  other  groups,  although  an  approach 
Lo  it  exists  in  Calyptrocolea  faicata  s.  sir. 

The  plants  of  RMS  48602c  are  sparse  but  notable  in  that  the  upper¬ 
most,  reduced  leaves  bear  smooth,  ovoid  to  ellipsoidal,  greenish.  2-celletl 
gemmae.  These,  range  from  14  x  18  u  to  15-16  X  18-21  p.  up  to  lli- 
14  x  22  p.  and  are  somewhat  thick-walled.  They  are  strikingly  similar 
to  those  of  Odontoschisma,  both  in  mode  of  origin  and  in  form,  suggesting 
that  perhaps  Muller  (1951-58)  was  right  in  placing  Odontoschisma  and 
Adelanlhus  s.  lat.  into  a  single  family.  Gemmae  have  not  been  previously 
noted  in  Adelanlhus  s.  lat..  Stephan i  (1908)  and  Degenkolbi:  (19H8) 
making  no  mention  of  them. 

I  was  greatly  surprised  to  find,  in  the  material  from  the  Tin  Range. 
Stewart  1.,  a  plant  with  a  postmature  sporophyte,  which  showed,  conclu¬ 
sively.  that  «  Adelanthus  »  occlusus  lacks  a  perianth.  The  periarith-like, 
whitish  structure  is  definitely  a  tubular-conoidal,  fleshy  shoot-calyptra, 
cum  calyplra,  with  the  old  archegonial  neck  visible  at  its  apex, 
and  sterile  archegonia  inserLed  for  a  distance  ca.  one-third  up  the 
surface. 

1  have  seen  similar  shoot-calyptrae  in  the  Tasmanian  plant  from 
Adamson  Peak.  Here,  also,  is  no  trace  of  a  perianth,  the  three  upper  bracts, 
which  are  rather  spreading,  being  free  to  the  base.  I  have  studied  both 
young  gynoecia  and  gynoecia  bearing  somewhat  immature  capsules 
(but  mature  shoot-calyptrae).  At  no  stage  in  development  can  a  pcrianlh 
be  seen.  The  shoot-calyptrae  may  occur  in  juxtaposed  pairs  —  Hie  short 
gynoecial  branch  producing,  evidently,  an  even  more  abbreviated  secon¬ 
dary  gynoecial  branch  ;  they  are  fleshy  and  are,  at  a  point  before  coinplcl'' 
maturation  of  the  perianth,  papillose  above  —  much  as  in  <■•  /w®1 
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M  thus  rathcr  similar  to  the  figure  given  by  Hooker  for  this  last 

species). 

The  species,  as  here  delimited,  is  polymorphous.  The  type  has  the 
liin'Mii.sh  <>  villa  »  of  the  leaf  base  minimally  developed,  with  cells  not 
r.\m-dingly  elongated  ;  iL  has  all  leaves  entire,  the  shoot-apex  rather 
n'rn uous-circinna te,  and  rather  frequent  ventral  branches.  Cortical 
, ,  in.  with  age  at  least,  are  very  thick-walled  —  the  lumina  becoming 
gnllul'ite,  ellipsoidal  and  widely  spaced.  The  lumina  may  be  only  1.8- 
7-"'  V-  (even  though  the  cells  are  12-13  x  35-15  p).  Medullary 

cells,  which  are  hyaline  and  thin-walled,  are  both  greaLer  in  diameter 
(, /.  I  1-18-24  p)  and  longer  (80-120  p  long  or  more).  As  in  other  collections 
seen,  the  dry  plant  is  rather  nitid.  Gemmae  were  lacking. 

I,\  contrast,  RMS  48299a  and  other  collections  seen  have  much 

I. Imi  and  more  extensive  regions  of  elongated,  often  sigmoid  cells  or 

II.  leaf  base.  Perhaps  two  species  are  involved  -  but  I  have  not  been 
al,i,  to  find  sharp  differential  criteria.  Both  orientation  of  the  leaves 
ami  l lie  diagnostic  leaf  form  serve  to  unite  all  the  phenotypes  seen. 

Calyptrocolea  gemmipara  Schust.,  sp.  n. 

I'!mlae  erectae,  ramulis  poslids  intercalaribus ;  caul  is  cotiice  rigido 
<■<■11  alarum  cum  parietibus  crassis  valde  productarum  praeditus.  Folia, • 
"Hcnae  iritegrae,  orbiculatae,  cellulis  parietum  crassiorum  marginatac. 
Corpora  ole.ifera  non  colorala,  nonnutla  per  cellulam.  Amphigastria  nulla , 
i"‘[  riguissimg.  Gemmae  unicellu lures.  Dioica.  Androeda  pallida ,  spicata, 
minima,  postice  orta.  Ggnoeda  in  ramulis  brevibus  poslicis,  sine  perianlhio’. 
(■apaila  ooata,  pariete  4-6  slratoso.  Elateres  bispiralaes. 

('hints  rather  small,  erect,  ±  olive-green  to  deep  green,  nitid,  the 
sl' 1 brownish  (hut  never  fuscous  as  in  Adelanlhus )  with  matuiation, 
12  (15-20)  mm  high,  forming  loose,  interwoven  patches,  ±  caespitose. 
Mi'  "Is  rather  rigid,  straight,  not  curved  or  coiled  at  apex,  1  100-1  250 
11  1  •ll,t  P  wide  with  leaves,  sparingly  branched,  the  branches  exclusively 
li'  i  older  sectors  of  plants.  Branches  exclusively  intercalary,  originating 
fni  ,  ventral  angle  of  lateral  leaves,  or  from  the  very  narrow  ventral  mera 
Pl"l1'  •  never  from  leaf  axils  :  branches  originally  at  a  wide  angle  from 
l,:ini|l  axis,  but  shortly  above  origin,  and  often  almost  immediately, 
ni'i  ij | >•  ly  geniculate,  the  branches  coming  to  lie  parallel  to  parent  axis, 
‘{"  point  of  geniculalion  often  with  u  positively  geotropic,  brownish, 
I'csinjudly  leaved  stolon  (often  remaining  vestigial,  as  a  mere  conoidal 
•T‘" ).  the  erect  leafy  branch  and  its  poslical,  basal  stolon  lying  closely 
juxtaposed  to  the  parent  axis.  Stem  rigid,  straight,  160-175  (195)  p 
"i  i  am.,  18-16  cells  high,  cortical  cells  in  2  (-3)  strata,  thick-walled,  nar- 
ccclangulate,  the  cells  dorsally  averaging  10-13  (-11)  x  (25)  30- 
1,1  I  'O  p.  long,  with  rouuded  lumina.  Rhisoids  ubsenl  on  leafy  stems, 
b,  i\,s  subequal  in  size  throughout,  sublransversely  oriented,  the  line  of 
iiisoi  lion  narrow  ( base  thus  strongly  narrowed),  but  approaching  ventral 
■i" 1 1 1 1 1 1 1 ■  of  stem  (ventral  merophytes  only  1-2  (-3)  cells  broad),  altaining 
i /  midline  of  stem  (no  dorsal,  leaf-free  strip)  ;  leaves  rather  stiffly, 
''"•iih:  patent,  pedinalely  distichous,  distant,  entire-margined  (except 
the  ±  weakly  crenulale  margins),  nearly  orbicular  to  broadly  oval 
1,1  weakly  obovate,  symmetrical,  widest  at  or  a  little  above  middle,  from 


ca.  375-390  p  wide  x  100-110  p  long  up  to  725-750  p  wide  x  725-815  p 
long,  the  postical  margin  strongly  convex,  the  antical  somewhat  less  so, 
remote  to  contiguous,  succubously  inserted  except  dorsally,  when'  vir¬ 
tually  transversely  inserted  (as  a  consequence,  the  dorsal  base  of  leaf 
elevated  sharply  and  strongly  above  stem,  standing  stiffly  erect) ;  leaves, 
except  at  base,  where  slightly  concave,  nearly  plane,  the  distal  portions 
of  the  almost  transversely  oriented  mature  leaves  often  somewhat  squarrose ; 
marginal  cells  often  forming  a  weakly  elevated  margin.  Underleaves 
lacking,  or  mere  slime  papillae.  Cells  small  and  firm,  smooth ;  marginal 
3-4  cell  rows  with  walls  somewhat  thickened  and  trigones  concave-sided, 
forming  a  vague  border  evenly  transitional  into  the  laminar  cells  ;  median 
and  basal  cells  nearly  or  quite  thin-walled,  with  moderate,  concave- 
sided,  to  rather  conspicuous,  weakly  bulging  trigones  ;  radial  walls  of 
marginal  row  of  cells  sharply  dilated  near  leaf  margins,  appearing  swollen, 
projecting  as  weak  convexities,  the  leaf  thus  appearing  faintly  crenulatc ; 
marginal  cells  ca.  10-14  (15)  p,  tangentially  measured,  subquadrate 
or  elongated  at  right  angles  to  margin  ;  median  cells  ca.  15-18  (111) 

17-22  p;  basal  cells  somewhat  elongated  (14)  15-20  x  25-15  p.  oil- 
bodies  of  median  cells  (3)  4-6  per  cell,  large  for  cell  size,  ca.  (4.5)  5-6  u. 
and  spherical  to  ovoid  and  5-6  X  6-8  p,  appearing  granular  (only  slightly 
roughened  externally),  much  larger  Lhan  chloroplasts,  greyish  to  sub- 
hyaline.  Asexual  reproduction  occasionally  present,  by  means  of  delicate, 
small,  1  -celled  gemmae  produced  in  fasciculate  masses  from  apices  of 
reduced,  toothed  leaves  found  in  the  apical  region  of  the  plant  and  often 
also  from  apices  of  abbreviated  or  attenuated  geotropic  stolons.  Gemmae 
colorless  or  greenish,  slightly  thick-walled  at  maturity,  ellipsoidal  and 
ca.  10-11  x  12-16  p  (gemmae  of  leaves),  or  7.5-9  x  11-16  p  (gemmae 
of  stolons  or  flagella  tips). 

Dioecious.  Androecia  compact,  bud-like,  postical :  often  from  base 
of  a  postical  branch  or  postical  stolons  (sometimes  replacing  the  postical 
stolon  normally  developed  at  the  base  of  a  vegetative  branch) ;  androecium 
ca.  330-360  p  wide  X  500-575  p  long,  very  compact,  ±  hyaline,  formed 
of  4-5  (-6)  pairs  of  tightly  imbricate,  strongly  concave,  unlobed  bracts; 
bracts  hyaline  or  subhvaline,  in  part  with  the  marginal  cells  usually 
in  groups,  characteristically  elongated  at  right  angles  to  the  margin  (these 
cells,  near  them,  on  the  margins,  elongated  parallel  with  margins  and 
ca.  10-13  x  20-25  p  ;  the  margins  faintly  crenulate,  but  otherwise  entire. 
Monandrous  ;  antheridial  stalk  1 -seriate.  Gynoecia  on  abbreviated  postical 
branches,  often  two  side-by-side,  often  several  serially  juxtaposed  from 
ventral  side  of  same  axis,  only  from  older  stem  sectors  ;  gynoecial  branches 
short,  initially  somewhat  spreading,  then  rather  abruptly  arched  and 
becoming  erect,  invested  with  (2-)  3-4  pairs  of  small,  scale-like,  transverse, 
subinvolucral  bracts  (and  bracteoles)  that  gradually  increase  in  size 
upward,  become  imbricate,  and  basally  invest  the  innermost  bracts 
and  bracteole.  Inner  bracts  and  bracteole  usually  erect  basally.  the 
apices  arched  outward  and  obliquely  to  widely  patent  to,  often,  squarrose. 
often  loosely  canaliculate,  hyaline  and  echlorophyllose,  delicate,  rather 
variable.  Bracts  usually  ovate  or  ovate-pointed  in  shape  when  flattened, 
from  500-550  p  wide  x  675-750  p  long  to  700  p  wide  x  775-800  p  l°nS- 
often  shortly  bifid  or  emarginate,  or  at  least  bidentate  apicallv.  the 
arched  anterior  margin  alternatively  with  2  (-3)  small,  antical.  erect 


I"1" “,lllch, r  *"l‘nllaU'  ;  sparingly  setnlose-iienlicnlale 

1,1  M  liilose-oiliolate,  tbf  longer  leeth  MM  (formed  of  elongated  cells 
:  "  x  the  '-“'In  variable,  in  part  mere  erect,  partially 

. . .  clangated.  i  |,uinfed  cells  i  lobe  apices  usually  shortly  ani- 

. .  ;  ■»»«  margins  of  bracts  less  scrrulale-clcntirulate,  here  and 

I'1"'"  I,!,r"-V  «*»<*»  “Us-  Bmdtole  foryr.  formed  and 

nn.emed  like  (he  brarfs.  lanaolalr-poinled.  w.  f>50  a  wide  111)11  a  long 
111  '  800  u-  “P'rt'lnle  (apieulns  formed  of  2-3  superimposed  cells) 
ni;ii“in  sparingly  setulose  Lo  setulose-eiiioiate  with  1-celled,  -l  oblique 
l„  enrf  kmg  leeth  to  creiialate-serrulate.  Ardregonia  numerous,  m. 

'  '  /  '  ,',,"n  8  but  wltl1  aa  errrl,  eiternatly  (with  age)  ri.LUjhened 
slwnl-ialyptra  (bearing  on  its  surfaces  not  only  the  .  sterile  .  archegnnia 
fill  scattered  irregular  papillae  formed  of  loosely  attached  few-celled 

. . 11'  1,1  leptodermous  cells):  shoot-calyptra  ru.  I  150-1  300  o  high 

»iit  ft  mouth  at  least  after  extrusion  of  sporophytc,  often  similar  to 

. . t-cnlyptrae  ol  Ktmmfiu,  together  with  [lie  arcuate  sexual  branch 

. S  »  structure  merely  some  2  100-2  500  p  high.  Mature  sporophytc 

™' . Immillurc  capsule  with  wall  1-6  stratose,  firm  and  rigud. 

r.l;iti-rs  hispiral. 

,,v™  . . ‘m,l:  Westland  Prov.  0.6  mi.  below  Haast  Pass 

l/l.l/.S  .).|.)04). 


i  ivi’Ks  -  Over  soil-covered  rocks,  in  Danlhonia-Hcbc  transition 

H'1  11  subalpine  scrub  and  alpine  tussock-grass  zone,  E.  side  of  Ml. 

,'-'1  1,1  ■  AlL  Egmont  Nal.  Park,  New  Zealand,  rn.  1  500-500(1  f!  (H  1/ 
A  "  U;  Srll!'sl  £  *  P ■  Drucc  W003  ;  with  Hi, menu  phi, llum  multi /idum 

""  '  ',ck  "all)-  "  et-  Peaty  hank,  over  ledges  at  edge  of  small  intermittent, 
'“'•'•"ling  stream  between  rocks,  near  the  waterfall  below  Thompson 
:!  mi;  abnve  Dake  Thompson.  W.  of  Lake  Te  Anan,  Fiordland 

Vti.  1  .'irk  (II MS  18298a).  Wet,  peaty  bank,  0.1 -0.2  mi.  S.  of  Haast 
I"-;  1  /  >0-1  800  ft.,  Otago  Prov..  South  Island  (RMS  5:5 181). 

If  second  cotype  specimen  occurred  admixed  with  Geocalyv  novae- 
y,ul'll"e -  A  Hi sonia  cockmjnii  (15),  Marmpidium  knight  ii,  Triandro- 
sllbh'i  fidum,  Catyptror.olea  falrala  and  several  species  of  Lepidozia 
:“"1  Airrolcpidoziu.  The  material  grew  in  dense  shade  under  permanently 
moist  conditions. 


"  1  ekenttation.  —  A  most  peculiar  plant,  not  at  all  closely  allied 
1,1  Oil’  three  other  taxa  here  referred  to  Cnlqptrocoleu.  Superficially 
perluips  to  be  confused  with  certain  species  of  Jackiella. 

II"  abbreviated,  compactly  spicate  to  bud-like,  hyaline,  postical 

, . .  are  indicative  of  this  genus,  as  are  the  alternate,  small,  orbi- 

,  ar  k'aves-  Differing  from  any  other  species  of  that  genus  known  lo  me, 
'■  Angupumviis  Schiffn..  in  the  erect  growth,  the  development 
w'.’iunae,  and  the  very  peculiar  branching  pattern.  Calqptrorolcu 
Stinmipmv  should  be  compared  to  the  latter  taxon.  The  ability  of  the 
pros<'nL  sPecies  to  develop  gemmae  from  the  apices  of  stolons  or  flagella 


•  lllinonia  corknymi  (Goebel  ex  Staph.)  Seined.  --  Calyculuria  roekaynii  (Goebel) 
1  •  spec.  Hep.  0  :  70,  1017  —  Allinonia  moerckioiden  Herzog,  Iledwigia  SO  :  77.  10 11 

-  Tl"'  lj!tsis  f'n'  lljl‘  synonymy  proposed  is  discussed  elsewhere  (.Schuster, 
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is  unique.  If  a  living  mat  of  plants  is  dissected,  the  older,  brown  stems 
will  bear,  amidst  them,  descending  stolons.  Some  of  these,  which  nmv 
he  long  and  slender  (120  p.  in  diameter)  have,  at  the  tips,  1-2  small,  reduced 
leaves,  which  invest  a  large,  intensely  green  mass  of  gemmae.  At  times 
the  stolons  do  not  elongate  before  gemmae-formation  is  initiated  ;  then 
there  appear  to  be  swollen,  green  masses  of  gemmae  produced  frum 
the  ventral  face  of  older  stem  sectors. 

Branches  appear  to  be  formed  either  from  a  point  at  the  ventral  angle 
of  the  lateral  leaves,  or  are,  at  least  in  some  cases,  postical.  They  are 
usually  precipitously  geniculate  and  become  abruptly  erect,  after  initially 
growing  out  at  nearly  right  angles  to  the  parent  axis  ;  at  the  point  of 
angulation,  a  conical  cell-mound  appears  to  almost  always  form,  which 
potentially  (and  usually  actually)  develops  into  a  stout  flagellum  or 
stolon  that  grows  precipitously  downward.  Thus,  from  the  postical 
face  of  the  stem  appears  to  arise  a  sympodial  pair  of  axes,  which  grow 
abruptly  away  from  each  other,  and  which  are  closely  juxtaposed  al 
their  bases  to  back  of  the  parent  stem.  Analogous  branching  pallerns 
exist  in  certain  Plaginchilaceae  (see  Schuster,  1959-60),  but  the  geniculate 
branch  and  the  stolon  issuing  postically  from  the  geniculation  are  there 
less  intimately  juxtaposed  to  the  parent  stem  -  -in  other  words,  the 
geniculation  and  the  stolon  are  situated  a  perceptible  distance  above 
the  origin  of  the  branch. 

Another  peculiarity  of  this  species  is  the  tendency  towards  dilation 
of  the  radial  septae,  situated  between  marginal  cells,  at  and  near  their 
juncture  with  the  free,  outer,  tangential  walls,  forming  narrowly  wedge- 
shaped  thickenings,  which  are  dilated  outward,  thus  giving  the  leaf 
a  slightly  crenulate  appearance.  The  marginal  cells,  when  the  plant 
is  examined  under  low'  power,  appear  Lo  he  slightly  tumid. 

The  plant,  in  the  field,  has  much  the  color  and  appearance  of  a  small 
but  nitid  Solenoslonm  rotata.  The  more  subLransverse,  stiffly  pectinate 
leaves,  with  their  apices  frequently  squarrose  ;  the  much  smaller  arid 
different  leaf  cells  (particularly  the  marginal  cells) ;  the  transverse  dorsal 
ends  of  the  leaves  and  the  peculiar  postical  or  lateroposlical,  non-axillary 
branching  and  development  of  stolons  readily  separate  Cahjptroailca 
gemmipara  from  this  species,  and  from  most  other  species  potentially 
conf usable  with  it,  Jackiella  curvala  Allison  &  Hodgson,  (Hodgson, 
1958,  p,  571 )  is  a  prostrate  plant,  with  erect-spreading  brownish,  imbricate 
leaves  ;  it  has  spicate  androecia  consisting  of  5-15  pairs  of  bracts.  It 
also  has  larger  median  cells  (to  .'30  p).  When  fertile,  the  conspicuous 
marsupia,  and  the  unique  anatomy  of  the  seta  and  of  the  two-slratosc 
capsule,  prohibit  confusion  with  C.  gemmipara. 

Calyplro'olea  gemmipara  may  produce,  al  least:  here  and  there,  small 
underleaves  of  sterile  stems.  The  largest  are  perhaps  2-3  cells  wide  at 
base  and  consist  of  merely  a  transverse  row  of  2-3  cells,  or  else  bear 
2-3  shorl  lobes,  each  one  cell  long  (and  terminated  each  by  a  slime  papilla). 
Such  underleaves  approach,  if  they  do  not  equal,  those  of  such  species 
as  Jackiella  anguslifolia  Ilerz.  (Herzog,  1950,  ]).  296,  fig.  14-15). 

The  present  species  bears  certain  obvious  affinities  to  Marsupid turn 
x.  lat.  Indeed,  in  Hodgson  (1958)  it  keys  readily  to  M arsup idium  and 
not  at  all  to  Jackiella  ;  under  Marsupidiiim  it  keys  (toe.  cil..  p-  p6) 
only  to  M.  abbreviatam,  which  is  a  much  larger  plant  (to  4  cm  high)' 


Source :  MNHN,  Ps 


II  also  has  very  concave  leaves,  ol  a  different  appearance.  The  leal 
cells  mr  also  much  larger  than  in  C.  gemmiprtra. 

',k,f  f*  the  present  species  to  .  Adelanlhm  „  acetous  and 

1  a, /rains  is  unthinkable  :  the  decurved-hoin.nnalkius,  asymmetrically 
mile,™  leaves  ol  these  last  two  species  preclude  confusion. 

Calyptrocolea  perssoaii  Schust.,  sp.  n.  (16). 

P'!"l T  £m,wi  *•».«"  »"•’  'imifimlwnem  mtmalnm  UmUmmoda 
,»»/  airs  ;  ram  I  post  irate  akp*  rarius  Memle.s  aiillaresane  ■  apices 
TV"  re™“to-  S«w  seltulas  corlicaks,  membram  era,™ 
bieul-obionc/as,  ca.  1.1-16  I  1-25  p  habeas  ;  flagella  freqwmlia 
flcmmuc  subrosea  {saltern  iislalitrr).  Folia  emlo-palenlia  a  las  act 

•1 .  ;'"7"  mmitaiine  sabacqm,  mtimdala.  manjmibus  inleqris 

mtimdahs.  Membrane  cdlutarum  mar, /In, ilium  non  crass, le  iriatma 
I'Mfildiles  (hoe  manjinam  snepe  dik, tails)  cellular  dimorphic, ic  ■ 
/,/"n  a  -('«'«  ■*)  o/f(  habcnlcs,  pauciores  sine  qutlis  old  ■  cellula’c 
bus, a,  -  l..)-2  plo  longiores  quam  latae.  Gemmae  nullae. 

Plains  caespitose,  forming  a  turf  of  erect,  freely  branched,  inter¬ 
im  ’ranches  green  to  slightly  olive-green,  with  the  mathre  stem 
lirm'iinli.  I  lanls  8-la  nun  high,  the  leafy  shoots  ca.  725-1  150  a  wide 
<dinr,t'h,  leaned  throughout ,  the  apices  slricL,  never  cermwus  or  circinnalc 
i>"  /  H  er  leaved  Branching  intercalary,  the  branches  bolh  lateral 
'  I'1  axds)  and  postical,  the  postical  more  frequent,  often  at  base 

wi  h  ,  descending  stolo niferous  postical  branch  :  stolons  usual!,,  pinkieh- 
' 1 '  L;n,s':('-  15d-]7°  H  111  duun.,  the  corLical  cells  brownish  at  matu- 

"ooyabne,  thick-walled,  subquadrate  to  shorl-oblonq,  ca.  (12) 

,  "  7de,x  j13'  1J1"25  (26)  t*  lon»  ;  medullary  cells  much  longer, 
l'  '",werll cn/»  ±  distant,  erect-spreading  (ca.  10-50")  usually,  rolun- 

i,  "'"row-based,  ±  decurrent,  both  ca.  6(50  p  wide  x  580-620  u 
,eaf  midIjne,  to  740-850  (900)  p  wide  x  620-685  (700)  p  long 
,  ",;'fns  evenly  rounded,  dUtally  never  truncate  or  reliise,  entire  • 
5“  "l(  "lmUely  con,cave  in  central  portions,  the  peripheral  portions  nearly 
l.  margin  slightly  re/lexcd.  Marginal  cells  not  thick-watted,  the  radial 
7  ,  "ben  shghtly  dilated  outward  (as  in  C.  gemmipara).  trigones  dis 

III  aiedian  cells  with  trigones  concave  to  straight-sided,  but  mode- 
"  ,  ■  ,  ,''§e’  intervening  walls  barely  to  little  thickened  ;  marginal  cells 

^^inadrate  ;  median  cells  ca.  15-18  x  16-18  (21)  p.  rounded. 

«  V,  ,  !"S"  ,ells  ltl  e  eluntlul(’<J  and  not  differentiated,  ca.  (IB)  1.5-18  p 
" 1  -  '-28  p  long.  Cells  smooth,  moderately  chlorophyllose,  dimorphic  : 

:,(|l!;IJ"n|y  each  with  2,  extremely  rarely  oil-bodies,  a  minority  of  10- 
'  <>il-l>odies ■  oil-bodies  colorless,  faintly  granulate.'  almost 

-  ‘‘xlernally,  subspherical  to  ovoid,  ca.  :i  >;  4.5  to  .4. 5-1.5  \  0.5- 
77  ;'!  'Phenca!  and  4-1.5  (5)  p.  llndcrleaoes  distinct,  oppressed,  smalt, 

'"  iniac  or  <d'a-  90-180  p  long.  Rhi  raids  frequent,  even  on  leafy 

in,  i  under,raf  bases,  short,  colorless  to  pinkish-tinged.  Asexual 
P  whirl  ion  apparently  uniformly  absent. 
otherwise  unknown. 


honor  of  the  eminent  Swedish  hoputicologist,  Dr.  Herman  Peiisbos. 
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Type.  On  cliff-walls,  subject  to  inundation,  adjacent  to  sleep  cas¬ 
cades  and  small  water-falls,  F..  entrance  of  Homer  Tunnel,  head  of  Ifollv- 
ford  Valley,  3  000-3  050  ft..,  Fiordland  Nat.  Park.  South  Island,  New 
Zealand  (RMS.  55596).  Associated  was  Temnoma  quadriparlilum. 

The  position  of  this  species  in  Culyplrorolea  is  subject  to  possible 
doubt,  in  the  absence  of  reproductive  material.  However,  the  species 
is  very  similar  indeed  in  most  of  its  features  to  C.  gemmipara  ami.  in 
facies,  is  almost  indistinguishable.  It  differs  from  this  in  a  series  of  goml 
vegetative  characters,  i.a.  :  l.-The  leaf  cells  are  dimorphic,  with  a 
majority  (in  living  leaves  in  thrifty  condition)  bearing  two  oil-bodies 
each,  a  minority  of  10-20  %  lacking  oil-bodies  altogether  -  no  transi¬ 
tional  cells  with  single  oil-bodies,  or  oil-bodies  greatly  reduced  m  size. 
2.  -  Stem  with  cortical  cells  thick-walled,  but  short-oblong,  not  distinctly 
elongated.  3.  -  Branching  differing  in  that  frequent  to  occasional  lateral, 
intercalary  branches  are  found,  as  well  as  postical,  intercalary  ones; 
the  lateral  intercalary  branches  are  found  in  the  axils  of  normal  leaves. 
1.  -  Distinct,  if  small  and  appressed  underleaves  are  found  on  leafy 
stems.  1  have  seen  no  gemmae  in  C.  perssonii  whereas  gemmae  are  fre¬ 
quently  to  normally  present  in  C.  gemmipara. 

I  am  of  the  opinion  that,  in  spite  of  an  overall  near  identity  in  facies 
and  size,  these  two  species  are  only  remotely  allied.  Both  species  have 
somewhat  similarly  oriented,  subrotundatc  leaves,  with  cells  of  similar 
size  and  form,  but  leaves  of  C.  perssonii.  tend  lo  be  more  vertically  oriented 
and  more  concave,  whereas  those  of  C.  gemmipara  are  more  nearly  sub- 
horizon  tally  spreading,  and  considerably  less  concave.  The  stolons  ol 
perssonii  are  usually  pinkish-tinged,  at  least  basally,  in  ■  ■  i. Lrnsl 
lo  the  brownish  leafy  stems  —  a  most  diagnostic  feature.  Such  a  pigmen¬ 
tation  is  totally  lacking  in  any  portions  of  the  plants  of  the  other  species 
I  have  seen.  The  very  short  cortical  cells,  often  no  longer  than  broad, 
with  the  medullary  cells  situated  immediately  under  them  clearly  much 
more  elongated,  are  also  distinctive  features  of  this  species. 

The  species  diagnosis  hardly  does  justice  to  the  very  distinctive  orien¬ 
tation  and  form  of  the  leaves.  When  a  plant  is  examined  in  antica!  aspect 
the  leaves  are  seen  edge-on,  and  are  seen  to  be  rather  concave,  almost 
saucer-shaped,  with  the  arnica!  and  distal  marginal  portions  slightly 
but  definitely  recurved  ;  the  leaves  are  rather  stiffly  and  regularly  patent 
at  an  angle  of  ca.  40-50°,  very  regularly  oriented,  and,  because  of  their 
orientation,  the.  stem  is  almost  totally  exposed  dorsally  and  will  rally. 
Dorsally  the  leaf  insertion  attains  the  midline  of  the  axis,  w-nlrally 
a  strip  4-5  cells  wide  is  «  leaf-free  »  and  represents  the  ventral  merophyU’S. 
The  uppermost  leaves  are  inclined  to  each  other,  and  their  marginal 
portions  are  contiguous  —  so  that  the  shoot-tip  has  much  the  aspect 
of  a  closed  bivalve. 

The  underleaves  are  easily  overlooked.  They  arise  from  a  tumid  base, 
and  consist  of  usually  two  curved,  irregular,  laciniiform  segments,  oppres¬ 
sed  to  the  axis. 


Source :  MNHN, 
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Appendix 

.\ihtanlluis  maydlanicus  (Lindenb.)  Mitt.,  .lour.  Linn.  Soc  Bot  7  • 
2-11.  1804  (17). 

I'luyiochila  magellanica  Lindenberg,  Spec,  llep.,  p.  164,  1811  ;  ^ 

\..  Syn.  Hep.  53,  1844  |Typus  :  •<  ad  fretum  Magellanicum  »  fMont.  in 

lib.  N.) |. 

I  lie  interpretation  of  this  species  is  difficult,  in  the  absence  of  an 
("'Icipiale  type.  Although  described  as  with  basal  cells  as  «  18  51  u  » 

(Stephani,  1908.  p.  598),  and  with  «  cuticula  laevis  »,  plants  from  Rio 
Azopardo,  Tierra  del  Fuego  (Dusen  81,  5/3/1885;  del.  Stephani)  arc 
.•ipparenUy  a  Jamesoniella ;  they  have  the  strongly  papillose  cuticle 
ol  ./.  i nlo rata.  Similarly,  the  unpublished  leones  of  Stephani,  based  on 
o  perianth-bearing  plant  from  «  Fretum  magell.,  herb.  Bescherelle  » 
are  .  I  early  a  Jamesoniella,  as  is  evident  from  the  perianth,  terminal  on 
"  '""'J  ,eaftl  axis<  mith  «  subHoral  innovation  and  the  lobate-laciniate 
bne  !s  and  bracteole.  The  diagnosis  in  Stephani  (op.  til.),  as  is  evident 
I'1’1"  llu'  B-ones,  ancl  the  associated  cell  measurements  given  are  based 
"ii  l he  Bescherelle  plant.  Thus  the  diagnosis  in  Stephani.  of  A.  maqel- 
i-s  based  on  a  Jamesoniella,  possibly  ,/.  colorata. 

Ii."  only  other  specimen,  determined  by  Stepiiani,  labelled  as  Ade- 
hinlli iis  rnagcllanicus,  from  Patagonia  occidentals,  Puerto  Bueno  (Dusen. 

’  l896) bears  t,le  perianth  at  the  apices  of  leading  shoots,  has  laciniate- 
:ile  bracts  ancl  bracteole  and  lacks  a  zone  of  narrow  cells  at  the 
leal  base.  These  plants,  again,  are  clearly  Jamesoniella  ! 

3.  niagellanicus  has  been  repeatedly  reported  from  New  Zealand 
‘"'■'I-  hy  Hodgson  and  by  Stephani).  However,  in  part  at  least,  these 
reports  refer  to  Calyplrocolea  oedusa,  if  the  confused  accounts  or  this 
spc’ies  in  Hodgson  can  be  interpreted  correctly.  | If  my  interpretation 
ls  '"'Tect,  what  she  initially  called  A.  magellanicus  Calyplrocolea 
oi '  f/.v"  ;  what  she  had  originally  called  «  Jamesoniella  oedusa  »  and  later 
■hmesonieUa  pseudoedusa »  =  Cryptochila  pseudoedusa]  (18).  In  part, 
mwi'ver,  the  New  Zealand  reports  of  «  AdelanthttS  magellanicus  »  refer 
"  nmrsonieila  colorata.  Thus,  the  only  specimens  seen  from  New 
•  identified  by  Stephani  as  «  Addanthus  magellanicus  »,  are  two 
111  11111  British  Museum,  one  collected  by  Kirk,  the  other  by  Krone 
.1  u  r  bears  a  locality  other  than  «  New  Zealand  »,  nor  a  date).  Both  are 
!,‘ar,y  '"mesomelia  colorata,  as  is  evident  from  the  large  trigones  and 
H'f  reddish-brown  color,  as  well  as  the  many  and  scattered  rhizoids 
"  iealy  axes,  and,  above  all,  by  the  strongly  papillose  cuticle. 


11  1  I"'  oil Mtion  ol  Dir  author  of  tin-  combination  as  *  Spruce,  J.  of  Hoi ..  18711,  p.  20  • 
"  '  ''  ;  1  •"ll  I  UK'S),  us  everything  else  said  about  this  taxon  in  Stephani.  is  in  emu. 
1,,-JV  -''Wed  In  the  nomcnclatural  confusion  in  the  two  papers  of  Hodgson  (imn. 

'■  us  to  the  ilorsnl  and  postical faces  of  the  plant  —  . . face  »  described 

'  "R'l'ul  in  Hodgson  ( 1  OaS)  is,  unquestionably,  the  posticnl.  anil  vice  versa.  Thus 

. -"“"■Iln  «  pseudocclusa  Hodgson,  as  initially  described,  is  a  thoroughly  misleading 

"""T1  lice  Schuster,  11183,  pp.  281-285). 


Source :  MNHN,  Paris  ■ 
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Addendum 

tl,e  lhree  ycars  since  tl»s  paper  was  submitted  for  publication, 
l"°  i  <  rtmiMiL  papers  have  appeared.  Grolle  (Trans,  Brit.  Bryol.  S<><\.  I 
1  I  I  '7-1 15,  1903)  attempted  to  unite  Adelanthus  decipiens  with  Pscudo- 
111111  '/"dattn,  on,  in  my  opinion,  inadequate  bases.  Hodgson  (Trans 
lloii.  S 'or.  New  Zeal.,  Botany,  i!  (1)  :  07-97,  1965)  erroneously  concluded 
'hal  "  kitten’s  type  (of  Adelanthus)  is  A.  falcatus  »  -  -in  'spite  of  the 
lari  that  Mitten  selected  no  type.  A  detailed  exposition  of  the  nomen- 
i  'I " 1  a  1  chaos  i"  this  complex  is  given  in  Schuster  (1907) ;  in  this  paper  I 
h:i"'  -llso  g‘ven  illustrations  that  buttress  the  taxonomic  conclusions 
ul  the  present  paper. 


Source :  MNHN,  Paris 


Observation  sur  quelques  especes  du  genre 
Fissidens  (III) 

par  M.  Bran-  (1)  et  R.  B.  Piermot  (2) 


Dans  une  precedeule  note  (•{)  nous  ecrivions  a  propos  de  Fissidens 
cyprius  Jur.  :  «  11  faudrait  voir  le  type  de  Juhatzka  pour  savoir  si  les 
affinitcs  de  la  plante  qu’il  a  decrite  sont  a  chercher  vers  /•'.  bryoides  ou 
pen  I -el  re  plutdt  vers  /•’.  impur.  Une  svnonymie  possible,  /•'.  nmeuidis  = 
/■'.  cyprius.  rest?  a  demontrer  mais  n’est  pas  exclue  ». 

Grace  a  I'amabilite  de  M.  le  Directeur  du  Naturhistorisches  Museum, 
Botanische  Abteilung,  de  Vienne,  qui  a  bien  voulu  rechercher  le  type 
de  /•’.  cyprius,  nous  avons  pu  ainsi  etudier  trois  parts  de  la  recolte  originate 
du  Docieur  F.  Unger  qui  constituent  le  type  de  l’espcce. 

An  premier  coup  d’ceil,  aucun  doute  n’est  possible,  la  plante  du  Roc- 
leur  Unger,  recoltee  en  avril  1962  a  Chrysostoind  dans  File  de  Chvpre, 
esl  idenlique  a  louLes  les  plantes  rapportees  a  F.  Bambert/eri  Sclipr. 

Mais  cette  constatation  n’est  pas  sulTisante  pour  regler  le  soil  d, 
/'.  cyprius  en  balance  depuis  plus  d’un  siecle.  11  faut  reprendre  le  probleme 
en  eommencant  par  la  diagnose  de  Juratzka  (12)  reprise  par  Limit, n  air 
(li)  (|ui  l'a  considerablemenl  developpce.  Gel  auteur  donne  les  feuilles 
eoinine  largcmeul  lanceolees,  insensiblement  acuminees  (breit  lanzel llich, 
allnialilieli  zugespilzl).  Les  dessins  qui  acc.ompagnent  le  type  et  qui 
soul  vraiseinblablement  de  la  main  de  Juratzka  montrent  des  feuilles 
plutdt  oblongues,  ligulees,  correspondant  mieux  au  type  de  l’espect. 
Ges  feuilles  sont  exactement  semblables  a  cedes  que  figure  Husnoi  (HI, 
T.  15)  pour  /•'.  Bambergeri.  Juratzka  decrit  le  limbidium  tres  large 
a  la  base  de  la  lame  vraie,  expression  reprise  par  Limpricht.  Ce  earaclere 
ne  sc  verilie  que  sur  les  feuilles  periehetiales.  Limpricht  insiste  par 
deux  fois  dans  sa  description  sur  la  ressemblance  de  F.  cyprius  et  F.  Ilwn- 
bcrycri,  et  conclut  a  la  tin  de  1'article  :  «  Moglichenvcise  gehiirl  aiieli 
/•'.  Bumbergcri  in  diesen  Forinenkreis,  dock  sind  zur  Zeit  lceine  Zwischeu- 
fornien  bekannt.  » 

La  dilTerence  essenlielle  que  retient  cet.  auteur  est  indiquee  dans  la 
cle  (question  6)  :  absence  de  gametange  male  axillaire  c.hez  /•'.  Butubci ijen, 
presence  de  ces  formations  envcloppees  dans  les  feuilles  perigoniales 
en  dessous  des  gametanges  femelles  chez  F.  cyprius. 

Nous  avons  precedemment  montre  (4)  la  variability  de  ce  earaclere 
chez  certains  Bryoidium. 

|ll  Utibimiloiri-  do  ltotuutqil&  ,*l  ( 'i yulugain u1.  fcoolo  Natiouulo  do  Sledocino  ol  Uiiu 
nincie  do  Dijon. 

(2)  ficolo  Bonpluiid,  La  Rocliollo. 


Source :  MNHN,  Ps 


Dc  plus  Limfricht  ajoute  que,  chez  F.  Bambergeri,  1'on  pent  trmivei 
des  iintheridies  jsolees  en  dessous  des  archegones. 

p< > ri i:n  m:  la  Varde  (15)  precise  qu'ii  a  remarque  que  F.  Bamberger i 
e l ; i i 1  polygame  [expression  employee  d’aillcurs  par  Limfricht  pour 
/■•  cyprius  (polygam) )  ;  il  ecrit  :  «  A  ce  propos  je  crois  iuteressanl  de 
signaler  qu’a  plusieurs  reprises  j’ai  observe  pres  de  la  base  on  vers  le 
milieu  des  rameaux  femelles  des  bourgeons  males  on  de  Ires  courts 
rameaiix  analogues  a  ceux  que  Ton  rencontre  aux  memes  places  ehez 
/•'.  impar. » 

l>"i  i  ay  (5)  identifie  /•’.  cyprius  avec  /•’.  Hamhergeri  et  ajoute  F.  alexati- 
itrimis  Lor.  II  remarque  que  la  plante  de  Lille  esl  plus  reduite  que  celle 
ile  I  -'"'jus,  et  celle  de  Saint-Pons  comparable  a  F.  cyprius.  C.’est  Dismiku 
(7)  i|ui  exhuma  le  taxon  de  Juratzka  pour  one  plante  de  Modane,  mais 
i'VMir  u'avoir  pas  vu  le  type  de  Cyprius.  Son  argumentation  esl  basce 
sin  li's  descriptions  de  Limfricht.  Nous  avons  vu  la  planLe  de  Dismiku 
ipii  u'est  qu'une  forme  de  F.  bryoides  (4). 

A  pres  Dismier,  Potif.r  of.  la  Varde  et  d'autres  auteurs  ont  cru 
recoil i niftre  /•'.  cyprius  dans  diverses  recoltes,  mais  il  semhle  bien  qu’aucun 
" ail  vu  la  plante  originale.  Potif.r  de  la  Vakde  lui-meme  signalail 
:i  I  no  de  nous  peu  avant  sa  mort  qu’ii  ne  connaissait  pas  /•’.  cyprius  type. 

Nous  avons  revu  une  serie  de  plantes  qui  lui  sont  attribuees  :  Dismiku 
(Trrmignon,  Savoie,  aout  1905) ;  e’est,  comme  la  Mousse  de  Modane, 
/'.  bryoides ;  a  cette  meme  espece  sc  rapporte  une  recolte  (I'Amann  (Locarno 
l-D-l'.I.'itl).  Henry  le  signale  vers  Kpinal,  mais  rest.  /•'.  Bambergeri.  Kn 
Ksp  ipne,  M.  et  Mme  Au.orgi:  ont  recolle  divers  F issidens  etudies  ]jar 
I’m  m  i;  de  la  Varde  (18) ;  l’echantillon  de  Puerto  del  Ponton  est  /•. 
inaimus.  Un  echantillon  d’ltalie  (Capri  27-9-1960)  leg  V.  Allorge  esl 
/'.  Hamhergeri. 

En  resume,  si  les  auteurs  precedents  avaient  vu  le  type  de  /•'.  cyprius, 
comme  nous-memes,  ils  n’auraient  eu  aucune  ditficulte  a  y  reconnaitre 
/•'.  Bambergeri. 

1.  ei  ologie  de  cette  espece  est  mal  detune.  Pour  Potier  dtc  la  Varde 
1-1)  son  habitat  est :  «  pentes  ensoleillees  ou  demi-ombragees.  Tendances 
xerophiles  et  plus  ou  moins  calciphiles  « ;  pour  Gai  me  (8)  an  contraire  : 

11  manifesterait  des  preferences  netlement  calciphiles  et  hygrophiles  ». 

•  ell:  divergence  prouve  que  ce  F issidens  est  peu  exigeant  el  s’accommode 

■le  . . lilions  variees.  Il  est  pratiquement  indifferent  an  support,  calci- 

PniL'  preferenL,  it  affectionne  particulierement  les  talus  en  pente,  secs 
"n  luiniides, 

I  i  <  (inclusion  nous  pensons  que  la  question  de  /•'.  cyprius  est  maintenant 
,('".l' '  el  que  la  synonymic  suivante  est  parfaitement  demontree. 

I Bambergeri  Schpr.  1861 
F.  cyprius  Jur.  1865 
F.  ulexandrinus  Lor.  1868 

i  '  ll e espece  est  indilTerente,  calciphile preferenle,  a  tendance  nettemen  1 
nu‘ii  In  male,  son  aire  couvre  le  pourtour  de  la  Mcditerranee  oil  eile  acquiert 
Sl111  plein  developpement  sexuel,  elle  deborde  largement  ces  limites 
v,  |s  li  nord  mais  presente  alors  tine  regression  des  gametanges  memes 
axillaircs. 


M.  B1Z0T  ET  R.  B.  PIERROT 


L'etude  de  cetle  espece  nous  a  conduit  a  revoir  F.  Bambergeri  var 
aegyptiacus  H.C.  identifie  par  Potxer  de  la  Varde  a  F.  mnevidis  Amann 
(Hi). 

Nous  avons  deja  evoquc  ce  probleme  (4).  L’examen  des  typos  nous 
a  amend  a  cetle  meme  conclusion,  ces  deux  laxa  sont  synonynies.  Hemar- 
quons  tout  d’abord  l'analogie  de  la  station  .<  lerre  sableuse  hiunido  a'Ux 
environs  du  Caire,  Henauld  el  Cahoot  (23) » pour  le  premier,  el  \  allee 
du  Nil  dans  la  Sakieli  d'Heliopolis  »  pour  le  second.  Amann  (2)  ajoulc 

les  Algues  (chlorophycecs)  melangees  indiquent  quo  cel  to  .Mousse  m.is- 
sail  immergee  ou  dans  le  voisinage  immediat  de  1'eau  ». 

[.’identification  de  F.  mnevidis  sterile  (Amann  souligne  dans  sa  diagnose 
la  slerilite  de  la  plante)  a  one  variete  fertile  de  /•'.  Bambergeri  "sous- 
entend  que  cette  espece  doit  posseder  la  meme  ga meta ngescen c e .  C’esl 
precisemenl  ce  caractere  qui  explique  le  rattachement  a  cette  espece 
des  plantes  d’Asie  mineure  de  Nicici.fes  (3)  et  de  Bii.ewsky  (211)  par 
POTIER  DE  I.A  VARDE. 

Nous  avions  dans  ce  meme  article  (4)  ends  des  doutes  sur  cette  assimila¬ 
tion,  particulierement  a  la  vue  des  conditions  ecologiques.  Les  echan- 
tillons  de  Nicki.es  et.  Bileavsky  vegetant  en  ellet  sur  des  substrats 
secs  loin  des  collections  d’eau,  et  nous  pensions  qu’il  fallait  plutot  les 
ranger  dans  le  cycle  des  formes  de  F.  impar  Mitt. 

L’etude  actuelle  ne  fait  que  confirmer  notre  hypothese  car  F.  mnevidis 
n’a  de  comrnun  avec  F.  Bambergeri  que  la  gametangescence,  il  faul 
chercher  ailleurs  sa  parents. 

11  nous  semble  que  c’est  du  cote  de  F.  Warmtorfii  qu’il  y  a  lieu  de 
se  diriger.  En  effet,  deux  raisons  justifient  notre  idee,  d’abord  le  tissu 
lache,  irregulicr,  chlorophylleux  comme  chez  les  especes  de  Pachylo- 
midium,  d’autre  part,  la  forme  de  la  lame  dorsale  Ires  dilTerente  de  cell? 
de  F.  Bambergeri  qui  selon  l’expression  de  Potier  de  la  Vardf.  a  la 
forme  d'un  sabre.  Aussi  bien  l’un  que  1’ autre,  les  deux  types  d' Amann 
cl  de  Car  dot  possedent  line  lame  dorsale  allongee  atteignant  la  tige 
sur  laquelle  elle  est  plus  ou  moins  decurrente,  forme  tres  differente  du 
"  sabre  »  de  F.  Bambergeri. 

II  est  reinarquable  de  constater  qu'AwANN  (2)  et  k  sa  suite  Potieii 
de  la  Varde  (10)  nvaienl  dejfi  observe  la  ressemblance  de  /•'.  mnevidis 
avec  F.  W arnstoifii,  mais  n’avaient  pas  exploite  a  fond  leur  impression. 
Amann  ccrit :  «  Elle  (F.  mnevidis)  presente  d’autre  part  certains  caracteres 
du  /•’.  crassipes  var.  immarginatus  Fleisch.  et  Warnst.  (=  F.  Wnrnslorfii ) 
mais  elle  est  de  taille  plus  reduite,  plus  molle,  les  feuilles  plus  courtes, 
la  marge,  de  la  gaine  beaucoup  plus  faible,  le  tissu  plus  delicat.  elc...  ■ 
Potier  de  la  Varde  reconnait  (|u’il  se  distingue  «  par  son  aspect  plus 
grele,  sa  foliation  pins  dense,  son  tissu  notablement  plus  serre.  son  Uni- 
Indium  moins  large,  assurement  unistratilie  ». 

Or  tons  ces  caracteres  sont  tres  secondaires  et  eminemment  variables, 
on  trouve  des  /•'.  W'arnstorfii  tel  celui  recolte  par  fun  de  nous  :i  Cannes 
(distfibue  dans  la  S.K..M.  n°  1318)  dont  les  jeunes  rameaux  soul  absolu- 
ment  identiques  au  type  de  Amann,  tout  an  plus  la  lame  vraic  pa  rail 
un  peu  plus  longue  chez  notre  echantillon. 

Elan l  donne  f extreme  variabilite  dc  /■'.  Warmtorfii  particulicremen! 
mise  en  evidence  par  Potier  de  ia  Varde  ( 1 5-1 6-1 0)  et  sa  ganretnn- 
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que  F.  mnevidis  doit  etre  considere  comme  Pune  dcs  formes  de  F.  Warn¬ 
slorfii  et  c’est  ce  nom  qui  a  la  priorite. 

Fissidens  Warnslorfii  Fleisch  1896 
Fissidens  mnevidis  Amann  1922 
Fissidens  Bambergeri  var.  acgyptiaciis  Card.  1902-1903 
l.o  rattachement  de  ce  taxon  a  F.  crassipes  comme  le  donne  I'index  (II) 
1 1' a  pres  Limpricht  nous  parait  Iris  vraisemblable  en  raison  de  ses  affi- 
ii  i  I  os  avec  les  Pachylomidium  du  groupe  crassipes ,  d’autant  que  /•'.  Mil- 
damns  polyoi'que  ne  se  difierencie  guere  que  par  ce  caractere  Ires  variable 
i|r  rrnssipes,  lui-meme  autoique,  et  de  Warnslorfii  par  une  lame  vraie 
mi  pen  plus  courte.  II  est  logique  de  considerer  F.  crassipes  comme  espece 
liuidnmentale  et  d'y  rattacher  /•'.  Mildeanus  et.  Warnslorfii  comme  variele. 

Hemarquons  en  outre  que  l’ecologie  esl  certainement  la  meme.  hygro 
on  hydrophile  indifferent  plus  ou  moins  calciphile.  II  nous  a  dte  donne 
m  elfet  de  constater  des  F.  Mildeanus  bien  caracterises  par  leur  lame 
\  i -tie,  et  leur  gametangescence  sur  des  rochers  de  granite  en  Bretagne. 

En  conclusion,  la  nomenclature  de  ce  groupe  est  la  suivante,  conforme- 
ment  au  Code  (6),  ainsi  que  l’indique  I’index  (11). 

Fissidens  crassipes  Wils. 
var.  rufipes  Schpr.  =  F.  Mildeanus  Schpr. 
var.  Philiberti  Besch.  =  F.  Warnslorfii  Fleisch. 

F.  mnevidis  Amann 


La  variability  du  limbidium  sur  les  lames  accessoires  chez  F.  Bambergeri 
dcvait  nous  conduire  a  revoir  la  question  de  F.  Valiae  P.  de  la  Varde. 

Cette  espece  de  creation  recente  pour  line  Mousse  de  la  Peninsule 
Iberique,  recoltee  par  M.  et  Mme  Allorge  (III),  fut  retrouvee  fructifiee 
par  Fun  de  nous  en  deux  points  de  Gharen  l  e-Mari  time  (4).  Dans  sa  note, 
Fotikr  de  la  Varde  parle  d’une  espfece  peu  connue  endemique  de  Dal- 
malie  decrite  par  I.atzel  (13)  sous  le  nom  de  F.  Kosaninii  qu’il  refuse 
de  ranger  dans  les  Semilimbidium  (17-18).  Nous  avons  eherche  a  mieux 
ronnaltre  cette  espece  et  nous  exposerons  ici  le  resultat  de  nos  observa¬ 
tions. 

La  comparaison  des  types  de  F.  Valiae  et  Kosaninii  et  des  echan- 
tillons  de  Charente-Maritime  avec  F.  cyprius  (alias  F.  Bambergeri)  nous 
mon Irait  qu’a  part  la  gametangescence  il  n’y  a  aucun  rapport,  meme 
loin  lain,  entre  ces  types  et  F.  Bambergeri  -  cyprius.  Le  tissu,  la  forme 
(le  la  feuille  sont  totalement  differents.  Par  centre,  a  notre  avis,  il  esl 
impossible  de  separer  F.  Valiae  de  F.  Kosaninii,  ces  deux  especes  sont 
i'lenl.iques.  Leur  tissu  montre  la  meme  legere  opacite  et  le  sinus  de  la 
lame  apicale  signale  par  Potier  de  la  Varde  existe  au  moins  dans 
‘|m-k|ues  feuilles  de  F.  Kosaninii,  bien  qu'il  ne  soil  pas  figure  par  Latzel 
(13).  La  gametangescence  est  la  meme  que  celle  que  nous  avons  constable 
dans  l  echantillon  de  Charente-Maritime  (car  le  type  de  F.  Valiae  est 
sterile),  elle  est  bien  polygame,  on  trouve  en  dissequant  les  bases  de 
certains  pedicelles  les  archegones  cntremclees  avec  des  restes  d’anthe- 
ridies. 

F.  Kosaninii  ayant  la  priority  (1931),  F.  Valiae  (1945)  doit  tomber 
en  synonymic. 


Source :  MNHN,  Paris 
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Heste  maintenant  a  disculer  la  section  oil  doil  se  ranger  cette  espece  ■ 
il  n  est  pas  douteux  que  seule  la  section  Scmilimbidium  s/s  Subluridi 

11,1  convient,  malgrdl’avis  de  . . t  m  la  Varoe  (17-1!!..  Non 

apres  lui  constate  1  existence  indiscutable  de  vraies  papilles  (ant  chez 
le  type  de  F.  Valine  que  sur  les  plantes  de  Charente-MariLimc  dies 
existent  chez  /•'.  Kosaninii,  decelahles  aver  une  tres  bonne  opijq„, 
II  faut  bien  entendu  se  garder  de  confondrc  le  minime  epaississement 
de  la  paroi  cellulaire  avec  de  multiples  particules  tres  fines  prove, iam 
du  substrat. 

Les  papilles  que  1  on  rcmarque  chez  cette  espece  sonl  tres  particulieres 
La  paroi  de  la  cellule  ressemble  a  une  plaine  legerement  vallonme  nil 
les  monticules  ont  des  pentes  pen  marquees  qui  viennent  insensiblement 
se  rattacher  a  la  zone  horizonlale.  Si  bien  que  l’ceil  nest  pas  attire  par 
un  exhaussement  brutal  de  la  papille  tranchant  par  sa  refringcnce  snr 
le  reste  de  la  paroi,  el  c’esl  pourquoi  ces  papilles  passent  souvenl  ilia- 
pereues.  Le  contenu  cellulaire  est  egalement  une  source  d’erreur  niais, 
en  pliant  la  leuille,  il  est  relalivemenl  aise  de  remarquer  rirreoularite 
de  la  paroi  sur  les  cellules  du  pli.  8 


II  nous  reste  encore  une  espece  d’un  groupe  lout  dilTerent  a  eludier, 
/•.  Ibrzogii  11  ii  I  lie.  Nous  avons  reconnu  cette  espece  dans  des  rcmlies 
dc  M.  le  I)'-  Deiuin  piovenant  de  quatre  localites  du  Var  :  St-Tropez, 
le  Mnv.  Ramatuelle  el  Roqucbrune-sur-Argens.  Nous  I’avons  egalemenl 
reconn ue  dans  le  meme  departement,  a  Ooix-Valmer  (leg.  Pu-ainmj 
ct  La  Garde-l’reinet  (leg.  Bonnot  et  Pierrot). 

Mme  Ali.oui.e  (I)  La  signalee  pour  la  premiere  fois  en  France  dans 
les  A  lb  e  res,  melangee  a  /•'.  ovatifolius.  C.'est  une  espece  calcifuge  qui 
habite  les  substrats  siliceux,  mediterraneenne  ;  elle  n'est  connue'  qu'au 
pourtour  de  cette  mer  :  Sardaigne  (loc.  class.).  Maroc,  Algerie,  Acorcs, 
Espagne,  France  meridionale. 

Nous  ajouterons  egalement  Madere  oil  nous  l’avons  reconnue  dans 
des  recoltes  du  II.  P.  Costa,  et  le  Portugal  (Algarve  :  Cnldas  de  Monchiqiie 
1960  leg.  Pierrot). 

Poi  ikr  in.  la  Varde  C-2)  le  compare  /■'.  impar  et  donne  tris  judieieu- 
sement  les  caracteres  diderentiels  enlre  ces  deux  especes,  mais  il  insists 
pen  sur  le  tissu.  T.  abondance  de  notre  materiel  nous  a  permis  de  constatcr, 
outre  une  lame  vraie  plus  longue  chez  F.  Herzog  ii  cpie  chez  impnr.  un 
caractere  de  tissu  qui  est  facile  a  utiliscr.  Les  cellules  sonl  parfaitemeifi 
lisses,  bombees,  a  parois  minces,  mais  elles  ne  sont  pas  dans  le  memo 
plan  :  la  surface  de  la  feuille  presente  une  sorte  d’ondulation.  Le  lissii 
ressemble  a  une  couche  de  balles  pressces  les  unes  centre  les  aulres, 
elles  prennent  par  compression  mutuelle  line  forme  plus  ou  moins  poly- 
gonale  arrondie  avec  un  diametre  vertical  plus  grand  que  le  dianielre 
horizontal,  cependant  que  certaines  balles  se  trouvent  remontees  au- 
dessus  des  autres.  Cette  disposition  tres  particuliere  n’a  pas  la  mCme 
origine  que  chez  les  Fissidens  tropicaux  a  feuilles  ondulees  habitant 
les  termitieres,  comme  F.  Tisscianlii  Broth,  et  P.  de  la  Varde  d’Afriquc, 
on  la  lame  apicale  presente  une  crispation  due  k  la  seclieresse  du  supporl. 
persistant  meme  apres  ramollissement.  F.  Ilrr-atjii  esl  indiscutohlement 


Source :  MNHN,  PsA 
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im  Bryoidium,  bien  que  ses  cellules  opaques  {assent  penser  a  /•'.  ouali- 
fotiux.  Mais  le  tissu  absolument  lisse.  les  limbidia  Ires  faibles  parfois 
masques  par  les  cellules  rondes  voisines,  rapprochent  cetle  espece  du 
stirpe  l'\  bnjoides,  Landis  que  I',  ovatifolius,  par  ses  cellules  finement 
papilleuses  fait  la  transition  avec  les  Ptjcnothallia.  /•'.  Herzogii  est.  polv- 
S»n"'  1)11  trouve  frequemment  des  gamelanges  syno'iques  dans  les  plantes 
du  Var  el  dans  celles  du  Portugal. 


I  Hr  espece  du  meme  groupe  a  egalement  retenu  noire  attention. 
/'.  Ihiraldi  (Lindb.)  Limpr.  Grace  a  M.  le  Pr  Roinainen  du  Museum 
{(’Helsinki  nous  avons  vu  le  type. 

A  premiere  vuo  cetle  Mousse  se  rapproche  de  /•'.  incinvus  pluldt  que 
'lr  I  i m pur  comme  l’ecrit  juslemenl  Limpiucht  (H),  mais  e’est  surtoul 
de  la  car.  Inmarindifolius  (Turn.)  Kindb.  (emend.  P.  de  la  Varde)  (21) 
qu’clle  est  le  plus  voisine. 

(  die  variete  nous  semble  meriter  mieux  el  comme  le  propose  Gams  (9) 
mu! i uirement  a  l’avis  de  Potieh  dk  la  Varde,  on  pent  l  elcver  au  rang 
d  i  MH , F.  Inmarindifolius  (Turn.)  Britl.  tout  en  lui  laissant  sa  filiation 
avec  /•'.  incurvus.  /•'.  Inmarindifolius  esl  caraclerise  par  un  tissu  plus 
laclie  (b'<  y.)  que  /•’.  iniurnns ,  son  limbidium  est  plus  court,  s'arretant 
Inin  du  sommet  de  la  feuille  :  sa  nervure  est  plus  evanescenle  au  moins 
mi  mi  deux  rangs  de  cellules  avant  le  sommet,  sa  capsule  est  plus  dressee, 
moins  incurvee. 

/ .  Iluruldi  rentrerait  done  comme  variete  dans  F.  Inmarindifolius, 
'I '  distingue  par  des  feuilles  plus  longues  et  le  tissu  un  pen  plus  lache. 

/ .  Inmarindifolius  (Turn.)  Brid.  var.  Ihiraldi  (Lindb.)  Biz.  et  Pier. 

Ku  lerminant  cette  note,  nous  adressons  nos  plus  vifs  remerciements 
a  M.  le  Directeur  du  Museum  de  Vienne,  a  M.  le  Pr  Roivainen,  a 
'Inn  Allokok  et  Jovet-Ast,  qui  nous  onl  fourni  un  pre'deux  materiel 
(le  travail. 


OUVRAGES  CITfo 

I.  \  u.nRGE  (V.).  —  Deux  espfeces  de  Mousses  nouvelles  pour  la  France 
I  Rev.  Bryol.  et  Liehenol..  27.  1958,  p.  188-189). 

-■  ■  "  vxn  ( J . ) .  Fusidenst  mnevidis  Amann  sp.  nov.  (Rev.  Bryol..  49,  1922). 

•*-  di/.'.T  (M.).  —  Contribution  it  la  flore  bryologique  du  Lilian  ( Travaux 
llryol.  dodids  il  la  m&noire  de  P.  T.  IIo'snot,  Fa  sc.  1.  1942). 

'’Izot  (M.)  et  Pierrot  (R.  B.).  -  Observations  sur  quelques  esp&ces 

•  In  genre  Fissidens  (1)  (Rev.  Bryol.  el  Liehenol..  32,  1963) 

Had.  (II),  loe.  cit,.  33.  1964. 

lb  * i*i. ay  (Abbei.  —  Muscinfas  do  la  France.  Premiere  Partie.  Mousses. 
I'aris.  1884. 

I1'  '  "OF.  INTERNATIONAL  DE  LA  NOMENCLATURE  BOTANIQUE,  Utrecht,  19(il. 

1  Pi'MiBR  (G.).  Note  sur  le  Fissidens  cyprius  Jnr.  ( Bee .  Bryol..  26.  1899). 

11  u  MK  ( B - )-  -  Deux  F issidem  nouveaux  pour  la  region  parisienne  ( lloll 

See.  hot.  de  Frame.  92.  1945). 

(N.).  Kleine  K  ryptogamen flora,  4  ed.  1957,  Stuttgart. 

1  III  SNOT  (T.).  —  Museologia  Gallica.  Caban.  Paris.  1884-1890. 

1  Index  Muscorum,  Utrecht.  1959-1904. 

11  hatzka  (J.).  —  Hedwigia,  1870. 


Source :  MNHN,  Paris 


710 


M.  BIZOT  ET  R.  B.  PIERROT 


13. 

14. 

15. 

16. 
17. 


19. 

20. 
21. 

23. 


n  einer  Laubmoos  flora  Dalmatiens  (Beihefte 


Latzel(A-).  —  Vorarbeiten  : 

bot.  ZentralBl.,  1931). 

Limpricht  (G.).  —  Die  Laubmosse.  Leipzig,  1890. 

Potier  de  Ra  Varde  (R.). —  Observation  sur  quelques  espfcces  du  genrn 


Fisaidens  (Rev.  Bryol.,  41,  1914  it  50,  1923). 

—  Note  sur  quelques  Fisaidens  raves  ou  critiques  (Rev.  Bruol. 

III.  1930).  J 

—  Le  Fisaidens  intmlimbatus  Ruthe  dans  les  Ba 
14,  1944). 

—  Liste  des  cspoces  du  genre  Fisaidens  r<$eolt<$es  dans  la  I’dninsule  Iberiot 
par  M.  et  Mme  Allorge  (Loc.  cit.,  15,  1945-1946). 

—  Forme  atlantique  de  trois  Mousses  des  Azores  (Loc.  cit., 

—  Contribution  ;i  la  flora  bryologique  d’Israel  (Loc.  cit., 

—  Le  genre  Fisaidens  dans  la  Manche.  Saint-L6.  1938. 

—  Sur  la  presence  au  Maroc  de  F.  Herzoqii  Ruthe  (An 

IV,  1931). 

Renault  (F.)  et  Cardot  (J.).  —  Musci  exotici  novi  ve 
(Bull.  Roc.  roynlc  de  Belgique.  29,  1890  it  41.  1902-1903). 


Lichenol., 
i-Pyrdn6es  (Loo.  cit., 


5,  1945-1946) 
25,  1950). 


.  Crypt,  exot., 
minus  eogniti 


711 


Contribution  a  1’etude  de  la  flore  et 
de  la  vegetation  bryologiques  nord-africaines 
(7e  fascicule) 

par  F.  Jelenc 


\  'id  vraisemblablement  le  dernier  fascicule  de  cette  serie.  Mon  depart 
d’Algerie,  la  perte  de  la  plus  grande  partie  de  ma  documentation  m’em- 
pechent  de  continuer  l’etude  entreprise  en  1945. 

Cette  note  est  consacree  aux  recoltes  faites  par  MM.  Chevassut, 
Fvl  hel,  Quezel,  Santa  et  moi-meme  en  Algerie  et  au  Maroc. 

■le  ne  modifierai  pas,  pour  cette  derniere  publication,  la  classification, 
les  ioms  adoptes  precedemment :  Ceux  d’EvANS  pour  les  Hepatiques 
(The  Classification  of  the  Hepaticae,  Bot.  Rev.,  1939,  p.  49-96).  ceux 
de  Brotherus  pour  les  Mousses  (Musci,  in  Engler  et  Prantl,  2e  edition, 
1925).  _ 

I  s  six  premiers  fascicules  ont  paru  dans  le  Bulletin  de  la  Socidte  d'His- 
Inirr  Xaturelle  de  I’Afrique  du  Nord  entre  1919  et  1956  (tomes  40  a  47). 


I  i.  —  Calypogeiu  trichomanis  (L.)  Cda.  —  Secteur  numidien  :  Ivabylie 
>Im  'ijurdjura,  dans  le  Massif  de  l'Akfadou,  dans  une  fordt  de  Quercus 
-  /i.  sur  humus,  pres  des  sources  ;  sterile  (Coll.  L.  Faurel). 

17.  —  Dichiton  calyculatum  (Dur.  et  Mont.)  SchifFn.  —  Secteur  alge- 
r»is :  Alger,  sur  un  mur  de  soutenement  au  Fort  des  Arcades  ;  sol  calcaire  ; 
ferl lie  (Coll.  L.  Faurel). 

I  IS.  —  Fossombronia  caespitiformis  (Rad.)  De  Not.  —  Secteur  alge- 
rois  ;  .Mitidja  a  Saint  Ferdinand,  sur  aigile  avec  traces  de  calcaire  : 
f'Tiile  (Collect.  Chevassut  et  Qi;ezel). 

17  F  —  F.  Husnotii  Corb.  —  Secteur  algerois  :  Mitidja  a  Sainl-Ferdi- 
"aii'l.  sur  argile  ;  fertile  (Collect.  Chevassut  et  Quezel). 

Cii  a  caraclerise  par  les  rhizoides  clairs  et  les  stolons  avec  tubercules. 

l  10.  —  Pellia  fubbroniana  Rad.  —  Secteur  numidien  :  Kabylie  du 
Djimljura  dans  le.  Massif  de  l’Akfadou,  dans  une  foret  de  Quercus  :een, 
l  liumus  pres  des  sources  :  sterile  (Collect.  L.  Faurel).  \ouveaii 
|""ir  la  Kabylie  du  Djurdjura. 

III.  Riccardia  mutiipda  (L.)  Gray.  —  Secteur  numidien:  Kabylie 
(G  I  ijurdjura  dans  le  Massif  de  l'Akfadou;  foret  de  Quercus  :rcn  sur 
Ihiiiius  pres  des  sources  ;  sterile  (Collect.  L.  Faurel). 


Source :  MNHN,  Paris 


1 12.  Conocephalum  conicum  (L.)  Dum.  —  Secteur  du  Grand  Atlas' 
Grand  Atlas  Central  au  refuge  d’Isougane  n’Ouagoun,  prairie  humid,, 
vers  3  000  m  ;  fertile  (Collect.  L.  Faurel). 

1 13.  —  Rcboulia  hemisphaerica  (L.)  Rad.  -  Secteur  du  Tell  meii- 
dional  :  region  de  Boghar.  sur  le  flanc  nord  tin  Djebel  Krellala  :  sol  cal- 
caire  vers  1  300  m  ;  fertile  (Collect.  L.  Faurel). 

I  I  I.  Anisoihecium  rubnim  (Huds.)  Lindb.  —  Secteur  algerois  • 
Sahel  de  Zeralda,  foret  de  Pinus  halepensis,  sur  des  marnes  ombroem  • 
fertile. 

1  IT  —  Dicramlla  heteromalla  (L.)  Schimp.  -  Secteur  oranais  :  Monls 
de  Tlemcen,  dans  la  foret  de  Zarifelt  ( Quercus  suber )  ;  sur  les  alluvions 
d  un  affluent  de  1’Oued  Ouadallah,  1  100  m;  fertile.  Vnuvcau  pour  le 

llfi.  Encali/pta  vulgaris  (Hedw.)  Hoflm.  Secteur  des  Hauls- 
Plateaux  occidentaux:  Zahrez  Chergui,  Dra  Ferchet  el  \rbi  dans  les 
fissures  de  rochcrs  e!  Oued  Kamza  au  Djebel  Toulila  vers  1  000  in  dans 
les  fissures  des  rochers  et  sur  les  berges  calcaires  humides  ;  fertile  (Collect 
I..  Faurel). 

117.  —  Ihidadium  uerticillalum  Br.  Eur.  —  Secteur  algerois  :  Atlas 

mitidjien,  fissures  des  rochers  calcaires  mouilles  a  Ilamniani  Melo . . 

fertile. 

•1-18.  Trkhostorrmm  Iriumphans  De  Not.  —  Secteur  oranais  :  Monts 
de  Tlemcen  a  Lumoriciere,  sur  terre  ombragee.  750  m,  sterile  (Yu  par 
MM.  Bizot  ct  Charrier  ;  distribue  par  la  Societe  d’Echanges  de  Muscinees 
sous  le  n°  I  752). 

Secteur  algerois  :  Milidja,  dans  la  foret  de  la  Reghaia  (Quercus  saber), 
sur  gres  ombrage  :  fertile.  Premieres  stations  eertaines  pour  I  Alc|eric. 

tl9.  —  Trichostomum  crispulum  Bruch.  —  Secteur  oranais:  Monts 
de  Tlemcen  dans  la  foret  de  Zarifett  ( Quercus  suber) ;  sur  les  alluvions 
sableuses  d’un  affluent  de  1’Oued  Ouadallah,  1  100  m  :  sterile. 

Secteur  du  Tell  meridional :  Monts  de  Constantine  au  Djebel  Ouach, 
sur  terre  non  calcaire  ;  fertile. 

150.  Torlella  lortuosa  (L.)  Limpr.  —  Secteur  des  Hauts-Plateanx 
occidentaux:  Zahrez  Chergui,  Oued  M’Kamza,  sur  les  berges  humides; 
fertile  (Collect.  L.  Faurel). 

151 .  -  Pallia  lanceolala  (Hedw.)  C.  Mull.  -  Secteur  des  I  lauts-Plaleaus 
occidentaux  :  Zahrez  Chergui,  Oued  Mlilia  au  Djebel  Toulila,  sur  les 
talus  humides  de  sable  calcarifere,  1  000  m  ;  fertile  (Collect.  L.  Fai  i;i;i.|. 
\ouveau  pour  le  secteur. 

152.  Crossidium  squamigerum  (Viv.)  Juratz.  Secteur  algerois : 
Ilammam  Melouane,  sur  les  rochers  calcaires  humides;  fertile  (Collect- 
L.  Faurel). 

153.  C.  chloronolos  (Bruch.)  Juratz.  Secteur  oranais  :  Sahel 
d’Arzeu  a  Renan,  sur  un  talus  calcaire  ;  fertile  (Collect.  S.  Santa).  Vou- 
veau  pour  le  secteur. 

t51.  Aloina  ericaefolia  (Neck.)  Kindb.  —  Secteur  oranais:  Sahel 
d’Arzeu  a  Assi  bou  Nif,  sur  terrain  sale  calcaire.  parmi  les  Salirornin : 
fertile  (Collect.  S.  Santa). 


Source :  MNHN, 
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155.  1  loina  abides  (Koch.)  Kirull). 

, ion  a  llanimam  Melouane.  sur  les  roche 
(Collect.  L.  Faurel). 


Secleur  algerois  :  Allas  milid- 
*rs  calcaires  humides ;  fertile 


|  jii.  Torlula  marginala  (Br.  Eur.)  Spr.  — 
ilc  Saida,  cascades  de  Tifrit,  sur  calcaire  mouille 

hei.). 


Secleur  oranais  :  Monts 
fertile  (Collect.  L.  Fau- 


lo.  Torlula  muralis  (L.)  Hedw.  var.  rupeslris  Schleieh  — 
J.i  I  ell  meridional :  Monts  de  Constantine  au  Djebel  Ouach 
caire  ;  fertile. 


Secteur 
sur  cal- 


158.  Torlula  laevipila  Brid. 
ile  Constantine  au  Djebel  Ouach, 


-  Secleur  du  Tell  meridional :  Monts 
sur  Fraxinus,  1  000  m  ;  fertile. 


1  Cinclidolus  aqualicus  (Jacq.)  Br.  Eur. 

I  I  I  I  -Plaint-  de  Tlemcen,  ruisseau  pres  de  1‘ Ain  Dells 
\om  eau  pour  le  Maghreb  central. 


ecteur  oranais  : 
650  m  :  fertile. 


1|;°-  Grimmia  orbicularis  Bi.  Eur.  —  Secteur  des  Ha 
nccidentaux  :  Zahrez  Chergui,  Oued  M’Kainza  au  Djebel 
l‘  1  calcaire,  1  000  m  ;  fertile  (Collect.  L.  Faurel).' 


uls-Plaleaux 
Toulila,  sur 


1(1 1  •  Funaria  dcnlala  Crome.  Secteur  du  Tell  meridional 
T'  1,  -har.  (lane  non!  du  Djebel  Krellala,  sur  falaise  calcaire  ver 
fertile  (Collect.  L.  Faurel). 


:  environs 
s  1  000  m  ; 


I  T  Brijum  pollens  Sw.  Secteur  numidien 
,l:"  K'  massif  de  l’Akfadou  au  Camping  Blank,  si 
,lc  V'ltrcus  seen,  vers  1  500  m  ;  fertile  (Collect.  L 


:  Kabvlie  du  Djurdjura 
ir  la  terre  dans  la  foret 
Faurel). 


Brijum  caespiticium  L. 
Ze@  a  dans  les  gorges  de  Keddara, 
(Collect.  L.  Faurel). 


Secteur  algerois  :  massif  du  Bou 
sur  la  terre  clans  le  maquis  :  fertile 


1 "  .  !lr-  erplhror.arpuni  Schwagr.  Secteur  du  Rif  oriental  :  Saidia 

'ilico-calcaire  ;  fertile  (Collect.  S.  Santa).  Nouveau  pour  le  secteur. 

-  »•  taiumem  Br.  Eur.  —  Secteur  ciu  Rif  oriental  :  Saidia 
■■alcaire  sec  ;  fertile  (Collect.  S.  Santa). 


I  '  Br.  cap  ilia  re  L.  Secteur  numidien:  Kabvlie  du  Djurdjura 
\  massit  de  l’Akfadou,  foret  de  Quercm  z,m.  su'r  la  terre  luimide 

. .  1  alcaire  ;  fertile  (Collect.  J„.  Faurel). 

s  1 1  eur  du  Tell  meridional :  Monts  de  Constantine  au  Djebel  Ouach 
sur  1  dcaire  ombrage,  1  000  m  ;  fertile. 

!  Philonotis  fontuna  (L.)  Brid.  Secteur  du  Grand  A  tlas  :  Grand 
„  ,entral  au  refl|ge  d’lsougane  n’Ouagouns,  prairies  humides  vers 
m  ;  sterile  (Collect.  L.  Faurel). 


11  Orlhotrichum  affine  Schrad.  Secteur  du  Tell  meridional: 
•'""ls  (le  Constantine  au  Djebel  Ouach,  sur  Fraxinus ,  1  000  m  ;  fertile. 

11  '•  O.  diaphanum  (Gmel.)  Schrad.  -  Secteur  saletin  •  foret  de  la 

l:i"  "  a  sur  Quercus  suber  ;  fertile  (Collect.  L.  Faurel). 

,.  I'11-  -  Cryphaea  arborea  (Huds.)  Lindb.  —  Secteur  du  Tell  meri- 
jl0ll;ii :  Monts  de  Constantine  au  Djebel  Ouach,  sur  Ulmils,  1  000  m  ; 


Source :  MNHN,  Paris 
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471.  —  Lcucodon  sciuroides  (L.)  Schwagr.  —  Secleur  du  Tell  meri¬ 
dional  :  Monts  dc  Constantine  au  Djebel  Ouach,  sur  Fraxinus,  1  000  m  : 
fertile. 

172.  —  Leplodor  smithii  (Dicks)  Mohr.  —  Secleur  du  Tell  meridional : 
Monts  de  Constantine  au  Djebel  Ouach,  sur  Ulmus,  1  000  m  ;  fertile. 

473.  —  llabrodon  perpusillus  (De  Not.)  Lindb.  —  Secteur  du  Tell 
meridional  :  Monts  de  Constantine  au  Djebel  Ouach,  sur  des  coniferes 
exotiques,  1  000  m  ;  fertile.  Nouveau  pour  lc  Maghreb  oriental. 

474.  —  Homalolhecium  algirianum  Besch.  —  Secteur  numidien ; 
Kabylie  du  Djurdjura  a  Ait  Ouabane,  sur  vieux  Ccdrus  cdlantica  ;  fertile 
(Collect.  L.  Faurel).  Nouveau  pour  le  massif. 

475.  —  H.  sericeum  (L.)  Br.  Eur.  —  Secteur  numidien  :  Kabylie  du 
Djurdjura  dans  le  Massif  de  l'Akfadou  au  Camping  Blank,  sur  Qitmus 
zeen,  1  500  m  ;  fertile  (Collect.  L.  Faukei.). 

476.  —  Scleropudium  illccebrum  (Schwagr.)  Br.  Eur.  ±  var.  compla- 
nalum  Ther.  —  Secteur  oranais  :  Monts  de  Tlemcen  dans  la  forct  de 
Zariflet  (Quercus  suber)  sur  gres  ombrage,  1  100  m  ;  fertile. 


Source :  MNHN,  Par, 


Molendoa  clavuligera  n.  sp. 

par  Laurent  Casteli.i  (Donzere) 


I  n  1921,  Williams  decrivait,  sous  le  nom  de  Barbula  Johansenii, 
mu'  Mousse  recoltee  sur  une  paroi  de  dolomite  dans  tile  dc  Victoria 
iNon!  du  Canada)  el  caracterisee  par  sa  nervure  excurrente  en  une 
ImiyiM  pointe  plus  on  raoins  claviforme,  pluristrate  et  facUement  caduque 
Cell,  pointe,  une  fois  qu'elle  est  detachee,  peut  germer  a  sa  base,  et 
serxii  ainsi  a  la  reproduction  vegetative  de  la  plante  (dont  on  ne  commit 
quf  las  lleurs  femelles). 

I !('•(  emment,  Steehe  (1952),  Savjc.z-Ljuhitzkaja  (1964)  et  Chum 
II!)  >  out  signale  chacun  une  nouvelle  station  de  Barbula  Johansenii, 
!.  s|  i  i \emen t  dans  le  Nord  de  l- Alaska  (Brooks  Range),  dans  la  vallcc 
de  !a  I  .ena  (Kumakh-Surta)  et  dans  les  Montagues  Rocheuses  du  Canada 
ll'ein  ;  National  Park).  Cette  derniere  localite,  contrairement  aux  aulres 
.in!  Mint  ton  les  situees  dans  les  regions  arctiques,  est  a  une  latitude 
relulivement  basse  (environ  51°30’N.). 

S a \  i < :z-L.j u BiTZKA j a,  dans  le  travail  cite  plus  haut,  a  fait  remarquer 
I11''1 1  xisle  une  autre  espece  qui  presente  ce  racme  caractere  d'une  nervure 
I’xnirrenle  en  une  pointe  claviforme  et  caduque  :  c’esl  une  plante  de 
I' An  la rctique,  connue  depuis  deja  assez  longtemps,  le  Sarconeurum 
ijhit'iiilr  (Hook.  fil.  et:  Wils.)  Card,  el  Brylin,  qui  fail  partie  de  la  memc 
faniilk-  (Poltiaceae-Trichoslomoideae).  Chez  cette  espece  aussi,  la  fructifica¬ 
tion  est  inconnue  (on  a  trouve  toutefois  des  lleurs  males,  en  plus  des 
Hem  -  femelles)  ;  les  pointes  detachees  peuvent  germer  non  seulement 
a  lem  liase  (a  partir  des  cellules  indicatrices  de  la  nervure),  inais  egalement 
sur  leur  surface. 

II  y  a  encore  une  Iroisieme  Pottiacee  pourvue  d'une  pointe  plusou 
'"oil1:  rendee  et  fragile  :  e’est  le  Molendoa  laeniatifolia  Herz.,  des  Alpes 
aulrichiennes,  qui  appartient  a  la  sous-famille  des  Pleuroweisioideac, 
•res  voisine  des  Trichostomoidcae.  Mais  ici,  contrairement  a  ce  qui  se 
pass,  chez  le  /»’.  Johansenii  et  le  S.  glaciate ,  la  pointe  est  unistrate,  et 
lu'  'k'ient  bistrate  que  vers  son  sommet.  La  plante,  qui  n'esl  connue 
(|ue  d'une  seule  localite  (versant  Sud  des  Ilohc  Tauern,  2  050  m,  sur 
detri!  us  calcaire  dans  les  fissures  d’un  rocher  escarpe  de  schiste  chlo- 
riteux)  ne  possede  que  des  lleurs  femelles;  Hehzoq  (1944)  ne  dit  pas 
si  les  pointes  brisees  servent  a  la  reproduction  vegetative. 

I  ai  recolte  a  plusieurs  stations  au  Mont-Cenis  et  en  Haute-Maurienne 
I'lpcs  de  Savoie)  une  autre  espece  a  pointe  caduque  :  e'est  un  Molendoa, 
v"isin  du  M.  taeniali folia,  mais  qui  en  d  i  Ho  re  par  plusieurs  caracteres. 
le  propose  de  1'appeler  M.  clavuligera  (1). 

'i1!  ""liithote  clavuligera  (*  poi'tcuse  de  petitca  uuissues  »)  fait  allusion  mix  pointes 


Source :  MNHN,  Paris 
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(.rspitex  dcnsi,  superne  obscure  rirides  tiel  fusei,  inlus  dilute  fusci.  OtuHt 
1-20  mm  limn  us  ;  folia  lunccolala  i tel  lineuria ,  0,9-1, 0  mm  tonga,  o,l  |_ 
o,.>  mm  lulu,  marginibus  in  media  parte  leuiter  revolulis  ;  nerinis 
e.veurrens  el  lanquam  appendieem  fragilem,  plurislrnlum ,  in  apice  diin- 
lulum  c/Jiciens.  I'oliorum  eellulac  superiores  el  mediae  quadratic  uel  hern- 
•jonae  uel  ex  parte  breviter  rectangular,  6-12  (-1  I)  p,  angutalae,  inaequak, 
plus  minusuc  papillosae,  plentmquc  parum  incrassalae ;  inferiorcs  rertm 
gulae.  hyalinae,  leves ,  parietibus  lenuibus.  \ennis  30-60  p  lulus,  rcllulis 
slereidibus  prueditus.  Flores  feminei  axillares  :  folia  perichaetialiu  levin 
trd  subleoia,  e  cellulis  plus  minusne  elongaiis  eonslunlia.  Flores  masruli 
frudusque  ie/noli. 

ImifTes  denses,  verl  sombre  on  vert  brunatre  a  la  surface,  bruii  clair 
a  1  interieur :  aspect  des  petiles  formes  compactes  de  YHymenostylim 
returviroslre.  lige  longue  de  1-20  mm,  i  section  arrondie,  de  lOO-i'iii  a 
de  diametre,  munie  d’un  faisceau  central  (parfois  reduit  k  quelques 
cellules)  el  de  1-3  couches  de  cellules  corticales  a  parois  minces  ou  pou 
epaissies.  Feuilles  lanceolees-lineaires  (leur  plus  grande  largeut  elan! 
si  luce  un  peu  au-dessus  de  la  base),  longues  de  0,9-1, 6  mm,  larges  de 
(1,1  1-0,3  mm,  dressees  ou  quelcpiefois  etalees  a  I’etat  humide,  concaves- 
carcnc.es,  entieres,  generaleinent  un  peu  rcvolutees  au  bord  dans  la  partie 
mediane  (au  moins  d'un  cdte) :  insensiblement  ou  brusquement  relrecies 
en  mi  appendice  long  et  etroit,  ordinairement  reiifle-claviforine  au  souimei, 
un  pen  aplati,  souvent.  llexueux,  fragile,  forme  par  la  nervure  legeremenl 
dilalee.  (.ellules  superieures  et  medianes  du  liinbe  carrees-hexagonales 
ou  en  partie  brievement  reclangulaires,  6-12  (-M)  p,  anguleuses.  irre- 
gulieres,  plus  ou  moins  papilleuses,  a  parois  en  general  peu  fnrlemenl 
epaissies  (lig.  13);  passant  progressivement  aux  cellules  inferieures, 
qui  son!  rectangulaires,  2-8  fois  plus  longues  que  larges,  regiilui'cs, 
hyalines  et  lisses,  a  parois  minces.  Nervure.  large  de  30-60  p  a  la  base, 
comportanl:  2-3  cellules  indicatriees  medianes  el  une  couche  dursalc 
(souvent  peu  devcloppee)  de  slereides,  parfois  aussi  un  tres  petit 
nomhre  de  stercides  ventraux  ;  appendice  compose  de  2-3  (ou  parlielle- 
ment  I)  couches  de  cellules  homogenes.  Face  superieure  de  la  nervure 
constituee  par  des  cellules  allongees  longitudinalenient,  sauf  dans  la 
jiarlie  excurrente  (el  souvent  un  peu  au-dessous)  ou  les  cellules  suni 
carrees  coniine  celles  du  limbe.  Fleurs  remedies  laterales,  souvent  pen 
nombreuses  ;  feuilles  perichetiales  externes  obi  uses  ou  brievement  aigues. 
les  internes  munies  d’un  appendice  analogue  a  celui  des  feuilles  cauli- 
naires  (rnais  souvent  moins  developpe) ;  toutes  lisses  ou  prescpie  lisses, 
et  formees  de  cellules  hyalines  plus  ou  moins  allongees  (les  feuilles  internes 
ont  quelquefois,  dans  la  poinle  temiinale,  des  cellules  scmblables  a  celles 
des  feuilles  normales) ;  archegones  peu  nombreux.  Fleurs  males  et  fruc¬ 
tifications  inconnues.  J’ai  observd  rarement  (deux  fois  seulement)  tine 
germination  4  la  base  des  pointes  foliaires  brisees. 

1 1  (doll)  pe  :  Petit-Mont-Cenis,  pres  des  granges  Valloire,  2  130  in. 

Parahjpes  :  Mont-Cenis  ;  pres  de  l’Hospice,  sur  les  pentes  an  SF.  du 
torrent  de  Roncbe,  1  980m  ;  —  beige  du  ruisseau  de  Savalin,  2  060  in; 
combe  de  Roncbe,  2  150  m  ;  —  pentes  S  de  la  cime  du  Laro,  2  300  m : 
—  pentes  S  de  la  cime  Pare,  2  650  m. 


Source :  MNHN,  P 
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Lanslehourg :  au-dessus  des  chalets  de  Pramaria,  2  300  in 
Hcssans  :  pentes  rive  droite  de  la  vallee  dc  Ribon,  2  700  m. 


I-1  clavuligeru  varie  assez  peu.  L’un  des  paratypes  (vallee  de  Ribon) 
d  "P'  lidaiit  des  leui lies  a  limbe  souvent  moins  allonge,  et  a  nervure 
IJ,,u'ai|l  alteindre  70-80  u  dc  largeur  (fig.  6).  I’n  autre  paratype  (cime 
u  ^aro)  piesente  des  cellules  foliaires  moiris  anguleuses  et  plus  epaissies 
'  ’§•  '  * ’)•  qui  se  rapprochent  un  peu  de  cclles  du  B.  Johansenii. 
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Ce  nouveau  Molcndoa  (lilTere  da  M.  taeniatifolia  par  les  cellules  foliaiivs 
papilleuses  (sauf  celles  des  feullles  perichetiales)  el  par  la  presence  de 
slcreides  dans  la  nervure,  ainsi  quo  par  la  pointe  temiinale  non  lordue  a  la 
base  (elle  esl  Lordue  de  180°  chez  le  M.  Inenialifolitt )  el  plurislrate 
sur  toute  sa  longueur.  L’original  du  B.  Johansenii  (isotype  du  Musee 
National  du  Canada)  differe  par  les  feuilles  un  peu  plus  grandes,  mimics 
de  cellules  lisses,  moins  irregiilieres  et  plus  epaissies,  qui  passent  sur  la 
face  superieure  de  In  nervure ;  el  naturellement  par  la  position  des 
lleurs  femelles,  dont  les  feuilles  perichetiales  out  un  tissu  a  peu  pits 
semblable  a  celui  des  feuilles  caulinaires.  Le  .S',  ylttciale,  d’apres  les  figures 
publiees  par  Bkothehus  (1921)  el  Savioz-Ljuhii  zkaj.v  (1961),  cl i Here 
par  les  feuilles  a  bords  plans,  les  cellules  plus  fortement  papilleuses, 
la  nervure  tenninee  par  une  longue  cellule  hyaline  et  lisse,  etc. 

Au  point  de  vue  ecologique,  le  M.  davuligera  croit  uniquemenl  dans 
des  stations  abritees  (excavations  on  rochers  surplombanls),  aux exposi¬ 
tions  chaudes,  en  terrain  ealcairc  (cargneules  el  schistes  lustres),  Cos 
excavations  calcaires  seches  renferment,  en  Haute-Maurienne,  de  uom- 
breuses  Mousses  rares  ou  interessantes,  par  exemple  Molcndoa  Scuilliw- 
riana,  M.  teiminervis,  Barbula  valida ,  Bryoerylhrophyllum  mbniti ), 
Dcsmatodon  Wilczekii  (2),  I),  leucoslomns,  D.  obtmifolias,  Torluta  mw  mi- 
folia,  Funaria  medilemmea  var.  alpina  (3),  Mniuin  hymenophylloides , 
Timmla  comaku  Plalydidya  jungemtannioides,  Amblgstegium  compadum, 
Bractiythecinm  tracliypodiurn  ;  beaucoup  de  cos  especes  peuvenl  eroilre 
en  dehors  des  excavations,  mais  c'esl  dans  cct  habitat  qu’elles  sc  ren- 
contrent  le  plus  frequemment.  La  Hore.  des  balmes  calcaires  a  etc  bien 
etudiee  par  le  P.  Gretek  (103b),  mais  dans  la  region  qu’il  a  choisie  (les 
environs  d’Engelberg,  en  Suisse)  plusieurs  des  especes  rares  menlionnees 
ci-dessus  foul  defaut.  La  richesse  des  stations  de  Haute-Maurienne 
est  due  probablemenl  a  un  phenomene  de  survivance  aux  glacial  ions. 

Les  toulTes  de  M.  davuligera  sont  en  general  pures.  J’ai  observe  deux 
fois  quelqucs  tiges  de  Barbula  valida  qui  croissaient  en  melange,  el  une 
fois  Molcndoa  Scndlneriana ,  Hymenostylium  recurviroslre,  Desmatadon 
oblusifolius  et  Tortula  mucronifolia,  toujours  en  petite  quantite. 

Ilya  done  maintenant  quatre  Pottiacees  des  regions  froides  (antiques, 
antarctiques  ou  alpines)  qui  ont  en  commun  le  earaetere  d’une  pointe 
foliaire  allongee-clavi forme,  caduque  et  (sauf  chez  M.  taenialifom ) 
pluristrate  sur  toute  sa  longueur.  Peul-etre  meme  y  en  a-t-il  davantage 
le  B.  Johansenii  de  1’ Alaska  (leg.  Steere)  a  des  cellules  foliaires  moins 
arrondies,  plutot  carrees,  et  qui  ne  recouvrent  pas  la  face  superieure 
de  la  nervure,  ce  qui  est  assez  surprenant  si  Ton  songe  a  la  fa^on  ties 
minutieuse  dont  les  Barbula  sont  separes  les  uns  des  aulres. 


(2)  I.c  Itesmalodou  iVilczi-kii  Meylan  eentre  dans  la  (troupe  do  Pallia  Itrinih: 

I,-  GymnattoMum  syslyliam  Punck  (firyptogamisohe  Uew&cbse  des  Flchtelg"liiii!'>. 
1 SH2),  sliliordomiiS  par  WABNSTOHl-'ao  P.  Ilcimii  (P.  Ilcimii  var.  aynlyliu  (Pnnok)  Warns  ... 
et.  qui  a  pour  syuonymes,  outre  1).  itczvkt i  Meylan  11)111  :  It.  trpclaeutt  Ainano  el  V.  1 
creelin'  var.  Umbalm  Amann  1020.  Poltia  Ilcimii  var.  alpina  Amann  1921.  3Vn  I"11''11" 
plus  longuemenfc  dans  un  travail  nlterieur.  ., 

(3)  Les  bryologues  rt.unis.sont  maintenant  lo  P.  medilerranea  et  le  F.  MuMe’1'11''1'1  ■ 
la  planle  iI'Ajiaxs  doit  done  s'appeler  Funaria  Mnehlen bergii  Medw.  til.  cs  Turin 
alpina  (Ainann)  n.  contb.  (bttsionyme  :  Funaria  medilerranea  Lindb.  var.  alpina  A'11"11  1 
Bull.  Sue.  Vaudoise  Sc.  nab.,  54  :  47.  1921). 
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.Jt  V,„V<T"1  1«  Dr.  I.  M.  Bnono  (Ottawa)  near  Ie  oral  des 

"  r  )  '°T  r  s;;'°  c"™erv*'  n  Musee  National  du  Canada, 

,.,lo  Or.  L.  I.  taBi*™,,  (Leningrad)  pour  la  don  d'un  tird 

L Indotype  du  A/,  damligva,  ainsi  quo  *,  paratvpes,  seront  denotes 
au  Museum  National  d  Histoire  Natureile  de  Paris"  (PC)  P 


I.  Prantl,  Die  natiirlichen 
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Les  herbiers  de  Mousses  de  l’lnstitut 
de  Botanique  de  Montpellier 

par  Herve  IIaisant,  Denise  .Iaruy  et  Daniel  Jahky  (1) 


Nous  avons  eonsacre  preccdemment  une  notice  a  la  ires  riche  collection 
de  Lichens  de  l’lnstitut  de  Botanique  (H.  Hah  ant  et  coll.,  19G1)  ; 
noire  intention  est  de  la  completer  par  1’inventaire  des  herbiers  de  Bryo- 
phytes  (2),  egalemcnt  d'une  grande  valeur  et  comprenant  de  nombreux 
echantillons  preleves  dans  la  France  entiere  (ou  a  l'etranger)  depuis  la 
premiere  rnoitie  du  siccle  dernier  jusqu’a  nos  jours. 

1.  Les  deux  volumes  de  Bkuch  et  W.  P.  Schimper  sont  relies  en 
cuir  rouge,  marques  au  dos  de  lettres  et  filets  dores.  Sur  la  premiere 
page,  nous  pouvons  lire  :  Bryologiac  europacae  ucl  muscarum  curopmvnint 
generum  el  sperierum  nuetoribus  Bruch  et  W.  /’.  Schimper  Must rutorm 
stirpes  normales.  Erlidit  W.  P.  Schimper,  Argenlorati  (e’est-a-dire  :  Stras¬ 
bourg),  1 8-10. 

C.el  ensemble  de  500  echantillons  environ  appartient  ii  la  Faculle 
des  Sciences  de  Montpellier  depuis  1812  comme  l’indique  une  aucienne 
etiquette  sur  lc  boitier  qui  protege  les  deux  tomes.  Le  premier  renfermc 
la  presque  totalite  des  Bryales  de  1’Europe  occidentale.  11  coni  nut  en 
particulier  la  curieuse  Scktstostega  osmundacea,  delicate  petite  Mousse 
qui  rappellc  la  Fougere  Lnmnriu  spicant ;  elle  vit  dans  les  grottes  et  les 
excavations  des  rochers  en  terrains  siliceux  ;  dans  son  biotope,  son  pro- 
thalle,  longtemps  persistant,  decompose  la  lumiere  et  reflate  une  belle 
cou leu r  emeraude  qui  la  fait  decouvrir.  Le  second  tome  groupe  la  (in 
des  Bryales  avec  entre  autres  families  les  Buxbaumiacees  (autrefois 
considerees  comme  des  Champignons),  des  Sphagnales,  hotes  habituels 
des  tourbieres  et  marecages  oil  elles  foment  de  spongieux  lapis,  el  des 
Andreaeales,  Mousses  de  montagne  dont  la  capsule  a  maturite  se  doroupe 
en  l-(i  valves  longitudinales  fixees  a  la  base  et  au  sommet  de  la  fructi¬ 
fication. 

Tons  les  echantillons  sont  dans  un  excellent  etat  de  conservation; 
ils  ont  etc  cHoisis  fructifies  el  sont  artisliquement  disposes  ;  les  references 
portant  les  lieux  et  saisons  de  recolte  sont  imprimees  en  latin.  Fn  voiei 
quelques-unes  a  litre  d'exemples  : 

-  In  campis  incullis  Galliae  occidmlalis.  Vere. 

In  rupium  fissuris  Beloetiae.  Aeslate. 

Ad  rupes  Al.  Tirol  et  Hein.  Hyeme.  » 

Elles  nous  indiejuent  que  Bruch  et  Schimper  out  elTectue  leurs  recoltes 
essentiellement  dans  l'est  de  la  France  (Alsace),  la  Suisse  et  l'Au Iridic. 

(1)  Adresse  ties  auteurs:  Direction  du  Jnrdin  des  Plantes  do  Montpellier. 

(2)  I.’Uerlfier  de  I'lnstitut  de  Botanique  est  une  co-proprietii  des  I'acultes  de  Mode 
cine,  des  Sciences,  de  Phurmacie  et  de  la  Direction  du  Jardin  des  Plantes. 
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j.  A  cote,  les  six  volumes  de  L.  Alphonse  de  BrerisSon,  «  memhre 
plusieurs  societes  savantes  »,  sont  plus  morlestement  relies  en  carton 
M'l'l’le  bleu  clair.  Leur  presentation  sur  beau  papier  est  ties  agreable 
,1  mi  index  dans  c.haque  volume  les  rend  fariles  a  compulser.  Ils  on l 
j»" >i  entre  lf*28  el  18,'5,'i  et  portent  en  exergue  cette  citation  de  me  Can- 
i>um  i:  extraite  de  la  Tlieorie  elementaire  de  bolanique  :  «  Les  descriptions 
les  plus  exactes  el  accompagnees  des  figures  les  plus  parfaites,  laissenl 
''"■■ore  quelque  chose  a  desirer  a  celui  qui  veut  connaitre  completement 
nr  rire  natural.  Ce  quelque  chose,  que  lien  ne  peut  supplier,  ne  s'oblienl 
ipie  par  Vaulopsie  ou  la  vue  de  1’objet  lui-meme. 

I  'ms  le  premier  fascicule,  la  preface  annonce  les  intentions  de  l’auteur  : 

I  desir  qu’eprouve  si  vivement  tout  Botaniste  de  faire  connaitre  les 
in  hi  sses  vegetates  de  son  pays  a  determine  la  publication  de  cette  collec- 
li" 1 1  -  Bile  se  composera  d’environ  huit  fascicules  (notre  serie  esL  done 
inn.iiiplele  ou  inachcvee)  qui  paraitront  a  des  epoques  peu  eloignees. 
C.h '  "e  fascicule  contiendra  25  Mousses  recueillies  en  Normandie.  » 

I  a  conviction  et  les  soins  apportes  a  leurs  oeuvres  par  les  naluralisles 
<!'.■  i-ette  epoque  ressortent  des  phrases  suivantes  :  «  Le  grand  nomine 
(I'esH-ces  rares  que  renferme  cette  province  peut  faire  considerer  sa 
M  i  i  ologie  comme  etant  commune  a  une  grande  parlie  de  la  France, 
alls l  ruction  faite  de  nos  hautes  montagnes...  Nous  nous  elforcerons, 
mil  nl  qu’il  nous  sera  possible,  de  donner  des  dchantillons  complets 
et  dans  plusieurs  etats,  et  surtout  de  rapprocher  les  especes  qui  out  le 
pi"'  de  rapport  entre  elles,  de  maniere  a  faire  saisir  vivement  aux  Bota¬ 
nist  cs  leurs  caracteres  distinctils,  et  a  faciliter  le  travail  a  ceux  qui, 
no  i.-es  encore,  voudraient  se  livrer  a  1'etude  de  cette  interessante  parlie 
de  la  Cryptogamie...  I  hi  prevenant  que  ces  fascicules  auront  tou  jours 
ele  soumis,  avant  leur  publication,  a  l’examen  de  savants  Muscologues, 
i|in  ulent  bien  nous  aider  de  leurs  conseils,  nous  crayons  pouvoir  donner 
avec  eonliance  la  nomenclature  et  la  synonymic  des  especes  qui  y  seronl 
renfermees.  » 

A  l.a  llore  bryologique  de  l'ltalie  du  Nord,  et  plus  parliculierement 
des  1 1 virons  de  Milan,  est  representee  par  l'herbier  de  Joseph  Balsamo 
el  Joseph  de  Notaris.  Cette  collection  intilulee  Mtisri  mediolarteiisrs 
Sl‘  npose  de  qualre  livrets  beiges  dates  de  1833  el  183  I,  cliaeun  porlanl 
mu  la  derniere  page  de  couverture  l'index  des  vingL  especes  qu’il  renferme. 
bi's  ill  ant  i  lions,  a  raison  d’un  par  page  el  bien  conserves,  sont  soigneuse- 
""'"i  determines  mais  ne  portent  pas  d'indications  precises  de  localites. 

I.  I.e  Muxc.i  herbarium  de  Paul  0.  Schalleut,  Altamonte  Springs 
i'ii  Floride,  a  la  meme  presentation  que  son  herbier  de  Lichens.  II  renferme 
ilrs  especes  recolte.es  dans  cet  ctat,  egalement  en  Caroline  du  Nord  et  en 
liilii.irnie  (fitats-Unis),  ainsi  que  quelques-unes  d’Adclaide  (Australie 
"ini'lionale).  environ  cinquante  echantillons  enfennes  dans  des  enve- 
lupl'i  s  portant  des  indications  inanuscrites  de  hauteur  lui-meme  el  de 
('fiix  qui  ont  revise  sa  collection  en  1959. 

>  i  n  ensemble  de  cinquante  exsiccata  a  etc  ollerl  par  le  suedois 
■b  I  .  Zetterstedt  li  son  ami  le  Professeur  Jules-]?, mile  Pi.anchon, 
alors  qu'ii  etait  Directeur  de  l'ficolc  de  Pharmacie  ;  il  s'agit  de  Grim- 
miacei's  et  d’Andreacacees  recollees  entre  1855  el  I860  en  Scandinavic 
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(Stockholm,  Upsal,  Dovre)  mais  quelques  echantillons  proviennent 
(It's  Pyrenees  fram;aises  et  de  la  region  tie  Montpellier.  l,es  eiiqiiel|,.s 
iinprimees.  sont  redigees  en  latin  el  mentionnenl  les  synonymes  lo 
biotope  el  la  localite. 

(i.  Un  fragment  de  la  collection  de  Ph.  Salzmann  (1781-1851)  n'a  pas 
ele  incorpore  5  l'herbier  general.  C’est  peut-elre  parce  que  les  exemplars 
de  Mousses  sont  moins  bien  prepares  que  les  Lichens,  certaines  etani 
indetermindes  el  les  stations  etant  souvenl  manquantes.  I.eur  provenance 
Iraduit  le  gout  ties  voyages  de  ce  medecin-naturaliste  qui  ful  aussi  un 
bon  holaniste  et  a  qui  soul  dedies  un  Pin  noir  mediterraneen  el  uu  Silcne 
cyrno-ligure.  Ses  echantillons  viennent  de  1'Hdrault.  des  Pyiviurs- 
Orientales,  mais  aussi  de  Tanger  et  de  Bahia,  aujourd'hui  San  Salvador 
au  Brcsil.  Ils  ont  ete  donnes  a  la  Facultd  des  Sciences  de  Montpellier 
I’annee  avant  sa  mort. 

7.  Puisque  nous  en  sommes  a  parler  d’etrangers  s'etant  installs 
el  ayant  travaille  dans  la  region  montpellieraine,  il  nous  faut  mainb-nanl 
evoquer  l’herbier  de  Diomede  Tweskiewicz  (1809-1882)  (1).  Ses  Mm- 
corum  exsiccata  sont  ranges  dans  cinq  cartons  verts,  attaches  par  des 
Ikelles  de  incme  couleur  et  portent  principalement  sur  l'Aigoual  el 
I.e  Vigan.  En  effet,  d’origine  polonaise,  chasse  de  son  pays  par  la  revolu¬ 
tion  de  1832,  il  s’etait  installe  onze  ans  plus  tard  A  Aulas  oil  il  pratiquait 
la  medecine  rurale  et  s’adonnail  a  la  botanique.  Ses  echantillons  per¬ 
sonnels  represented  plus  de  la  moitie  des  250  especes  recoltees.  mais 
on  y  trouve  egalement  ties  exsiccala  d’origines  diverses  portanl  sur  le 
reste  de  la  France  (C.  Billot,  Societe  Rochelaise...)  et  meine  I'Angle- 
terre.  Ils  sont  soigneusement  colies  avec  indication  de  lieu  et  dale:’ les 
etiquettes  sont  manuscrites  et  redigees  en  francais.  Comme  dans  son 
herbier  de  Phanerogames,  Tweskiewicz  n'a  jamais  indique  son  noin 
en  entier  mais  seulement  <•  Diomede  »  on  plus  simplemenl  «  Dm  .  Sou 
herbier  eomplct,  representant  a  l'origine  une  centaine  de  gros  fascicules, 
a  etc  achetc  n  sa  femme  quelques  annees  apres  sa  mort  et  fondu  parlielle- 
ment  dans  l'herbier  general,  d’abord  par  les  soins  de  Ch.  Flahaui.t, 
ensuite  par  G.  Cabanes.  II  n’a  ete  conserve  isolement  que  le  tiers  environ 
de  l’herbier  ties  Phanerogames  (alentours  du  Vigan,  Valleraugue,  r.a 
Dourbie),  1  herbier  ties  Lichens  (souvent  indelermincs  par  defaul  de 
ibeuments)  et  enfin  l'herbier  ties  Mousses  d’linc  grande  riehesse  el  rj’un 
grand  interOt  regional. 

8.  Les  deux  cents  ex sicruta  tie  Charles  Flahault,  prepares  vers  1895- 
1900,  sont  ranges  par  ordre  alphabet>'que.  verticalement,  dans  qualro 
longues  boites.  Les  trois  premieres  groupent  les  Mousses  et  HApntiques 
de  la  garrigue  montpellieraine  (Lavalette,  Fontfroide.  La  Colmnbicre, 
C.elleneuve,  Caunelles,  le  Pic  St-Loup,  C.astelnau,  Doscares),  tin  .lardin 
des  Plantes  et  de  l'Fcole  d’Agriculture.  Dans  la  dernicre  hoite  se  irouvenl 
les  Bryophytes  du  littoral  moditerrancen,  recoltees  principaleuuiit  a 
Ilveres.  Fi.aiiai  i.t  a  egalement  constitue  deux  cartons,  d'une  rentable 
d ’echantillons,  tie  Mousses  recoltees  A  l'Aigoual  (Valleraugue.  I’Esperoii. 
Trevezel...)  mais  dont  la  plupart  restenl  a  determiner.  A  prfixiniite, 
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ili'ii v  volumes  tie  feuilles  non  reliees  portent  la  mention  •<  Flahault  et 
(.ami'S  ».  Le  Docteur  Fernand  Camus,  qui  fut  assistant  au  Laboraloire 
Hi-  uvptogamie  du  Museum  National  d'llistoire  Naturelle  entre  1917 
cl  1921.  a  Iaisse  Lanl  A  Paris  qu’a  Montpellier  line  documentation  bryo 
logique  considerable.  I.es  300  echantillons  de  Mousses  contenus  dans 
res  cartons  ont  ete  recoltes  entre  1862  et  1878  dans  diverges  regions  de 
I- ranee  (environs  de  la  capitale,  Rennes,  Pyrenees)  et  mcme  k  l’ctranger 
( Unlit*,  Su6de) :  chacun  d’eux  est  colle  aver  soin  et  muni  d'une  etiquette 
manuscrite  eontenant  tous  les  renseignements  necessaires. 

9.  Divers  groupes  de  bryologues  et  des  societes  savantes  ont  fait 
ilnn  de  leurs  doubles,  actuellement  i-eunis  en  un  gros  volume.  Nous  retrou- 
111111  frequemment  la  Flora  Galliae  el  Germaniae  c.rsiccata  dont  les  echan- 
I ill'nis.  recueillis  vers  le  milieu  du  steele  dernier  par  C.  Billot.  F..  Lamy, 
.1.  B.  Mougeot,  F.  Schultz  notamment,  proviennent  de  Test  de  la 
I ''ranee  et  de  I’Alleinagne  rhenane.  A  VHerbarium  normale  ont  contribue 
enlre  autres  F.  Arnold,  Guepin  et  encore  F.  Schultz  pour  la  France, 
la  Baviere  et  le  Tyrol.  La  Societe  Dauphinoise  fournit-  un  apport  conside¬ 
rable  vers  1880-1890  avec  H.  Duterte  dans  1’Orne  et  la  Sarthe,  le  Frere 
Joseph  Heribaud  et  le  Frere  Gasilien  qui  se  sont  particulierement 
ini  cresses  aux  Mousses  rares  du  Puy-de-D6me,  A.  Guillon,  l'Ahbe  Faure 
dans  les  Hautes-Alpes,  Malinvaud,  l’Abbe  Ravaud  en  Isere.  En  1915, 
la  Societe  Franchise  a  recueilli  les  cxsir.cata  de  Charles  Duffour  qui 
n  prospeetd  la  region  toulousaine.  Co  mine  il  etait  d'usage  a  cette  epoque, 
les  etiquettes  sont  souvent  imprimees,  mentionnant  les  synonvmes 
et  les  circonstances  precises  de  la  recolte. 

in.  Un  imposant  ensemble  de  onze  tomes  a  couverture  verte  et  fermes 
par  des  (icelles  de  couleur  marron  est  malheureusement  anonyme.  La 
collection,  datee  de  1881-1899,  se  compose  de  cent  cinquante  specimens 
d’ilepatiques  et  de  six  cent  dix-neuf  de  Mousses  classes  selon  l'ordre 
syslematique ;  au  dos  de  chaque  tome,  une  fiche  blanche  indique  les 
genres  numerates  qu’il  renferme.  Les  etiquettes  manuscrites,  redigees 
en  francais,  nous  indiquent  que  la  grande  majorite  des  especes  se  trou- 
veul  dans  le  Massif  Central  (Aubrac,  Lozere...)  mais  quelques-unes 
((■pendant  viennent  de  Silesie. 

11.  La  partie  la  plus  importante  des  herbiers  de  Bryophytes  de  1'InstituL 
ilc  Botanique  est  constitute  par  les  97  cartons  de  l’herbier  general,  chacun 
gi  on  pant  environ  une  cen  taine  d'echantillons.  Leur  consultation  est 
facile  et  rapide  grace  a  un  catalogue  alphabetique  et  un  catalogue  syste- 
inalique  dresse  en  1917  d’apres  la  classification  du  P/lanzenfamilim 
fl’F.M-.LER  et  Prantl.  Cet  herbier,  forme  de  l'apport  de  collections  per- 
winiu'Ues  et  qui  a  beneficie  de  nombreux  eebanges,  est  un  instrumenl 
'!(  travail  et  un  recueil  de  references  de  ires  grande  valeur. 

I’m-mi  les  botanisles  qui  ont  le  plus  coniribue  a  son  enrichissement, 
""us  nolons  Auguste  Le  Jolis,  »  directeur  et  archiviste  perpeiuel  de 
I"  Societe  des  Sciences  Nairn elles  et  Matbemaliques  de  Cherbourg  », 
I’mtiklis,  F.  Camus,  A.  Guillon,  E.  J.  Nf.yraut,  J.  Thuhet, 

1  in-:  Girard,  F.  G.  Schultz,  P.  Salzmann,  Sc.himper,  Spruce, 
IHtueu,  Aubouy,  Dozy  &  Molkenboer,  Planchon,  Albaille  et 
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Kn  plus  des  societes  precedemmcnt  nommdes  se  trouvent  id  <1  i versos 
institutions  Idles  que  par  exemple :  1’ Herbarium  of  Medical  Chirurgical 
College  de  Philadelpliie  (Pennsylvanie),  le  Jardin  Botanique  de  |’£tat 
a  Bruxelles,  In  Sociele  Helvetique  et  la  Societe  pour  l'fitude  de  In  Flore 
Franco-helvetique. 

12.  La  collection  de  l’Abbe  J.  Squivet  de  Carondelet  se  presente 
de  fai  on  tout  a  fait  dilTerente  de  celle  des  herbiers  habituels.  II  s'afjii 
de  deux  boites  renfermant  chacune  70  tubes  disposes  dans  un  ball  en 
bois.  Les  Mousses  v  sont  conservees  dans  un  doigt  de  solution  formolec 
sur  chaque  lube  est  coffee  une  etiquette  manuscrite  portant  tonics  K 
indications.  La  plupart  des  stations  prospectees  sont  dans  les  environs 
de  Montpellier,  les  autres  sont  eparses  en  France.  Let  herbier  a  etc  olTerl 
an  Professeur  L.  Kmberger  par  son  auteur  au  moment  ou  celui-i  i  s’esi 
retire  a  Aix-en-Provence  en  1960.  L'Abbe  J.  Squivet  a  reside  d'alxird 
dans  l’Herault  de  1913  a  1920.  puis  ensuite  dans  les  Bouches-du-Khbnc, 
departments  oil  il  a  reuni  les  elements  de  son  ouvrage  Mousse s  dr  Mont¬ 
pellier  el  contributions  diverses  d  la  bryologie  du  sud-ouesl  de  In  l-'ninrr 
cn  Ini  adjoignarit  quelques  observations  dans  les  Alpes-Mari limes,  le 
Gard  et  le  Var.  Aussi  bien  comme  il  le  dit  lui-meme  dans  son  avanl- 
propos,  il  reslc  beaucoup  a  faire  en  matiere  de  biogeographie  des  Bryo- 
phytes  en  particulier  dans  les  Pvrenees-Orientales,  prospectees  seulemenl 
par  des  botanistes  de  passage,  el  dans  l’Aude  oil  travailla  Roumi  .a 
au  milieu  du  siede  dernier  (1).  Nous  devons  deplorer  egalemenl  uuc 
les  exemplaires  recoltes  par  de  Chozat.s  dans  l’Herault  ne  ligureul 
pas  dans  les  collections  de  1'Institut  de  Botanique. 


Au  teime  de  cette  etude,  nous  ne  pouvons  que  conslater  la  riehesse 
except  ion  nelle  des  collections  de  l'lnstitut  de  Botanique  de  Montpellier 
qui  s'elevent  approximativemenc  a  13  000  echantillons.  Nous  aeons 
I'intention  de  conlribuer  a  l'entretien  regulicr  des  anciens  herbiers  et 
a  leur  mise  a  jour,  etant  en  train  de  constituer  nous-memes  une  collection 
de  Bryophytcs  dans  des  boites  de  maliere  plastique  oil  ils  se  conserved 
dans  d’excellentes  conditions  depuis  plusieurs  annees.  Nos  efforts  actuels 
portent  sur  les  alentours  de  Montpellier,  parcourus  par  de  nombrcux 
naturalistes  et  des  etudiants,  ainsi  que  sur  la  legion  des  avant-monts, 
en  particulier  le  massif  du  Caroux  qui  semble  n' avoir  pas  encore  etc 
prospecte. 

(1)  Depuis  la  mort  lie  I'Abbi  Squivet  de  C’abondelet,  survenue  en  1966,  srs  rents, 
et  le  reste  de  ses  collections  ont  dt£  donnees  h  l’Herbjer  de  Montpellier.  Ces  deriiitw 
comprennent  deux  boites  supplementaires  de  tubes,  une  botte,  de  preparations  sur  lames 
et.  surtout .  30  mngniflquos  cla-sseurs  a  rangement  liorizontal  contenant  chacuu  une 
trentaine  d'espeVre,  isolees  dans  des  chemises,  rouges  pour  les  Mousses  (n“  1-2-D.  v.  r! es 
poilr  les  Ilepatiqurs  (n"  25-2S).  et  bleues  pour  les  Sphaignes  (n°  20)  ;  le  derniei  — 
contient  des  Algues,  lies  Lichens  et  des  Champignons.  Chaque  csp^cc  est  reprA-rnlA- 
par  une  dlzaine  d'lSehantillons,  soigneusement  enfermes  dans  des  pochettes  de  papirr. 

etsouvent  obteniis  par  (-changes  (on  note  les  nomsde  Dismirk.  I’.  Dl'CLOS,  M.  Gris . *r. 

!’•  TtiMEi.iN.  C.  Sarrassat,  W.  1’.  Schimpeb,  R.  Sebille  et  .1.  li.  Zettkiistrdt). 
Ces  collections,  compldtdes  par  des  catalogues  alpha  bttique  et  systematique,  ivlliteiil 
Corine  et  la  minutieuse  patience  de  leur  auteur. 
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Introduction 

Afler  a  three  weeks  slay  in  Gran  Canaria  in  the  Canary  Islands  archi¬ 
pelago  in  February  and  March  1965  a  small  collection  of  mosses  from 
various  parts  of  this  island  was  brought  home  to  Oslo  to  be  worked 
mil  there.  As  the  moss  llora  of  Gran  Canaria  is  much  less  known  than 
that  of  the  neighbouring  island  Tenerife  it  is  believed  that  it  will  he  of 
interest  to  make  the  results  known. 

II  must  be  emphasized  that  the  main  purpose  of  this  expedition  was 
In  do  investigations  in  the  vascular  plant  llora  and  to  do  vegetation 
studios  in  general.  Among  the  71  moss  samples  brought  home,  there 
wmv,  however,  .'51  taxa  represented,  among  which  were  not  previously 
known  to  Gran  Canaria.  The  material  is  preserved  in  the  herbarium 
in  I  he  Botanical  Museum  of  the  University  of  Oslo. 

A  review  of  earlier  bryological  investigations  in  the  Canary  Islands 
and  earlier  literature  is  given  by  Stbrmrr  (1959).  According  to  him 
ivm'Hs  from  bryological  investigations  in  Gran  Canaria  are  published 
by  Momtagne  (1840),  Schiffner  (1901  and  1902),  I’itard  (1907)  Bkyhn 
(1908)  |  with  some  corrections  in  Pehsson  (1939)1,  Geiieeii  A  Herzog 
(J 910 i  and  Ahmitagf.  (1926).  My  own  results  have  been  cheeked  against 
the  informations  found  in  the  mentioned  works  as  well  as  in  the  paper 
of  Stokmer  (op.  cit.). 
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The  localities  visited 

In  this  list  of  localities  visited  only  those  are  mentioned  where  mosses 
mi' i  been  collected.  The  place  names  are  mainly  according  to  the  "  Mapa 
'HI'1  ;u'  de  las  Isla  de  Gran  Canaria  »,  published  by  Servicio  Geografico 
'"’l  Kjercito  in  1912.  The  altitudinal  records  have  been  made  by  aid  of 
a  temperature  compensated  aneroid  barometer  and  are  believed  to  be 

ID  Botanical  Garden  of  the  University  of  Oslo,  Trondlieimsvn.  23  B.  Oslo  5,  NorvAge. 
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more  accurate  than  the  height  values  found  on  the  map.  The  values 
given  are  in  meter  above  sea  level. 

The  localities  could  he  seen  from  the,  map  (fig.  1)  where  the  numbers 
correspond  to  those  found  in  brackets  in  the  description  of  the.  localities 
below. 


19th  February.  —  From  Tafira  Alta  westwards  down  into  Barranco 
Guiniouada  (1).  Where  the  road  between  Tafira  Alta  and  San  Lorenzo 
crosses  the  barranco,  about  300  m  a.  s.  1.,  the  moss  samples  were  collected 
on  huge  rocks  down  along  the  riverbed  (2  species). 

20th  February.  —  In  the  volcano  crater  Caldera,  de  Bandama  (2). 
south  of  falira  Alta  and  east  of  Monte,  collections  were  made  at  a  height 
of  about  450  m  in  the  dry,  eastfacing  slope  of  the  caldera  (6  species). 

22nd  February.  —  Collections  were  made  in  Barranco  de  Tehor  (2). 
about  1  km  westsouthwest  of  the  town  of  Teror,  at  a  height  of  about 
GOO  m  (13  species). 
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Among  the  species  collected  in  this  comparatively  rich  moss  locality, 
were  Campylopus  fragilis  and  Funaria  altenuata,  both  new  to  ((ran 

Canaria. 

23rd  February.  —  In  Barranco  los  Profios  (5),  one  of  the  two  forks 
of  liarranco  de  Moya,  collections  were  made  at  a  point  about  3  km  south 
i,l  i  lie  town  of  Moya,  at  a  height  of  500  m  (5  species). 

Near  the  town  of  Moya  itself  (4),  another  species  was  added  to  the 
collections  from  this  day. 

'-'lilt  February.  —  Barranco  de  i.as  Goteras  was  explored,  from 
the  l  own  Jinamar  near  the  east  coast  to  the  end  of  the  barranco  near 
the  lop  of  the  mountain  Montanon,  1  km  southeast  of  San  Mateo. 

A l  a  height  of  1  050  m  on  MontaSon  (6),  the  top  of  which  lies  about 
I  ini'  m,  5  species  were  collected.  In  Barranco  de  las  Goteras  itself,  north- 
>'"M  ol  Montanon  and  800  m  a.s.l,  (7),  also  5  moss  species  were  found. 
In  I  arranco  de  las  Goteras  just  south  of  Caldera  de  Bandama,  height 
abon  i  250  m  (8),  2  species  were  found. 

I  March.  —  CaRada  de  los  Gatos  (9),  northwest  of  San  Bartolome, 
wen  \  isited.  Where  the  road  from  San  Bartolome  to  Timagan  and  Tejeda 
cni'-t's,  one  single  moss  species  was  collected  at  about  1  160  m. 

3rd  March.  —  Barranco  Balruzanos,  on  the  east  side  of  Montana 
ile  !  n  Arenas  and  south  of  San  Mateo,  were  explored  from  about  1  000 
In  ei out  1  400  m  a.s.l.  2  species  were  collected  a  little  above  the  point 
win  .e  the  road  between  San  Mateo  and  Las  Casillas  crosses  the  barranco. 
at  a  height  of  1  050  m  (10). 

7  i  March.  —  MontaR a  de  las  Arenas  (11).  —  Mosses  were  collected 
al  1  200  m  along  the  camino  running  from  Montanon  southwestwards 
(13  species). 

A i i long  the  13  species  collected  here  was  Srleropodium  illecebrum  var. 
Ifni'iiffae,  new  lo  ((ran  Canaria. 

Enumeration  of  species 
Polytrichaceae. 

I'nlylrichum  juniper inum  Hedw.  —  Bco.  de  Teror,  600  m. 

Fl  SSIDENTACEAE. 

/  sidens  impar  Mitt.  —  Caldera  de  Bandama,  450  m. 

Dicranaceae. 

1  'mpylopus  fragilis  (Turn.)  Bruch  et  Schimp.  —  Bco.  de  Teror,  600  m. 
Associated  with  Pterogonium  gracile.  New  lo  ((ran  Canaria.  The  species 
is  cm  Her  recorded  from  Palma  (SchilTner  1902.  p.  282),  Gomera  and 
Cen- 1  ife  (Pitard  1907,  p.  8). 

(■ampylopus  polytrichoides  De  Not.  —  Bco.  de  Teror.  600  m.  Associated 
will'  Hryum  ranarienst. 

PoTTI  ACEA  E. 

ambigua  (Br.  eur.)  Limpr.  —  Montana  de.  las  Arenas,  1  200  m 
F'  1 1  ).  One  earlier  record  from  Gran  Canaria,  from  near  Las  Palmas, 
collected  by  Brylin  (1908,  p.  21). 
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Torlula  muralis  Hedw.  -  Caldera  de  Bandama,  450m  (c.  fr.).  Bco, 
de  Teror,  600  m  (c.  fr.). 

Torlula  canescens  (Bruch)  Mont.  Montanon,  L  050  m  (c.  fr.).  Associa¬ 
ted  with  Trichostomum  brachydontium.  Previously  recorded  from  (Iran 
Canaria  only  by  Bhyh.n  (1908,  p.  23).  from  a  height  of  150  m  near  Santa 
Brigida. 

Barbula  convoluia  Hedw.  Bco.  de  las  Goteras,  northeast  of  Montaiinn, 
800  m.  Associated  with  Trichoslomum  brachydontium.  —  Bco.  de  las 
Goteras,  south  of  Caldera  de  Bandama,  250  m  (c.  fr.).  Only  one  earlier 
record  from  Gran  Canaria  has  been  found,  from  Monte  south  of  Talira 
Alta,  by  Armitage  (1926,  p.  51). 

Barbula  rigidiila  (1  ledw.)  Mitt.  —  Caldera  de  Bandama,  450  m.  Associa¬ 
ted  with  Fissidcns  impar.  —  Montana  de  las  Arenas,  1  200  m.  Associated 
with  Trichoslomum  brachydontium.  Bryhn's  record  from  San  Mateo, 
750  m  a.s.l.,  Brylin  (1908,  p.  19).  is  the  only  one  from  Gran  Canaria 
earlier.  The  locality  in  Montana  de  las  Arenas  also  is  considerably  higher 
than  the  others. 

Barbula  vinealis  Brid.  —  Montana  de  las  Arenas,  1  200  m.  Associated 
with  flaplodontium  notarisii. 

Wcisia  controvrrsa  Hedw.  -  Caldera  de  Bandama,  150  m.  -  Bco. 
los  Propios,  500  m  (c.  fr.).  Associated  with  Ptyc.homitrium  nigricans. 

Trichoslomum  brachydontium  Bruch.  —  Bco.  de  Guiniguada,  300  in. — 
Bco.  de  Teror,  600  m  (c.  fr.).  Montanon,  1  050  m.  —  Bco.  de  las  Goteras, 
northeast  of  Montanon,  800  m  (c.  fr.).  Montana  de  las  Arenas,  1  200  m 
(c.  fr.). 

Plcurochaete  squarrosa  (Brid.)  Lindb.  Bco.  de  Teror,  600  in.  Mon¬ 
tana  de  las  Arenas,  1  200  ni. 

Ghimmiaceak. 

Grimmia  pulvinala  (Hedw.)  Sm.  —  Bco.  de  Teror,  600  m.  Associated 
with  Plcurochaete  squarrosa.  -  Bco.  los  Propios,  500  m.  Associated 
with  Wcisia  conlroversa.  —  Bco.  Balbuzanos,  1  050  m  (c.  fr.).  —  Montana 
de  las  Arenas,  1  200  m  (c.  fr.). 

Grimmia  Irichopht/lla  Grew  —  Bco.  de  Teror,  600  m. 


Funaria  hijgromclrica  Hedw.  —  Caldera  de  Bandama,  150  m  (c.  fr.).  — 
Bco.  de  las  Goteras,  south  of  Caldera  de  Bandama,  250  m  (c.  fr.). 

Funaria  attenuala  (Dicks.)  Lindb.  —  Bco.  de  Teror,  600  m  (c.  fr.). 
New  to  Gran  Canaria.  Previously  recorded  from  Tenerife  (Montagne 
1810,  p.  30;  Brylin  1908,  p.  25),  Hierro  (Schifliter  1902,  p.  287)  and 
Palma  (S farmer  1959,  p.  50). 

Funaria  denlala  Crome  vnr.  convex  a  (Spruce)  Bolt.  —  Bco.  de  Teror, 
600  m  (c.  fr.). 

Bhyaceae. 

Haplodontium  notarisii  fMitt.)  Broth.  -  Moya,  530  m.  —  Canada 
de  los  Gatos,  1  160  m  (c.  fr.).  -  -  Montana  de  las  Arenas,  1  200  m  (c.  fr*)- 
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Btyum  ciipillure  Hedw.  -  Bco.  de  las  Goteras, 
800  m.  —  Montana  de  las  Arenas.  1  200  m. 


northeast  of  Montanon, 


llnium  capillar?  I  ledw.  var.  phdyhim  (Scllwaegr.)  Schinip.  —  MonUu 
do  las  Arenas,  1  200  in. 

linniin  canariense  Brid.  —  Bco.  de  Guiniguada,  200  in.  —  Bco  . 
Toi'ir.  000  in  (c.  fr.).  —  Bco.  los  Propios,  500  m  (c.  fr.). 

Bnjum  rnurak  Wils.  -•  Caldera  de  Bandama,  150  m. 


linjum  gemmipanun  De  Not.  Montana  de  las  Arenas  I  200  in 
A«s(..-iatcd  with  Bnjum  capillare  var.  plalyloma.  —  The  find  made  by 
I-11'  1,1  lib1'  111  Barranco  de  Tenoya  west  of  I.as  Palmas  (Stermer  1959 
I'.  a  I),  is  the  only  one  from  Gran  Canaria  earlier. 


Barth ami  aceae. 

1  nnrolia  webbii  (Mont.)  Scliimp.  —  Montana  de  las  Arenas,  1  200  m  — 
Previously  recorded  only  from  2  localities  in  Gran  Canaria  by  Schiffner 
(1902,  p.  289)  and  Pitard  (1907,  p.  19).  * 

l;  rlramia  stricta  Brid.  Bco.  de  las  Goteras,  northeast  of  Montanon 
800  m  (c.  fr.). 


Ptvchom  ith  i  aceae. 

PltldiumUriiim  nigricans  (Kze.)  Bruch  et  Schimp.  -  Bco.  los  Propios 
in.  Associated  with  Weisia  conlruner.su. 


Leucodontaceae. 

I  ivgonium  grar.ile  (Hedw.)  Sm.  —  Bco.  de  Teror,  600  m  (c.  fr.)  — 
Ike.  los  Propios,  500  in.  —  Montanon,  1  050  in. 

I  Ivt’NACEAE. 

I I'ciiaioihecium  sericeum  (Hedw.)  Bruch  et  Schimp.  var.  mandoni 
(Mu  j  Ren.  et  Card.  —  Montanon,  1  050  in. 

Sclrropodium  illecebrum  (Hedw.)  Bruch  el  Schimp.  Bco.  de  Teror, 
(il)0  -  Montanon,  I  050  m.  Bco.  de  las  Goteras,  northeast  of  Mon- 

la"""-  800  m.  Bco.  Balbuzanos,  1  050  in.  Montana  de  las  Arenas 

I  2011  in. 

Sclrropodium  illecebrum  (Hedw.)  Bruch  et  Schimp.  var.  teneriffae 

I I  cl  Mint.  —  Montana  de  las  Arenas,  1  200  in.  Associated  with 
Ih jin ;n  capillare  and  Plcurochaetc  squarrosa.  The  variety  is  new  to 
Ora  Canaria.  Previously  only  recorded  from  Tenerife,  where  it  was 
described  by  Winter  (1914,  p.  121),  cp.  also  Stormeh  (1959,  p.  69). 
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Pohlia  delicatula  (Hedw.)  Grout  new  to  the 
Canary  Islands 

by  Per  Sumding 


In  Hie  early  spring  in  19(55  1  had  the  opportunity  to  participate  in  a 
botanical  expedition  to  Gran  Canaria.  The  bryological  part  or  the  results 
Ikis  heen  published  in  an  earlier  paper  (Sending  19(5(5).  Among  the  mosses 
rolled ed  in  Gran  Canaria  was  one  sample,  the  identilication  of  which 
d  lirsl  caused  me  some  trouble.  By  the  valuable  help  of  First  Curator 
IVi  S i ouMrai,  for  which  1  want  to  express  my  sincere  thanks,  il  has 
ii""  been  possible  to  identify  the  moss  as  Pohlia  delicatula  (Hedw.) 
(n.  iii  (Webern  cornea  Br.  Eur.)  of  the  section  Mniobn/iim ,  a  species 
mil  previously  recorded  from  the  Canary  Islands.  Its  nearest  localities 
are  in  I  he  Azores  and  in  Algeria  (Nyhoi.m  1958). 

!h«  species  was  collected  in  the  southfacing  hillside  of  Los  Caideros 
Alt'.s.  in  Canada  dc  los  Gatos,  northwest  of  the  town  of  San  Bartolome. 
ill  a  height  of  1  160  meter  above  sea  level.  Pohlia  delicatula  was  here 
growing  in  a  somewhat  shady  and  moist  locality,  on  a  vertical  elilT  where 
probably  some  water  would  be  percolating  now  and  then.  Furthermore 
the  locality  is  situated  at  a  level  in  the  mountains  of  Gran  Canaria  charac- 
teriz,.-(l  by  frequent  mist  and  a  high  air  humidity.  The  moss  was  associated 
with  .1  diantum  capitlus-veneris  and  Aeonium  ssp.  and  with  a  few  indivi- 
iluals  of  the  shrubby  Hypericum  coadnalum  inbetween.  According  to 
Hon. i:\nr  &  Jereminf.  (1937)  the  bedrock  in  the  locality  is  mainly 
a  ncphcline  monzonite  breccia. 

The  sample  conforms  very  well  to  material  of  the  species  from  else¬ 
where.  except  that  the  leaf  cells  is  a  little  larger.  The  width  of  the  cells 
in  the  middle  part  of  the  stem  leaves  thus  lies  in  the  interval  18-30  g. 
No  sporophyte  were  found  at  all. 
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Moosflora  und  -vegetation  auf  Kreta 


von  Ruprecht  Dull  (1) 


I.  —  Einleitung 

Soil  Touknekort  (1718)  isl  die  Phanerogamenllora  Krela’s  auf  das 
Intensivste  erforscht  worden.  Sehr  viel  spater  werden  durch  Rallin 
(1869)  die.  ersten  3  Moose,  es  sind  Funaria  hygromelrica,  Pierogoniuni 
(jrar.ilc  und  die  noch  nicht  wieder  aufgefundene  Fonlinalis  anlipnictiru, 
publiziert.  W.  E.  Nicholson  (N.)  (1907,  aufgenommen  1906)  war  es 
vorbeliallen,  die  erste  bcmerkenswerlc  Kollektion-  von  Moosen  (fiber  120 
Belege)  zu  verdffentlichen.  Schon  1901  hatte  Dorfler  (D.)  ebenfalls 
eine  giossere  Kollektion  Moose  auf  Kreta  gesammelt,  die  aber  erst 
durch  Y.  Sc.iiiffner  bestininil  und  ini  Jahre  1915  publiziert  wurde.  15)21 
arbeilete  G.  Samuelsson  (S.)  im  Gebiet.  Seine  Belege  bestimmle  und 
verdlTenllichte  Medelius  (1927).  Schliesslich  sammelten  auch  K.  il.  Re- 
ciiingeh  lit.  (R.)  1942  sowie  eine  geringere  Zahl  G.  Bickerich  (B.)  an 
Moosen  auf  Kreta,  die  dann  von  .1.  Baumgartner  (b.  Rechingeh  1951) 
bestimmt  wurden,  demselben,  der  schon  friiher  (b.  Rech.  1913)  die 
Moosfunde  aus  der  Agais  zusanunengestellt  liatle.  So  waren  jetzt 
auf  Grund  der  bisherigen  Untersucliungen  nacli  der  Artauffassung 
Baumgartner’s  28  Lebernioose  und  138  Laubmoose  in  insgesamt  420 
Belegen  aus  Kreta  bekannt  geworden. 

In  der  Zeit  vom  5.  bis  zum  24.  April  1961  sammell.e  der  Verfasser 
auf  einer  von  Prof.  Dr.  \V.  Baum  gefiihiten  Kreta-Exkursion  nochmals 
iiber  500  Belege,  die  u.a.  auch  ca.  10,  fiir  das  Gebiet  neue  Arten  enlhielten. 
Auf  Karte  1  sind  alle  bisherigen  Moos-Fundorte  angegeben.  Die  nieisten 
Belege  linden  sich  im  Herbarium  des  Institute  f.  Svslematische  Botanik 
in  Heidelberg,  ein  kleinei  Teil  auch  in  meinem  Herbarium. 

Bei  der  Beaibeitung  hat  mich  Herr  Dr.  I".  Koppe  /  Bielefeld  durch 
das  Bcstimmen  und  Bestiitigen  zahlreicher  Belege  (dt.  bzw.  t.F.K.) 
in  wertvollster  Weise  unterstutzt ;  hierfiir  sei  ihm  nochmals  herzlich 
gedankl.  Herrn  Prof.  Rauh  bin  ich  ebenfalls  zu  besondeiem  Dank  vcr- 
pflichtet.  Er  ermiiglichte  mir  die  Teilnahme  an  der  Exkursion,  wie  auch 
die  Beai  beitung  der  Moose. 

II.  AlLGEMEINE  UuERSlCHT  UUER  DAS  GEBIET 

Kreta  gehort  zum  siidlichen  Teil  der  Agais.  Als  Kernstiick  des  ostlicheii 
Mitlellmeerrauines  sind  die  Agaischen  Inseln  der  Rest  einer  Landbriickc. 
die  bis  gegen  Fnde  des  Plioziins  und  Anfangs  des  Quartiirs  Siidost- 
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r . ("  "SJ  llal-  Eta. tin  in  dieser  Zeit  vorhandrac 

[  nndverbmdung  Kreta-Nnrclafrika  is!  ge . glsch  nicht  nachweRbar 

lilkmzengeographisch  jedoch  moglich  (Rech,nghh  19S1I  K«.  I 
dir  grasste  nnd  hochste  (bis  liber  2  11)0  m  son.)  Insel  der  Agiiis  Zuoleicl, 
’  ,TJTT  I  —  ,a"d  ’"»»**«.  A  us  diesen  Besonderheilen 

In'.ii'eniieMu^KretS.  **“  ”*  “bemi8en,Ie  Phunerogumen-Knde- 

/  ' I'l’rlinrt'v  K!,eta1i“l  "ahre,“l  rt“  Quarlars  (bis  in  geschirliUjche 
/  II  tin  cl,  \  crschmelzung  nus  ]  getrennten  inseln  entstanden.  welchc 
;  II  gross™  Gebirgsstorkcn  entsprechen  :  I.rvka  (Iri.  Ida-Gebirge, 
i-s,h-(,eb.  imd  Aphe.di,  Karvusi.  Dies  geschah,  indem  die  Inseln 
marme  Sedimente  verbunden  und  anschliessend  gehobcn  wurden 
s"  k:!nn  man  1)eut®  t‘inen  alten  Gebirgskern  und  cin  neogenes,  die  Gebirgs- 
Mi  -Rive  umgebendes  Hiigelland  unterscheiden. 


"  n-  m  der  ganzen  Siidagais  doniinieren  auch  anf  Kreta  jiingeie  meso- 
/J  ' lu'  linc*  lertiare  Kalke.  Diese  sind  vicifach  Tonschiefern,  Sandsteinen 
1  Quarziten  aufgelagert,  deren  Schichtenfolge  bis  ins  Paliiozoikum 
I"  dn-eicht.  In  tiefen  TaleinschniLten  und  Schluchten,  wie  iiberhaupt 
ai"  I'  l|sse i  der  Gebirge,  treten  diese  Schichten  mehrfach  zutage.  Umgekehrt 
lsl  im  Ida-Geb.  deni  Kalkgebirgsmassiv  stellenweise  eine  Haube 
I""-1'1;00  LavatulTs  aufgesetzt.  Wie  in  alien  ariden  Kalkgebictcn 
-n  I  \  erkarstu ngsersehein ungen  haufig.  Die  so  entstandenen  zahlreichen 
1 1  1 1 Ifn  und  die  vielen  kleineren  und  grosseren  Dolinen  mit  ihrem  oft 
Icdkarmen,  feinerdigen  UnLergrund  sind  als  Moosstandorle  bedeutsam. 

!-nke  F.rosionserscheinungen,  d.h.  Abtragung  der  Feinerde  mil 
i"i-r liliessender  Aiisbildung  von  Skelettboden  und  ausgedehnlen  Geroll- 
|K'1"'11  insbesondere  im  Hocligebirge  verscharfen  den  nioosfeindlichen 
t .Ii:m  akter  des  Gebietes.  Ursache  dieser  Eiscbeinungen  sind  einmal 
1 1  lnsl  vollstandige  Entwaldung  der  Insel,  wie  auch  das  Klima.  das 
111 "  h  beftige  Regengiisse  im  Winter  und  anhaltende,  fast  jede  lluimis- 
al  iuug  verhindernde  Trockenzeiten  im  Sommer  gekennzeichnel  isl. 

Gas  Klima  Krela’s,  obwohl  im  wesentlichen  medilerran,  nahert  sieh 
SI  Gui  deni  vorderasiatischen  Steppen-  Oder  Traganth  Klima.  Dies  aussert 
s"  ,!  'birch  zuriehmende  Kontinentalitat,  wie  auch  in  der  Abnahmc  der 
lelutiven  Luftfeuchtigkeit  und  Niederschlagsmenge  im  Vergleich  zum 
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ubrigen  Mittelmeergebiet.  Im  Hochgebirge  steigt  die  jiihrliche  Niericr- 
schlagsmenge  zwar  sprunghaft  au  (bis  zu  1  000  mm  an  etwa  130  Tugen 
im  Jahr),  die  Nicderschlage  fallen  aber  vorwiegend  als  Sehnee  und  die 
jahilichen  und  taglichen  Temperaturgegensa tze  sind  noch  ausgepragter 
als  in  den  Tieilagen.  Hier  cinige  Klima-Daten  aus  Chania,  im  « feuchtereu » 
Westen  der  Insel  :  100  Regentage.  Jahrliche  Temperaturschwankung 
15°C.  Jahrlicher  Temperaturdurchschnitt  17,9°C..  Warmster  Mona l  isi 
der  Juli  mil  eiuem  Durchschnitl  von  25,7°C.  u.  lcaltester  Monal  der 
Januar  mit  durchnitllich  10,8"C.  Die  Luftfeuchtigkeil  ist  wegen  der 
Meeresnahe  relativ  hoch.  die  Bewolkung  jedoch  —  wegen  der  lichen 
Temperaturen  —  trotzdem  gering  :  2/3  des  .Jahres  isL  der  Himniel  vul- 
kenlos.  Die  Nicderschlage  nehmen  von  West  nach  Ost  rapide  ab.  WShrend 
in  den  westlichen  Kustengebieten  noch  um  600  mm  jahrlich  fallen, 
sind  es  um  Iraklion  nur  noch  200  mm  und  in  Sitia  nur  noch  50  mm  (!), 

111.  —  Dje  F'lorenelemente  in  der  Moosei.ora.  Kreta’s 

In  der  Definition  und  Benennung  der  Arealtypen  habe  ich  micli 
F.  Koppe  (1955)  angeschlossen.  Einen  Teil  der  Angaben  habe  ich  dieser 
Arbeit  entnommen,  der  Rest  wurde  mit  Hilfe  der  Verbreitungsaiigi  l»en 
bei  K.  Muller  (1954)  und  bei  Podpera  (1954)  erarbeitet. 

Es  werden  die  folgenden  Florenelemente  unterschieden  : 

1.  —  Cosmopolitisch  oder  weltweit  verbreitete  Arten. 

2.  —  Holarktische  (zirkumpolar),  d.h.  uber  die  ganze  nordliche  Ucmi- 
sphare  verbreitete  Arten. 

3.  —  Europaisch-nordamerikanisclie  Arten. 

1.  —  Eurasiatische  Arten. 

5.  —  Europaische,  d.h.  den  iibrigen  Erdteilen  fehlende  Arten,  soweil  sie 
nicht  in  Kleinasien  bzw.  im  nordafrikanischen  Medilerrangebiel  vor- 
koramen,  welche  Gebiete  ich  mit  Herzog  (1926)  zum  europaisehen 
Bczirk  stelle  sowie  : 

6.  —  Gemassigte  Arten.  Das  sind  Moose  mit  meist  weiter  VerbreiUmg 
(1.-4.)  und  Verbreitungsschwerpunkt  in  Mittel-  und  Nordeuropa.  welche 
nach  Norden  bis  iiber  die  Waldgrenze  (fiber  70''  nordl.  Breite  hinaus) 
vordringen,  im  Mediterrangebiet  jedoch  selten  und  bevorzugt  an  I  'lie 
Gebirge  beschrankt  sind.  Untei  dieser  Rubrik  werden  auch  die  wenigcu 
borealen,  subarktisch-alpinen  und  dealpinen  Arten  Kreta’s  behandell. 

7.  —  Siidliche  oder  mediterrane  Arten.  Sie  haben  ihre  Ilauptverbreitung 
im  Mittelmeergebiet.  Von  ihnen  dringen  die  eurymediterranen  am 
weitesten  nach  Norden  vor,  vereinzelt  sogar  bis  Nordskandinavicii. 
Die  Submediterranen  haben  ihre  Nordgrenze  gewohnlich  schon  in  Millel- 
europa,  sind  dort  aber  schon  ziemlich  selten  oder  ruderal.  Die  eumediler- 
ranen  Moose  sind  ±  auf  das  Mittelmeergebiet  beschrankt, 

8.  —  Atlantische  Arten.  Das  eigeutliche  atlantische  Element  isL  allcin 
dmch  wenige,  seltene  eury-  und  suba-lantische  Arten  vertreten.  Ziemlich 
zahlreich  sind  jedoch  die  atlantisch-mediterranen  Arten.  Diese  haben 
ihre  1  lauptverbreitung  im  allgemeinen  im  Mittelmeergebiet,  komnicn 
aber  im  atlantischen  Rereicb  entlang  der  Kiislen  noch  bis  Scliottlamj 
und  West-Norwegen  voi.  Es  sind  eigentlich  typische  mediterrane  uim 
deshalb  frostemplindliche  Arten,  die  jedoch  mil  einer  geringeren  Wiirine- 
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J™  attch  mit  oilier  geringemi  Feuchtigkeitsmenge 
*  "  ”'elste“  atlailtischen  Moose  ausziikoimiien  veimagfn  8 
'  Floreoele.nente  sincl  kaum  verlreten.  Westmediterra.ie 

H,  „  Ostoiediterrane  smd  selten.  Nor  :i  Moose  seheinen  au  Kreta 
endeimsch  zu  sein,  ,'uu‘ 

'"'IT?  rr8e”  bisher  2,3  Art"  «*  Upterarten  voa  Momea 
™  1,1  ll”,  N  <*  tl,ese"  »W  20  cosmopojitische  Arlen  (9  4"  | 

*•  !  "  ',k  o'?,1-, I  ’1'?  >*■ 46  euroamerikanische  Arten  (21,7  %),  Zieurasia- 
tische  (10,8  %)  und  :>2  europaische  Arlen  (21  5  °/,) 

^'JEST*  ?"'*  f*  h0‘a,'kBsel“"  Die  meisten  (40)  konnen 

,1-  e  Ii.  ss.gu  Arten  heze.chnrt  warden,  weshald  die  Halfte  derselben 

. .  ™“  ,dtr  Dergstuie  an  aufwarts  vorkommen.  Trotzdem  sjod 

l,r  ™“ch"  M»»ee  ml  25  %  verlreten.  -  An  2.  Stelle  stelien 
.he  .  eieopaischen  Art™  .  tinier  denon  natmgemnss  das  siidliehe  El M 
md  J  A.  domuuert  die  mental  iibrigen  sind  atlantisch-mediterran 
hoi  Arten  gehoren  rletn  gentassigten  Gebiet  an.  -  Die  enroamerika- 
1 "  Art"  s™i  ebenlalls  got  verlreten.  Es  sind  hauptsachlirh  atlan- 
toli-iiieeliterrane  Floreneletnenle,  aber  anch  hier  macben  die  siidliehen 
hn  last  den  gonzen  Rest  aus  ;  nur  6  Moose  gehoren  znm  gemitssigten 
■ '  !  :;  '  A?  ietzter  Stelle  stelien  das  eurasiatisehe  und  das  eosraopoli- 

nle  Hoienelement.  Bel  ersterem  iiberwiegen  die  stidlich  verbreiteten 
-  "mi  letzteren  slellt  das  gemassigte  Element  die  grossere  Halite  - 
rill'..' 'ongen  Utlme  **  Eross>'auinigen  Vcrbreitnng  tvird  in  Kap.  VI  kurz 

Is  der  ( lefasspllanzenllora  Kreta  s  sind  Florenelemente  weiter  Ver- 
re", gering  vertreten.  Es  sind  fast  ausschbesslich  Wasser-  nnd 
Sur"i  '|,|,HllzeI1  sowle  Anthropochore.  Umgekehrt  ist  os  bei  den  Krvpto- 
besolir' nkt"  ^  dCT  Moose  sind  in  illrei  Verbreitung  auf  F.uropa’  (s.l.) 

<  Hjwohl  die  Moos  flora  auf  Kreta  fast  immer  auf  die  schattigeren  und 
H-m-l'i.-ren  Standorte  besgrenzl  ist.  liaben  doch  10  %  der  Moose  eine 
”  VerbJreitTUH§  L‘nd  wdte^  23  %  gehoren  zum  atlantisch-mediter- 
01  | "  Jcnient-  Nur  %  ( =  8  A. )  gehoren  zum  eury-  bzw.  subatlantischen 
" l’:ls  resthche  Dnttel  entfaUt  auf  Arten  mit  gemassigter  Ver- 
wei,e^  Untergliederung  des  mediterranen  Elements 
yl  '  /Asei  grossere  Anteile  bei  den  Eurymediterranen  (29)  und  den 
"  tii terra nen  (31)  sowie  einen  kleineren  bei  den  eumeditcrranen  (21) 

'  tkologisdi  interessant  ist,  dass  bei  den  eumediterranen  die  meisten 
bci  den  eurymediterranen  Arten  jedoch  die  wenigsten  Moose 
.l|il,,r  ,lie  Hiigelstufe  hinaussteigen.  Entsprechend  kommen  etwa  1  '3 
"  ‘■"'■ymediterranen  bis  in  die  Dornpolsterstufe  und  nodi  hdher  hinauf 
den  Eumediterranen  jedocb  nur  3  Arten.  z.B.  Taryionia. 

111  fiegensatz  zur  I’hanerogamenllora  sind  ostmediterrane  Arten 
n  kretischen  Moosen  sehr  selten.  Einzige  Vertreter  sind  Sole- 

Otinlnioftln  L  ...  t  I.*.*  I  I.  ... 
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eixsoiieu  moosen  senr  selten.  i-.inzige  Vertreter  sind  Sole- 
Syntrichia  montana  ssp.  handelii  und  BryUin  cellularc 
' IVs  Iropisch  mit  reliktischer  Verbreitung  im  ostlichen  Mediter- 

rangebiet). 

•t"  1  l^mbmoose  sollen  auf  Kreta  endemiseli  sein.  Syntrichia  princeps 
’•  "  ‘nnala  (unterscheidet  sich  von  der  sonst  gleichen  S.  ruralis  v. 
"  uur  durdi  Monozie),  Iiamphidium  rechinycri  (Veitreter  einer 


Lropischen  Gattung)  uiid  Oilholrichum  cniticum  (aus  d.  Sekt.  Rupeslria). 
Die  bidden  letzleren  warden  hi  slier  nur  an  je  einer  einzigen  Stelle  gefunden. 

Einige  Moose  sind  auf  Kreta  reliktisch  verbreitet.  Es  ist  sicher,  dass 
vor  der  Besicdlung  der  Insel  durch  den  Menschen  zumindest  in  den 
Gebirgen  ausgedehnte,  wenn  auch  vorwiegend  immergrune  Walder 
vorhanden  gewesen  sind.  Die  Entwaldung  der  Insel  und  die  damit  fo|- 
gende  allgemeine  Verminderung  des  Wasserhaushaltes  haben  wold 
wesentlich  zur  Dezimierung  der  Moosvegetation  beigetragen.  Heulzutagi 
linden  wir  fast  nur  noch  in  den  zahlreichen  Hohlen  Standorte,  die  zinnin- 
dest  in  Bezug  auf  1-icht-  und  Feiichtigkeitsverhaltnisse  einige .massen 
den  ehemaligen  Waldslandorten  entsprechen.  Es  isl  deshalb  interessant, 
dass  sicli  gcrade  dort  einige  reliktartige  Vorkommen  heuLe  gewiihnlich 
niehl.  raehr  ini  Mittelmeergebiet  beobachteter  Moose  linden.  \ls  besonders 
bemerkenswert  sollen  bier  Solenusloma  alrovirens ,  Seligeria  pusillu  und 
Pseudoleskea  rndkosa  angefiihrt  werden.  Aber  auch  andere  Allen, 
wie  z.B.  Madothecu  cordeana,  Timmia  baoaricu  und  Ciniphijllum  crassi- 
neiviam  seheinen  heute  auf  KreLa  auf  die  Hohlen  der  Bergstufe  besehiiinkt 
zu  sein. 

IV.  —  Die  vehtikaxe  Vebbrejtung  her  Moose  Kretas 

Mil  Reciiinger  unterscheiden  wir  auf  Kreta  folgende  Hoheuslufcn . 

1.  kiisienzone  :  Bereich  des  Salzwasserein Ilusses.  An  der  l-VIskfistc 
bis  IK)  m,  maximal  bis  90m  s.m..  Nur  einige  wenige,  allgemein  verbreitete 
Moose. 

2.  -  Maeeliiensliife  :  C.olliner  Bereich.  Obere  Greuze  je  narh  Lagc 
bei  700-900  m.  Dieses  Gebiet  wird  von  TrockenrasengeseUschafleii.  l'lirv 
gana  und  Macchia  beherrsclit.  Moosreichere  Standorte  linden  sich 
in  den  Srhluchten,  Platanenhainen  und  an  sehattigen  Mauern.  wo  man 
auf  wenigen  m*  oft  bis  zu  15  verschiedene  Arlen  beobachten  kann.  Die 
Maechienstufe  weist  wegeu  ihrer  relativ  grossen  HohendilTerenz  and 
Flaelienausdehnung.  wie  aucli  infolge  ihrer  reichen  staudortsmassigen 
DilTerenzierung  mil  117  Moosen  den  grossten  Artenreichlum  auf.  Ini 
Vergleich  dazu  sind  die  Bergwald-  und  Dornpolsterstufe  zwar  arten- 
arnier.  zeigen  aber  wegeu  der  giinsligeren  Lebensbedingungen  cine 
ungleich  griisserc  Moosdeckung.  t)ber  die  Anteile  der  Arealtypen  vgl. 
Taf.  2. 

F.twa  die  Halfte  der  hier  vorkonimenden  Arten  gchbren  zuni  mediter- 
ranen  Florenelement,  wie  auch  nur  14  %  ailer  kretischen  mediterranen 
Moose  der  Maechienstufe  fehlen.  Emgekehrt  zeigt  ein  weiterer  Vit 
gleich,  dass  02  %  der  eumediterranen  Arten  diese  Stufc  nicht  iibersteigfn; 
beirn  eurymedilerranen  Element  sind  das  allerdings  nur  noch  '>6  %• 
Auch  die  atlantiseh-mediterranen  Arten  sind  in  dieser  Strife  am  reichsten 
vertrelen  (43).  Schliesslieh  sind  auch  32  A.  der  gemassigten  Zonen  vor¬ 
handen,  die  hier  aber  nocli  eine  unvergleichlich  geringere  Rolle  spielen 
als  in  den  hoheren  Lagen.  Bemerkenswert  ist  der  vergleiclisweise  hone 
Anteil  der  europaiseben  Arten  in  der  Maechienstufe  (30  %).  In  der  mon- 
tanen  (IS  %),  subalpinen  (17  %),  wie  besonders  in  der  alpinen  Slum 
sind  die  Anteile  viel  geringer.  Dies  liesse  auf  einen  ausgesprochenen 
Bi'liklcharakler  der  Hochgebirgsmoosllora  schliessen. 


ATI  ON 


MF  KURT' 


Hergvvaldstufe  :  Montaner  Bereidi  mil  oberer  Grenze  bei  12- 
1  |00  in,  selten  (so  z.'l'.  im  Ida-Gebirge)  bei  1  500  m  s.m..  In  dieser  Hohcn- 
siufe  kommen  auch  noch  einige  P.este  von  Cupressus-  (z.B.  Xyloskala- 
I'ass)  nnd  Quercus-coc.cifera-W aldern  (Srhlucht  gen  Vorisia)  vor.  Die 
Moosflora  dieser  Wakler  unterscheidet  sich  aber  -  abgesehen  von  einigen 


Taf.  Z 

Die.vertikale  l/erbreituna  ZerArealtup'  a 
Zer.fioosftora  Kretas. 


Epiphylen  —  nur  unwesentlich  von  der  der  benachbarten,  gewdhnlich 
sliam  liartigen  Vegetation.  Selbst  viele  Epiphyten  gedeihen  an  den 
Zwi  igcn  der  Straucher  meist  ebenso  gut  wie  an  den  Stammen  und  Asten 
der  Hiiume.  Neben  den  Epiphyten  sind  auch  die  Petrophyten  vorwiegend 
"a!  diese  und  hohere  Stufen  beschrankt.  In  der  Bergstufe  warden  bisher 
n'ir  112  Moossippen  beobachtet.  Auch  liier  nelimen  die  siidiichen  Arten 
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(41)  die  erste  Stelle,  die  gemassigten  Arten  (38)  jedoch schon  denzwelt™ 
Plate  era.  Ausserdem  wurden  33  Allantiscli-Mediterrane  benbach  ,? 
Die  Moosdeckung  ist  in  diesen  Lagen  am  grdssten.  Halbschattige  Hano 
werden  von  ausgedelinlen  Decken  verschiedener  Astmoose,  so  besomU 
Scleropodium  tourrehi,  Homalothecium  sericeum  und  Uypnum  cunr^i 
Inrme  y.  lacunosum  iibcrzogen.  Altere,  auch  einzelstehende  Biiunie  si„,i 
oft  mil  einem  dicliten  Filz,  insbesondere  von  Leucodon  sciuruidn 
morensis  bedeckt.  ■ 

I.  -  Snhalpine  Hornpolstcrslufe.  Obere  C.renze  bei  15-1  600  m  sm 
Ausgezeichnet  durcli  ausgedehnte,  aber  meist  lockere  Bestande  ni, 

±  halbkugeliger  Dornpolsterstraucher.  Besonders  charakteristisdi  sjmi 
u.a.  Euphorbia  acantholhamnus.  Astragalus  crelicus  und  Acanllwlimon 
wie  auch  der  Spalierslrauch  Primus  proslrata  und  Herberts  , ■relic, i  T)i.. 
Bodenvegetalion  zeigt  geringere  Deckungsgrade.  Die  Moose  siedeli, 
entweder  im  Scliutze  der  Striiiieher  oder  in  schaLtigen  Felsnischen  und 
-hohlungen.  An  den  Zweigen  der  Straucher  wachsen  z.B.  Orihotrkhum 
a/Jine,  Leuc.odou,  Frullania  dilatala  u.a..  Steine  und  Felsen  bcsiedcln 
mcht  selten  Orthotrii hum  cupulalum,  Sc.histidium  atrifuscum  und  Sun- 
tnclua-A  -  Etwa  die  Halfte  aller  Aiten  (37)  gehdren  dem  gemassigten 
Element  an.  Sudliehe  (23)  und  stl.-med.  Arten  (18)  treten  zuriick  ;  unter 
den  ereteren  sind  nur  3  eumediterrane,  auf  Kreta  weit  verbreiLete  \rtcn 
•  Tuar9lor!\a  lorbeeriana).  Insgesamt  siedelt  in  dieser  Hohe  nur  nod. 
die  halbe  Zahl  der  Arten  wie  in  den  Tieflagen,  jedoch  sind  diese  Gcbiete 
Dislang  noch  wenig  bryologisch  erforscht. 

Als  eigene  Arten  dieser  und  der  alpinen  Stufe  sind  vorlaufig  zu  lu-unen . 
Dilrichum  /lexiraulr,  Distichium  capillaceum,  Seligeria  pusilla,  Luciluphi 
slreptocarpa,  Schistidium  atrifuscum,  Tiinmia  bavarica,  Pseudoksken 
radicosa,  Cirriphijllum  crassinrnnum  und  Rhynchostegiclla  pattidimlris  - 
mil  Ausnahme  der  letzteren  alle  auf  unseren  Kalkalpen  meist  writ  ver- 
breitet.  Die  ostmediterrane  Syntricliia  handelii  und  das  endemische 
Urlholrichum  crdicum  schcinen  ebenfalls  auf  diese  Hohen  beschrankt 
zu  sein. 


•  >.  Alpine  Stufe.  Rechinger  sammelte  Rcboulia  als  einziges  Moos 
11 1  1  800  m-  Verf-  stieg  am  M.  Mavri  an  der  Nida-H.F..  bis  1  700  m  und 
sammelte  dort  auf  vulkanischem  Tuff  noch  Distichium  capillaceum, 
t.ncalypla  slreptocarpa,  Bnrbula  vinealis,  Pohlia  cruda.  Keeker  a  menziesii 
und  C.tenidium  mollusc-urn  sowie  an  Zweigen  l.cucodon  sciurnidcs  v. 
morensis.  Insgesamt  warden  bisher  28  Arten  in  der  kretischeii  Orn- 
phvtenstufe  beobachtet.  Diese  Lagen  sind  hier  jedoch  noch  schlechter 
bryologisch  erforscht  als  die  Dornpolsterstufe.  Iiryum  lurbinatum  nebst 
ssp.  schleicheri  wurden  dort  bisher  nur  in  dieser  Hohe  gefunden.  Trotzdem 
kann  man  schon  jelzt  sagen,  dass  diese  Hohen  auf  Kreta  ziemlich  nioosarm 
sind.  Die  grosstc  Flache  nehmen  ausgedehnte  Gerollhalden  fast  ohm- 
jede  Vegetation  ein,  die  sich  in  den  sonnigen  Lagen  durcli  grosse Tcmpe 
raturgegensatze  und  Trockenheit  auszeichnen.  Absonnige  SlaiidorU' 
kdnnen  hingegen  den  grdssten  Teil  des  Jahres  von  Schnee  bedeckt  sein. 
was  sich  auf  die  Moosflora  in  verschiedener  Weise  auswirken  kann.  Zur 
Entwicklung  einer  richtigen  Schneetalchenllora  scheint  es  niclit  zu 
kommen. 


Source :  MNHN,  Pari 
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V.  —  Die  zonale  Vehbhi- itung  deh  Moose  auf  Kreta 

I  lie  Phanerogamen flora  des  neogenen  Hfigellandes  und  des  alien 
Uliirgskernes  unterscheidet  sich  grundlegend,  so  vor  allem  durch  die 
ini  nebirgigen  leil  reiehlich  und  meisl  dorl  allein  vertretenen  zahlreichen 
Kndemen.  lnfolge  des  bedeutend  hoheren  Alters  der  Moose  und  ihrer 
lirbiii lend  geringeren  Fahigkeit  zur  Ausbildung  neuer  Sippen  sind  hier 
Kmlemen  selten  (3),  aber  auch  sie  sind  auf  den  Gebirgskern  beschriinkl. 
Ansserdem  ist  es  fur  die  Moosflora  bezeichnend,  dass  der  Anted  der 
Si.  nochoren,  d.h.  der  auf  Europa  s.l.  beschriinkten,  also  jtingeren  Arten. 
mil  zunebmender  Hohe  geringer  wird.  Das  hat  naturlich  auch  okologische 
I  rsachen.  Weil  verbreitete  Arlen,  auf  Kreta  stellen  die  holarktischen 

ii  r  M2  %  den  grossten  Anteil,  sind  gewohnlich  an  gemassigtere  Klimata 
:i 1 1  o  passt.  Die  europaischen  Moose  sind  auf  Kreta  hingegen  meist  mediter- 
i  in  oder  atlantisch-mediterrane  Arten  und  haben  schon  deshalb  in 
ilmi  licferen  Lagen  (s.o.)  ihre  1  lauptverbrcitung.  Die  auf  ganz  Kreta 
piiuzipiell  gleichen  geomorphologischen  Verhaltnisse  lessen  keine  wesent- 
iii'lifn  Unterschiede  in  der  Moosflora  Ost-  und  Westkretas  erwarten, 
I  hi  rait  der  Gipfelregion  des  Aphendis  Karvusi  (1  400  m)  wird  auch 
im  i  birgsarmeren  Osten  das  Optimum  der  vertikalen  Moosentwicklung 
ii ) j i •  rschri tten.  Allein  die  fliichenmassig  geringere  Ausdehnung  der  hoheren 
Cn  birge  im  Osten,  wie  auch  deren  langdauernde  Isolierung  von  den 
anderen,  grosseren  und  deshalb  urspriinglich  sicher  reicheren  Gebirgs- 
m  ssiven  liessen  eine  a r mere  Moosvegetation  im  Osten  erwarten.  Leider 
n  i.  lit  unser  heutiges  Material  fiir  einen  derartigen  Vergleich  noch  nicht 
mis.  Von  grosser  Bedeutung  fiir  eine  Ost-Westgliederung  ist  aber  auf 

I  i  n  Fall  das  unlerschiedliche  Grossklima.  So  zeigl  sich,  dass  der  vorwie- 

iii  nil  irockenwarme  Osten  der  Insel  (Prov.  Sitia)  mit  nur  70  Arten  am 
In  listen,  hingegen  der  niederschlagsreichste  Teil,  die  Prov.  Chonia, 
mi  157,  das  sind  etwa  3/4  der  Gesamtzahl  kretischer  Arten,  am  moos- 

I I  listen  ist.  Die  in  der  Mitte  gelegenen  Provinzen  Rethymnion  mit 
ii cii i  Ida-Gebirge  und  Iraklion  mit  dem  Lassiti-Geb.  vermitteln  mit 
in.  bzw.  112  Arten  zwischen  den  beiden  Extremen.  Abschliessend  sei 
si  i  bemerkt,  dass  diese  Zahlen  nur  ein  Ausdruck  des  Grossklimas 
si i ' 1 1 .  unter  guristigen  kleinklimatischen  Bedingungen  kann  man  auch 
in  ler  Prov.  Sitia,  so  in  einer  Bachschlucht  bei  Mesa  Muliana,  bis  zu 
20  Vrten  auf  engem  Raume  beobachten. 

\  i  Beziehungen  der  Moosflora  Kreta’s  zu  den  Nachbahgebieten 

mi  iiegensatz  zur  Phanerogamenflora  beobachten  wir  bei  den  phylo- 
gi  I'lisch  viel  altcren  Krvptogamen  eine  grosse  tlbereinstimmung  selbsl 
in  Floren  relativ  weit  entfernter  Gebiete.  So  werden  89  %  der  kretischen 
Mouse  auch  noch  nordlich  der  Alpen  gefunden,  wenngleich  in  oft.  ganz 
m  Vrer  Quantitat.  Die  Ubereinstimmung  mit  den  direkt  benachbarten 
< "  >ieten  ist  naturlich  noch  grosser.  So  hat  Kreta  mit  Italien  (200), 
"H  auch  mil  dem  jugoslawischgriechischen  Nachbargebiet  (202)  etwa 
''I  ,,  der  Arten  gemeinsam.  Mil  den  ungenugend  erforschten  iibrigeri 

isclien  Inseln  hat  Kreta  allerdings  nur  99  Allen  (=  17  %)  gemeinsam, 
"l-i'.vohl  dort  nicht  weniger  als  10  L.eber-  und  -10  Laubmoose  gefunden 
« in-lien,  die  von  Kreta  noch  nicht  bekannt  sind.  Bemerkenswert  ist. 


Source :  MNHN,  Paris 


class  k  re  la  auch  mil  den  niediterranen  Gebieten  Nord-Afrikas  Ml) 
=  "  und  K,eifsit'ns  fl™  a.  -  02  %)  noch  den  griissten  Tei 
Moose  gemeinsam  hat.  obwohl  die  Krforschung  dieser  Gebiele  si 
noeh  lange  nichl  abgeschlossen  ist.  Jedenfalls  unterstreichen  die.se  Z-» 
sehr  schon  die  Zusammcngehdrigkeit  der  Moos  Horn  des  gesamten  Mr, I 
rnngehietes  und  desselben  mil  dem  iibrigen  europaischen  Raun, 
dies  schon  von  Heuzo.;  (11)26)  betont  warden  ist. 

Vergleicht  man  die  Bezichungen  der  kretischen  Moosflora  zu  der 
ubngen  Welt,  so  uberrascht  der  mit  nur  25  %  relativ  geringe  A 


us-r  europnisenen  Ara  n.  der  Arten  hat  Kreta  mil  Mittel-  i 

und  noch  mehr,  namlich  65  %.  mit  Nordamerika  gemeinsa 


•  Arten 


Arten  hat  Kreta  mit  Mittel-  and  Osl 


ntei) 
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DieHniothernphytcn  uberdauern  die  trockene  .Jahfeszeit  als  Spur,  mi,| 
dm  eh  la  1 1  ten  lhren  Vegetationszyklus  im  W'inter  biszum  Friihiahr.  F-iknl- 
lative  Vertreter  sind  Anthoccros  punclalus  und  Phacor.eros  hems.  Ol.lwnt 
einjahng  sind  eimge  Ricciu-  A.  und  Fossombrunia-A.  sowie  gewisse  /  A 
stdcns-A .,  Acaulon ,  Pullin.  PnltieUa,  Enloslhodon  und  Funaria  Von  den 
bisher  a  of  Kreta  gesammelten  Moose  n  gehort  etwa  1/7  zu  diesem  Tvn  • 
die  meisten  kommen  nur  in  den  tieferen  Lageit  vor.  Mancher  Vertreter 
abersehLebenSf0r,n  Wnr<,e  hisl,cr  sicher  wegen  seiner  KleinheiL  noch 

Als  Bryohemikryplophyta  gemmifera  kcinnte  man  die  Formen  bezejcliiicn 
die  die  trockene  dahreszeit  als  kleine  Knospen  an  der  Erdoberlliirhe 
odu  im  Staub  der  Macchia  uberdauern.  Okologisch  verhalten  sic  sicli 
ahnlich  wie  die  vorigen.  Ein  Teil  der  Riccien,  z.B.  P.  sorocarpa ,  gehort 
zu  diesem  I  yp,  mfiglicherwei.se  auch  verschiedene  Marchanliiium, 
z.b.  1  argionui. 

Die  Rryohemikryptophyta  Iholiosa  sind  durch  zwei  okologisch  «ranz 
verschiedene  Typen  vertrelen.  Heim  einen  sind  xeromorphe  Anpassmmen, 
wie  Linrollung  des  unterseits  meist  rot  Oder  schwarz  gefarbten  o-ler 
nut  Rauchschuppen  bedeckten  Thallus  ent  wickelt.  Beispiele  sind  insbe-’oii- 
dere  faryioiua.  Plagiochasnm  und  Cleuea.  Es  sind  auf  Kreta  u>r- 
breitete,  siidliche  Arten,  die  ineist  trockenschat.tige  Standorte  besiedrln. 
Der  zweite  Typ  bewohut  schattig-feuchte  oder  gar  nasse  Stellen  vm- 
morphe  Anpassungen  fehlen  demen tsprechend.  I  lierlier  gehoren  selteiie 
Moose  Kreta’s,  so  Riccardia  pinyuis ,  Pellia  fabbroniana  and  Coiwr- 
phalum  conic, m.  W'eiter  verbreitet  sind  die  Anthoccroluceen .  die  a  her 
auch  fakultative  Bryotherophyten  sind.  Eine  dkologische  Zwischen- 
stellung  nelunen  Reboulia.  Lunularia  und  C.orsinia  ein.  -  Allen  gemeinsain 
sind  der  ausdauernde  Thallus  und  die  fiber  der  F.rdoberflSche  cetrag,  nen 
rhallusscheitel. 

Halbkugelige  Bolster  Oder  diehte,  fest  geschlossene  Basen  charak- 
terisieren  die  Bryochamae phyla  puli, inala.  Sie  sind  mit  1  .5  aller  Arten 
unter  dem  trockenen  Klima  Krelas  die  wichtigste  Lebensform  der  Moose. 
Allerdings  stellen  die  vorwiegend  montanen  petrophytischen  oder  cpi- 
phytischcn  echten  Bolstermoose  mit  nur  15  Arten  den  geringeren  Teil. 
Beispiele  fiir  den  viol  wichtigeren  dichtrasigen  Typ  sind  so  hiiufige  Moose 
wie  Gymnostomum  calcareun, ,  Cheilothela  Chloropm  und  die  Torlella-A- 

Den  vorigen  ahnlich  sind  die  Bryochamuephyla  cacspilona,  unterscheidei) 


sirl,  :iber  durch  lockerere  Kasen  und  Vorkommen  vorziiglich  in  den 
utiiu.ssiglt-ren  Lagen.  Hierher  gehoren  wohl  auch  die  wenigen  beblatterten 
l'l 11“'H'n""ose  Kretas»  so  z  B-  leiocoka,  South  bt/a  und  Gongylartthus  Von 
|,aii'"iioosen  nenne  xch  Fiss  ideas  cristalus,  Pleurochaete  und  Lmcodon 
.nm.idrs.  In  Mitteleuropa  eine  der  haufigsten  Lebensformen,  stellt 
sie  mil  kreta  nur  etwa  1/1  der  Arlen. 

I  in  Bniochamaephyta  replant  in  sind  wie  die  rasenbildenden  Moose 
\  mi  w  M'gend  in  den  hoheren  Lagen  verbreitet.  und  bilden  dort  z.T.  Massen- 
u-yei ;i ! lonen.  Von  den  beblatterten  Lebermoosen  sollte  man  die  Mado- 
lh,r"  lladula-  u.  Frullania- A.  am  besten  hierher  stellen.  Von  den  akro- 
kar|'  n  !  Ivdiophyten  zahlt  Cinclidotus  aquatints  hierher  sowie  natiirUch 

.  'b'hrzahl  der  pleurokarpen  Moose.  Auch  diese  I.cbensform  stellt 

II:  kretischen Moose.  Hemerkenswerl  ist,  dass  zahlreiche  der  hiesigen 
um  'umindest  im  trockenen  Zustand  durch  anliegende  Blatter  ausge- 
zeicli m-t  sind.  Auch  im  feuchten  Zustand  anliegende  B.  hat  z.B.  Selero- 
podium. 


\  li  die  Brt/nhijdropht/la  stellen  eine  eigene  Lebensform  dar  sie 
wr'1  i  a  her  erst  p.  742  (1/D)  naher  behandelt.  Sie  sind  Bewohuer  der 
lliici  seltener  der  Seeufer  (Riceardia). 

A!'  '  hliessend  kann  man  noth  folgende  Feststellung  machen.  Trotz 
ih  1  Kreta  gegebenen  klimatischen  VerhSltnisse  konnte  man  ebenso. 

tJs  liei  (len  Phanerogamen  beobachten,  auch  unter  den  Moosen 
z:|l|l‘ '  "'he  xeromorphe  Typen  erwarten.  Dies  ist.  aber  ganz  und  gar 
ll!l'!l  'k'r  hall.  Heines  der  drei  endemischen  Moose  besiedell  trockene 
Mm  "ili'.  Die  meisten  Moose  Kreta's  sind  mesophil.  Trockene,  der 
'lire!  i  n  Sonneneinstra blung  ausgesetzte  Platze  sind  ausserordentlicb 
moos  rm  und  werden  wahrscheinlich  nurwahrend  der  feuchten  Jahreszeit 
besiedell. 


VIII.  —  MoOSVBGETAilON 

Aus  Zeitmangel  konnten  keine  soziologischen  Aufnahmen  mit  genauen 
Mens  n-  und  Deckungswerten  angefertigt  werden.  Vorlaufig  lassen 
su'h  ili,  wichtigsten  Standorte  durch  die  folgenden  Artenlisten  charakteri- 

l  Elieuo  uml  IVIacchienslufe. 

TrockenSchattige  Mauern,  Felsen  und  Bosch ungen. 

In  ieser  Stufe  mit.  der  wichtigste  und  artenreichste  Standort.  L'nter- 
Sru"'!  meist  kalkreicli.  Charakteristische  Arten  sind  hier  vor  allem: 
I "i  ii  in  lorbceriana  u.  T.  hi/puplu/lla,  l.unularia  crur.  iata,  Plagiochasma, 
hiss,h::hronia  caespiliformis,  Timrnietla  barbuloidcs ,  Tortella  nitida, 
t'llim  lomum  calcarenm,  TrichoslonUim  trispulum,  Barbula  riijidula, 
M"uiii  abides,  Enloslhodon  curuiselus,  E.  pallescens,  lirqum  binolor  und 
•Sror/.i  rium  circinalum. 

11  Feuchtschattige  Standorte. 

. "  vor.  Besonders  charakteristisch  sind  Eucladiuni  oerticiltatum, 
iiii .11, hui  lapharea  und  Leiocolea  iurbinuta.  Fbenfalls  typisch  sind  Aniso- 
‘neriutn  oarium,  Barbula  iophacea  und  Rhynchostegiella  lenella  v.  litorea. 

1  An  entsprechenden  kalkarmen  Standorten  wachsen  Artlho- 

crrns  piinriatus,  Phaeor.eros  laris  und  Gongylanlhes  ericetorum. 
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D.  —  Nasse  Plfitze  in  und  an  Bachen  and  Felsen, 
der  Platanenschluchten. 


insbesondere 


Mier  sind  hiiulig  Eucladium,  Mniobryum  albicans,  Bryum  gemmipurum 
Platyhypnidium,'  Eurhynchium  spcciosurn  und  Rhynchostegiella  ruriii- 

und 


i  na. 


Moosarm.  Lebermoose  sind  nur  durch  einige.  Riocia-A.  vertreten 
Pleurokarpe  Moose  sind  ebenfalls  selten,  gewdhnlic-h  findel  man  nur 
Camptothecium  aurcum  oder  Sc lero podium  lourrelii.  Neben  einigen  Pol- 
tiacecn,  Cheitolheta  chloropus,  Barlramia  slricta,  gewissen  Bryum-\ 
sind  es  vor  allem  einige  Trichasiomaceen  die  man  hier  regelmassig  lindcli 
so  z.B.  llarbula  acuta  und  Trichostomum  mutubilr  v.  densum.  selten 
Pleurochaele  und  in  Kilstennahe  Torlella  flavovirms.  Wahrend  dei  ,■  inter- 
lichen  Regenperiode  sind  diese  Slandorte  sicher  moosreichcr. 

2.  Ilergsttife  Ids  Orophytenstufe  (ca.  700-1  800  m  s.m.; 

A-  Schattige  Boschiingen  und  Hange  in  der  Dornpolster.  und 
Bergwaldstufe. 

Auf  Kreta  die  moosreichsten  Standorte  mit  der  grossten  Moosdeckung, 
Typische  Moose  sind  hier  Reboulia  und  Fossombronia  pusilla  v.  dedpim. 
Syntrichia  ruralis  u.  inermis,  Torlella  tortuosa,  Trichostomum  mutabilt, 
Erythrophyllum,  Barbula  convoluta  v.  commutata ,  B.  fallax,  B.  ninealis 
v.  cylindrica,  Encalypta  vulgaris,  Funaria  pustulosa  u.  dentata.  Pohlia 
cruda,  Bryum  torquescens.  Besonders  typisch  sind  die  bestandsbildenden 
Pleurokarpen,  wie  Plusteurhynchium  duriaeanum,  Brachythecium  gla- 
reosum,  R.  velulinum,  Romalothecium  sericeum,  Sclcropodium  tunmtii, 
Hypnum  cupressiforme  v.  lacunosum  und  Clenidium  molluscum. 

B.  —  Felsen. 

An  lichten  Kalkfelsen  wachsen  u.a.  Syntrichia  montana,  S.  princeps. 
Grimmia  pulvinata,  Schislidium  atrifuscum  und  Orthotrichum  cupulatum ; 
an  schattigen  Stellen  Fissidens  cristalus,  Schislidium  apocarpum  mid 
.\cckera  menziesii.  Fur  Silikatfelsen  sind  besonders  Grimmia  tricliophgllu 
u.a.  Grimmien  typisch,  ebenso  Pterogonium  gracile  und  Leptodon  sinithii. 

C.  —  Kalkgesteinshohlen. 

Auf  Kreta  ein  interessanter  Reliktstandort  (vgl.  p.  736).  Neben  den 
auf  Seite  736  genannten  Arten  sind  insbesondere  Rhynchoslcgii  lla  pOlli- 
diroslris,  Plasteurhynchium  filescens,  Thamnium  und  Cratoneuron  jitkimvn 
noch  typische  Bewohner  kretischer  Hohlen. 

D.  —  Feuchte  bis  nasse  Piatze  der  Bergstufe  etc. 

Bryum  alpinum,  Mnium  undulalum  und  Campylium  helodes  :  siiintlieb 
selten. 

E.  —  Epiphytische  Moosvegetation  im  Gebirge. 

In  den  Tieflagen  besiedeln  nur  wenige  Moose  an  wenigen  Stellen  auch 
Borke.  Anders  im  Gebirge.  Hier  sind  die  Baume  nicht  selten  von  dichlrii 
Rasen  von  Ixmcodon,  seltener  Leptodon  und  Pterogonium  oder  Aulitrichio 


Source :  MNHN,  Pari 
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iiberzogen.  Zerstreut  kommen  auch  Orthotrkhum  affine,  Pterigunandrum. 
Ihibrndnn  und  Orthoinchum  lijellii  vor.  Weitere  Arten  sind  seltcn. 

Ilvnierkenswert  ist  eine  spezielle  Epiphytengesellschaft  in  dicht 
iicsi'hlossenen  Dornpolstera  auf  deni  Orna-Gebirge  bei  1  000  m  s  m 
Wiili rend  der  blosse  Erdboden  ±  moosfrei  erschien,  waren  die  Zweige  ini’ 

. . .  Z-R-  von  Euphorbia  acmthothamnm  dicht  besetzt  mil  Fmllania 

dil'iluta,  Homalothecium  sericeum,  Leucodon  and  Leptodon  (auch  c.  spg.  !). 

1  );m.  ben  kam  auch  Zygodon  viridissimua  vor.  —  Morsches  Ilolz  ist 
srlim  mid  meist  moosfrei.  Eine  Ausnahme  bildeten  riichte  Bestande 
v""  Oicranoweisia  cirrala  (c.  spg.)  am  Xyloskala-Pass. 


3.  -  Oropliyteustufe. 

I  Me  dortigen  bryologischen  Verhaltnisse  sind  noch  wenig  bekannt. 
I  '  pisch  fiir  diese  Lagen  sind  Cleuea  hyalina,  Distichium  capillaceum  und 
I1'  ''h<l  ''ruda  neben  weiteren  Arten,  die  auf  Seiie  712  (union)  aufgezahlt 
\U  I  len.  Insgesamt  ist  die  Vegetationsdeckung  sehr  goring  und^damiL 
an  1 1  die  Fortkommensnibglichkeit.  fiir  die  meisten  Moose. 

I  iomerkenswert  sind  schneetalchenartige  Bildungen,  die  jedoch  sehon 
ai'  on.  1  000  m  aufwiirts  vorkommen.  Besonders  charaktoristisch  ist 
dussolbst  fficcia  michelii  in  oft  grossen  Bestanden. 


IX.  —  Zur  Vermehrung  der  Moose  auf  Kreta 


i  i wa  die  Hiilfte  aller  Moose  Kretas  entwickelt  ±  regelmassig  Sporo- 
i;i  a  .  Dieser  relativ  hohe  Anted  iiberrascht  unter  den  Bedingungen  des 
kc<  i  isohen  Klimas.  Nur  ca.  25  Arten  vermehren  sich  durch  Brutkfirper 
"  Im  Brutknospen,  nur  wenige  dieser  Arten.  z.B.  Lunutaria.  Bri/um 
Unnmiparum  und  Zygodon  scheinen  sich  auf  Kreta  ausschiiesslich  auf 
'li  Weise  zu  vermehren.  Interessant  ist.  dass  sich  Pterigynandrum 
A/'/ MT/io,  ini  Gegensatz  zu  seinem  Verhalton  in  Mitteleuropa,  hier  aus- 
soliiiosslich  durch  Brutkdrper  zu  vermehren  scheint. 


X.  —  Florxstischer  Teil  (1) 

1  ■  \nlhoc.eros  pundatus  L.  —  Feuchtschattige,  meist  kalkfreie  S.O.. 

1  Dil-800  m  s.m..  Immer  c.  spg.  —  Ch  :  Kalidonia  b.  Neo  Chorion  ;  Kl. 
'""iverneto  /  H.I.  Akrotiri  ;  Kalivia  /  Suda-Bucht  ;  Askiphos-H.E.  b. 

. . .  (800  m) ;  I  :  Gortys/Messara-E.  (t.FK). 

lJhaeoceros  taenia  (L.)  Prosk.  —  Feuchtschattige.  kalkfreie  S.O.. 
2(10-050  m.  Immer  c.  spg.  —  Ch  :  Phurnes  (S.) ;  Therisson-Schlucht : 
"■''In-  Omalos-H.E.,  950  m  ;  I  :  Messara-E.  b.  Charakas. 

P.  bulbiculosus  (Brotero)  Prosk.  (  -  Anthoceros  dichntomus  Raddi). 
!!  :  Hag.  Wassilios  b.  Aguseliana  (I).);  1  :  Almyros  b.  Rogdia  (N.). 
>•  tticcia  ciliata  Hoff.  —  I  :  Almyros  b.  R.  (X.). 

1 1-  michelii  Raddi.  -  «  Schneetalchen  » der  Gebirge.  1  250-1  5 10  m.  — 
1  li  Xyloskala-Pass  an  d.  Omalos-H.E.  :  Levka  Ori  oberhalb  Kambi  ; 
IXnuiiades  (R.)  :  R  :  zwischen  Anogia  u.  Nida-H.E.  sowie  Berg  Mavri 


Ch  :  Ppov  Chanla  : 
H.E.  :  Hnoboheil", 


1  i'n klion  :  11  :  Pr.  R.  t  hlmninn  :  S  :  Pi'.  Sitia. 
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class.  ;  I  :  M.  .Juktas /Temenos  (R.)  : 
(S.). 


nordostl.  Khonos  im  Lassiti-Geb. 


G.  It  macrocarpa  Jack  el  Lev.  Cli :  Phurnes  (S.). 

7.  It  sorocarpa  Bisch.  Cii  :  Anopolis  (S.)  ;  Komilades  (S.) ;  R  • 
z\v.  Arkadi  u.  Rethimnon  (S.  sub  R.  insularis  Lev.  ap.  St.). 

8.  R.  nigrella  DC.  -  Ch  :  Lakki  (S.) ;  Anopolis  (R.). 

9.  It  alromarginala  Lev.  ap.  Mart.  I  :  M.  Juktas/Temenos  (S.). 

10.  Corsirtia  coriandrinu  (Spr.)  Ldb.  (-  C.  marchantioides  Raddi) 
Schattige  Boschung.  Ch  :  Perivolia,  100  m  :  Rumeli-Schl.  (S.) ;  Korni- 
tades  (S.). 

11.  Targionia  hypophylla  f..  Trocken-schattige  Boschungen  und 
Maucrn,  ±  kalkmeidend.  50-1  500  in  s.m.  Mcist  c.  spg.  — 'Ch  :  zw.  Phurnes 
u.  Lakki  :  Lakki  (S.) ;  nalie  Omalos-H.E.,  950  m  ;  oberh.  Samaria  (S.,  ]{.) ; 
(.hora  Sphakion  (D.)  ;  Komilades,  Nibroschlucht  (S.)  ;  R  :  zw.  Arkadi 
a.  Rethimnon  (S.) :  M.  Mavri/Nida-H.E.,  1  460-1  500  m;  I:  I.  Oja  • 
Arkhanes/Temenos  (S.)  ;  Aufstieg  zur  Lassiti-H.E.  (S.) ;  Mag.  Kouslan- 
tinos  nordostl.  Khonos  im  Lassiti-G.  (S.) ;  S  :  bei  Zyros,  st.  —  Die  I.it,- 
Angaben  bediirfen  der  Uberpriifung,  da  Verwecliselungen  mit  T.  lorbee- 
riana  vorliegen  konnen. 

1-.  T  •  lorbeeriana  K.  Muller.  —  Vorkommen  ahnlich  voriger,  aber 
aueh  an  feuchteren.  kalkhaltigen  S.O..  50-1  550  m.  Meist  c.  spg.  Ch : 
zw.  Chania  u.  Perivolia  sowie  bei  P.  ;  bei  Kalivia/Suda-B.  ;  i).  Jorjiu- 
polis  ;  Levka  Ori  oberh.  Kambi :  R:  M.  Mavri/Nida-1 1.E.,  1550  m: 
I  :  Gortys/Messara-E.  ;  b.  Mesa  Muliana  ;  b.  Maronia  ;  Orna-G.  oberh! 
Daphni,  850-1  000  m. 

1.'..  Clevea  xpathysii  (Ldb.)  K.M.  (=  C.  rousseliana  (Mont.)  Leitg.).  - 
Ch  :  Komitades  (S.). 

I  I.  C.  hynlina  (Sommerf.)  Ldb..  Trockene,  erdige  S.O.  iiber  Kalk. 
1  150-1  670  m.  —  Ch  :  Levka  Ori  oberh.  Kambi ;  Rumeli  (S.) :  B  :  M. 
Mavri/Nida-H.E.,  1  650-70  m. 


15.  Plagiochasma  rupeslrc  (Forster)  St.  —  Trockene,  meist  schattige 
Boschungen  etc..  100-300  m.  Immer  c.  spg.  —  Ch  :  Katohkon-Schl.; 
Akrotiri  ;  b.  Kokkino  Chorio  ;  Therisson-Schl.,  200-300  m  :  Rumeli, 
Aradena  u.  Komitades  (S.)  ;  Chora  Sphakion  (D.) ;  I  :  I.  Dia  ;  Almyros 
b.  Rogdia  (N.). 

16.  Rebotilia  hemisphaerica  (I..)  Raddi.  --  Schattige  Boschungen 
auf  kalkreicher  Erde.  950-1  800  m  (!).  Meist  c.  spg.  —  Ch  :  unter  d.  Omalos- 
1 1.E.  b.  950  u.  1  020  m  ;  Omalos-H.E.  (R.)  ;  Levka  Ori  oberh.  Kambi : 
Askiphos-H.E.  b.  Ammudari  :  Nibros  (S.) ;  Samaria  (R.)  ;  Rumeli  (S.); 
R  :  Nida-I  I.E.  gen  Anogia  ;  Nida-H.E.  (N.) ;  oberh.  d.  Nida-H.E.,  1  800  m 
(R.) ;  M.  Mavri  dass.. 


17.  Grimaldia  dicholomu  Raddi  (=--  G.  androgyna  (L.)  Ldb.).  —  Ch: 
Lakki  (S.) ;  Vutas/  Selinos  (R.)  :  I  :  im  Lassiti-G.  nordostl.  Khonos 
u.  Pigaidhari  (S.). 

18.  Conorephalum  ronieum  (L.)  Dum.--  1  :  Hohle  b.  Almyros  (N.)- 

19.  Lunulnria  cruciala  (L.)  Dum.  Auf  Erde  u.  Fels  an  schattigen 
Mauern,  Abhiingen  u.  Boschungen  ;  trocken  bis  feucht.  20-1  450  m. 
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I"  '"!  sl;,|,|L  °i  :  w('stI-  Chtinia,  lid  m  (Htu.KmiAMd  ;  zw  i  hani  i 
,  larivolia  ,  In.  I’rrivnlin  :  Kl.  tiouverneto/H.  [.  Akrotiri  I  akki  is  i 
Nvlaskala-Pass/Omalos-H.K.  ;  M.  Psitaphi/Selinos  1  150  m  .  | ;  ’  ’ 

s,  lilnrhU-n  van  Nil,™  a.  Ruitieli  (S.) ;  Chora  Sal, akion  UmiY 

haa;  Min*.  \  assilts  (I). ) ;  I  ;  Gortys /Messara-K.  ;  51.  Yaklas  a.  Arkhancs 
!"!  A"Wk«  m  Ussiti-H.E.  IS.);  Pigaidhari,  norddstl. 

I»  la  no*  ™  L.-G.  is.)  ;  Hag.  Ivonslantinas  in,  L.-G.  (S.l  ;  S  :  1,.  Maronia  ; 
Omn-Geb.  oberh.  Daplmi. 

p,'Uia  fobbroniana  Raddi.  H  .  M.  Kedros,  alp.  Stufe  (1) )  • 

I  :  am  PI.  Kaiiotas  b.  Knossos  (N.). 

Pi.  Ricrardui  pinquis  Duin.  —  Moos  dauernd  nasser,  meist  quelliger 
S  ' '.  Lb  :  Kl.  See  b.  .lorjiupolis,  ca.  60  m  s.m.,  kalkreich. 

Fossombronia  angulom  (Dicks.)  Raddi.  —  Ch  :  Lakki  (S  )  •  Nibro- 
srlilucht  (S.) ;  Samaria  (S.)  ;  R  :  Sybrita  b.  Amari  (S.). 

a:  /-',  caepiliformh  Do  Not.  -  Kalkholdo  A.  schaltiger  u.  moist 
It  '"  liLer,  kalkreicher  Boschungen.  50-1  020  m.  Meist  c.  spo.  Cli  • 
Kalidonia  b.  Neo  Chorio  ;  zw.  Chania  u.  Perivolia  :  b.  Perivolia  ;  Phurnes 
in.i  .  (inter  d  Omalos-H.E.,  1  020  m  ;  Chora  Sphakion  (D.) :  Komitades 
i  s  i  I.  Gaudos  (D.)  ;  I  :  Gortys/Messara-E.  ;  M.  Yuklas/Temenos  (S  i  • 
S  I).  Mj'loi  ;  b.  Preisos. 

i.  F.  pusilla  (L.)  Hum.  var.  dec i pirns  Corbiere.  Schatlige,  meist 
'  li!(  .  erdige  Boschungen.  800-1  500  m.  Meist  c.  spg.  f.h  :  l.evka 
i  iberh.  Kambi,  I  150  in  ;  Askiphos-PI.E.  b.  Ainmudari,  800  m  ;  R  : 
\l.  Mavri  an  d.  Nida-H.E.,  1  500  in  ;  Schlucht  zw.  Nida-H.E.  u.  Vorisia 
I  000  m  ;  I  :  Hag.  Konstantinos  nordostl.  Khonos  im  Lassiti-G.  (S.)! 

Solenosloma  atroinrens  (Schl.)  K.  M.  -  Ch  :  (euchtschaUige  Hohlung 
'}■  !  ll(;nsson-ScIil.,  kalkreich,  ca.  300  m  (t.  FK).  Zunachst  Istrien.  Obcr- 
ilnlien ! 


s  .  .S',  handelii  (Schiff.)  K.  M.  —  Ch :  iiberrieselle  Schielerfelsen  zw 
M  ines  u.  Nea  Rumata,  ca.  300  m  (R.).  Nur  hier  u.  in  Kleinasien  b.  Tra- 

pezunt. 

s.  Leiocolea  turbinala  (Raddi)  Buch.  —  Moos  feuchter  bis  nasser, 
kalkreicher  S.O.  auf  Erde  Oder  an  Kalkfels.  100-150  m.  Hfg.  c.  spg.  - 
1 A  ;  Kalidonia  b.  Neo  Chorio;  lit.  Perivolia;  obere  Therisson-Schl.  ; 
k  zw.  Arkadi  u.  Rethimnon  (S.)  ;  I  :  Knossos  (N.)  ;  S  :  b.  Mesa  Muliana, 
k'!|-50  m  ;  b.  Myloi  ;  b.  Preisos. 

s.  Southbya  tophacea  Spruce.  -  Meist  zusammen  mit  voriger,  aber 
“!"-'h  noch  bei  700  m  s.m..  Nur  steril  gesehen.  -  Ch  :  b.  Kalidonia  b. 

'hOrio;  lit.  Perivolia;  obere  Therisson-Schl.;  zw.  Askiphos-H.E. 
11  "iibros,  700  m  ;  Rumeli-Schl.  (S.)  ;  I  :  Almyros  b.  Rogdia  (X.)  ;  Knossos 
|N  I  ;  R  ;  zw.  Arkadi  u.  Rethimnon  (S.) ;  Amari,  Svbrita  (S.)  ;  S  -  b  Mesa 
51 1 1 liana  ;  b.  Myloi. 

nigrella  (De  Not.)  Spruce.  Ch  ;  kalkarmer  S.O.  an  cl.  Askiphos- 
J 1  b.  Ainmudari,  800  m. 

Gongylanlhcs  cricelorum  (Raddi)  Nees.  —  Kalkmeideades  Moos 
1,1,1  bier,  erdiger  S.O..  340-800  m.  Nur  sleril  bcob.  -  Ch  ;  zw.  Phurnes 
"•  1  akki  ;  an  d.  Askiphos-H.E.  b.  Ainmudari,  800  m  ;  S;  b.  Maronia 
nn  / socles  duriaei-S.O.  ! 


Source :  MNHN,  Paris 


31.  Cephaloziella  buumgarlneri  Schiffner.  —  Moos  feuchter,  kalkrcicher 
S.O.  —  Ch  :  Grotte  b.  Kl.  Gouverneto/II.  1.  Akrotiri,  300  in  ;  I  •  Bacli 
schluchten  am  M.  Yuktas  b.  Knossos  (N.). 

3L».  Madolheca  cordaeana  (Hub.)  Dum.  -  Meist  als  v.  simplicior  (Zell  i 
[.«lh.  in  Hfihlen  d.  Kalkgebirges.  1  100-1  500  m.  Ch  :  Levka  Ori  oberh 
kambi  ;  H  :  Felsen  auf  d.  Nida-H.E.  (N.),  in  d.  Zeushbhle  (I).  !)  u.  dass' 
am  M.  Mavri,  1  500  m. 

33.  M.  platyphylla  (1..)  Dum.  —  I:  Aufstieg  zur  Lassili-H.K.  ;  S: 
<  lipfel  d.  Aphendis  Karvusi,  in  einem  kiimmerlichen  Stiickchen  (11  ) 
Moglicherweise  gehoien  auch  diese  heiden  Funde  zur  l'olgenden  ’  Art. 

31.  ,\I.  baueri  Schiffner.  R  :  an  Borke  «n  Quercus  coccifera-Wald 
d.  Schlucht  zw.  Nida-H.E.  u.  Vorisin,  1  250  in.  Nachsle  Funde  in 
Jugoslawieu  u.  Oberitalien,  aber  wahrscheinlich  nur  iibersehen. 

35.  Radulu  lindbcryiana  Gottsche.  —  Ch  :  Nibroschluchl  (S  )  •  I  • 
Aufstieg  zur  Lassiti-H.E.  (S.). 

30.  Frullimia  tamarisci  (L.)  Dum.  var.  sardoa  De  Not.  —  S  •  Felsen 
einer  Schlucht  b.  Mesa  Muliana,  Kalk.  150  m  s.m.  (Ig.  Kleinig  !). 

37.  /•.  dilatata  (L.)  Dum.  An  Borke.  —  I  :  an  Olivenstammen  J).  Boadia 
(N.)  ;  S  :  c.  per.  in  Dornpolslern  d.  Orna-Gebirges  oberh.  Daphni,  1  1)00  m 
s.m..  (Kleinig  !). 

38.  Polytricluun  pilosum  Necker  ap.  Ildw.  (P.  pilifcrum  (Sclireh  I 
Hdw.).  —  R  :  Nida-H.E.,  1  100  m  (N.). 

30.  Fissidens  bryoides  Hdw.  ssp.  incurvus  (St.)  Podp.  (=  F.  incurom 
SL.).  —  SchatLige,  ±  feuchte  Mauern  u.  Boschiingen.  —  Ch  :  c.  spg  zw 
Chania  u.  Peiivolia,  50  m  (t.  FK)  ;  b.  Perivolia,  100  m;  Lakki  (S.) ; 
Komitades  (S.). 

10.  F.  bryoides  Hdw.  ssp.  viridulus  (W.  et  M.)  Kdb.  —  Feuchtschattige 
Mauern  u.  Biischungen.  Ca.  100-1000  m  s.m..  Immer  c.  spg.  —  B  :  Schlucht 
zw.  Nida-H.E.  u.  Vorisia,  1  000  m  (dt.  FK)  ;  I  :  Knossos  (N.  ;  B  um- 
gartner  bezweifelt  das  Vorkommen  dieser  Art  auf  Kreta) :  I  :  b.  Gorlys 

a.  b.  Charakas  in  d.  Messara-E.  (dt.  FK). 

11.  F.  bambergeri  Schpr.  -  Schattige  S.O.  —  Ch  :  c.  spg.  b.  Perivolia, 
100  m  u.  Therisson-Schl.,  300  m  (beide  t.  FK). 

,  l2-  F-  crassipes  Wilson  v.  submarginatas  FI.  et  Wstf.  (=-  F.  warnstorfli 
FT).  -  Auf  Kalkgestein  in  u.  an  Bachen.  Nur  steril.  —  Ch  :  b.  Perivolia, 
100  Ill  ;  I  :  Muhle  b.  Gortys  in  d.  Messara-E.  (N.  ;  Dull)  ;  S  :  Baclischl. 

b.  Mesa  Muliana,  150  m  (t.  FK). 

13.  F.  crislutus  Wilson.  —  Schattige  Kalkfelsen.  1  050-1  510  in.  Nur 
steril.  -  Ch  :  Hdhle  an  d.  Omalos-H.E.  (B.)  ;  Levka  Ori  oberh.  Kambi,  2x. 

1 1.  F.  taxif olios  Hdw.  —  B  :  Sybrita  b.  Amari  (S.)  :  I  :  Almyros  (N); 

S  :  schatt.  Bdschung  in  d.  Macchia  b.  Maronia.  Der  letztere  F.  O.  gehort 
(l.  FK)  zur  eumed.  ssp.  pallidicaulis  (Mitten)  Monk.,  es  isl  anzuiielimcii. 
dass  auch  die  beiden  iibrigen  F.O.  zu  dieser  Unterart  gehdren. 

15.  Ditrichum  flexicaule  (Schl.)  Hampe.  —  S  :  Gipfel  d.  Aphendis 
Karvusi  (1  100  m),  sparlich  zwischen  Distichium  (R.). 

hi.  Ceralodon  purpureus  Brid.  —  Ch  :  Aufstieg  von  d.  Omalos-H.E. 
auf  d.  Beig  Psilaplii,  ca.  1  100  m,  ster.  (R,). 
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17.  C.  i>.  var.  conicus  (Hpe.)  Husuot  (=  C.  CDhttus  (Hpe  )  Ldb  \  — 

Cli :  Xida-H.E.  (N.). 

IS.  Clieiluthcla  chloropus  (Brid.)  Ldb.  —  Trockene  bis  schattio-feuchte 
I’liil/*'  in  den  Strauchfornialionen.  (ia.  150-1  400  m.  —  Cli  ■  b  Perm-In 
in  i Inialo.-H.i:  1  050  m  (R.)  u.  .lass,  spa  bei  1  loo'.,,  ,  Chora 
Spliakion  (0.):  I:  Almyros  (N.) ;  Messara-E.  b.  Charakas  •  M  yukfis 
(S.i .  n  :  Gipfel  d.  Aphendis  Karvusi,  1  100  m  (R.). 

t'.i.  Dislichium  capillaceum  (Sw.  ap.  Hdw.)  Rr.  eur.  Moos  nicht 
zu  inM'kener  S.O.  ab  ca.  1  100  m  aufwarts.  —  R  :  M.  kedros,  alp.  Stufe 
d-  /-eushbhle  an  d.  Nida-H.E.  (R.)  ;  am  M.  Mnvri  dass 
iibcr  I'laLtenkalk  b.  1  550  m  sowie  hfg.  u.  auch  c.  spg.,  z.T.  in  d  var 
l,im  (Hiib.)  Podp.  auf  vulkanischem  TulT  bei  1  700  rn  ■  S  •  \nhendis 
Karvusi.  1  400  m  (R.).  '  1 


"’<>•  stigma  pusiUa  (Hdw.)  Br.  eur.  —  c.  spg.  an  feuchten  Kalkr  in 
,1.  Zei.slmhle  an  d.  Nida-1 1.K..  1  450  m.  Reliktartiges  Vorkommen.  Nachsle 
F.(J.  in  I lalien  u.  Jugoslawien.  Fehlt.  Kleinasien  u.  Nordafrika. 

71  IHcranoweisia  cirrata  Ldb.  —  Auf  morschem  Holz  luftfeuchter 
S.n..  miner  c.  spg.  --  Ch  :  ini  C u press us-Wa Id  am  Xyloskala-Pass  an 
4  On  dos-H.E.,  1  200  m  (t.  FK)  sowie  an  einer  Quelle  oberli.  Samaria 
in  Inn  liter,  geschiitzter  Stelle  einer  Schlucht.  100  m  (R.). 

"llicrium  rufescens  (Sm.)  Ldb.  -  R  :  c.  spg.  sparlich  zwischen 
I.  I'n'ium  an  feuehtschattiger  Erdboschuiig  im  Quercus  coccifera-Wald 
d.  S'  lilucht  zw.  Vorisia  u.  Nida-H.E.,  1  000  m  (t.  FK). 

7  7  I.  varium  (Hdw.)  Mitten.  —  Feuehtschaliige  bis  nasse,  meisl 
kail,:  a  lie,  erdige  Boschungen  u.a..  Ca.  100-1  050  m  s.in..  Oft  c.  spg.  — 
l.li :  l.  Kalivia/Suda-B.,  ster.  ;  Askiplios-H.F..  b.  Ammudari,  800  m, 
si.;  I  umeli-Schl.  (S.)  ;  R:  Schl.  zw.  Vorisia  u.  Nida-1  CE.  b.  I  000  u. 
Ml.'11  in.  e.  spg.  (1.  FK)  ;  I  :  Hag.  Konstantinos  im  Lassiti-G.  (S.)  ;  S  : 
i.  spg.  I).  Maronia  ;  b.  Myloi ;  b.  Preisos  (dt.  FK). 

71.  I'nralypta  vulgaris  (Hdw.)  Schkuhr.  —  Schaltige  Boschungen 
!'•  I  '  lMiischen  kalkreicher  S.O..  Ca.  200-1  510  m.  Immer  e.  spg.  Cli  : 
llieri  s- m-Schl.,  2-300  m  :  Levka  Ori  oberli.  Kambi ;  Askiphos-H.E. 
h-  Ammudari;  Rumeli-Schl.  (S.) ;  R:  M.  Kedros.  subalp.  St.  (D.)  ; 

'  i  an  d.  Nida-H.E.,  zw.  I  150-1  550  m  mehrfacli  ;  S  :  b.  Zyros  • 

• :  Amis  (N.). 

A'.  /•:.  slreplocarpa  Hdw.  —  R  :  schaltige.  vulkan.  TulTelsen  am  M. 
•li|V"  111  d.  Nida-II.E.,  1  700m;  S:  Aphendis  Karvusi,  1  100  m.  zw 
l>ish.  hiurn  (R.). 

111  '’Hinnostumiim  calrareum  Br.  Germ.  An  schattigen,  trockeneu 
•'i'  l  ni  hien.  meisl  kalkreichen  S.O.  an  Mauern,  Felsen  u.  Boschungen, 
lllsl"  "idere  d.  niederen  Lagen,  jedoch  vereinzelt  aucli  noch  bis  in  flic 
Ornph  lenstufe  (an  d.  Nida-II.E,.  noch  bei  I  150  m  sowie  dass.  am  Berg 
Ma\n  I,  finer  (!.  rupeslre  recht  ahnliehen  Form  (dt.  FK  !)  bei  1  600  m 
n|  i.  ilfg.  c.  spg..  Fines  der  haufigsten  Moose  Kretas.  Ch  :  8x  ;  R; 
'“*■  '  a  :  Spili  (L).) ;  I  :  Pirgos  im  Asterusi-G.  (D.)  u.  Knossos  etc.  (N.)  : 

^  'mla  (D.) ;  Mesa  Muliana,  Maronia,  Myloi  u.  Preisos. 

'■  il.  rupeslre  Schl.  —  R  :  Zeuslidhle  an  d.  Nida-H.E.,  1  450  m  (N., 
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r>8.  (iyroivcisia  tenuis  (Hdw.)  Schpr. 

Platanen-Schlucht  b.  Myloi  (dl.  FK). 

5!l  G.  ,,/lex a  Schpr.  -  ■  Ch  :  schatlige  Kalkf.  tl.  Plirygana  b. 
cn.  loll  ill  s.m.,  mil  eifonnigcn  BruLkorpern  ;  I  :  Knossos  (C.  C  T..»v»  " 
bnelhch). 

60  Eucladium  vcrticillatum  Br.  eur.  An  nassen  bis  feuchten,  scliallio,.,, 
bis  lichlen  kalkfelsen  sowie  a. if  schaitiger,  kalkreicher  Erde  doss', 
OfU-r  spg..  Auf  Kreta  verbreitct  (N.  !).  Hauptsachlicli  in  den  u uteri! 
Lagen,  aher  veremzelt  aucli  noch  bis  in  die  Orophvtenstufe  (R-  a„r 
vulkan.  luff  am  M.  Mavri  an  d.  Nida-H.E.  bei  1  650  m).  n, 

H  :  Sellio  (R.)  :  Zeushohle  an  d.  Nida-H.E.,  1  150  m  n  M  m-., 
Messara-E.  b.  Charakas  :  S:  Voila  (D.) ;  Mesa  Muliana  ;  b.‘  Mvl„i 
karvusi  u.  Turloti  (D.). 

(J6L  TorteUa  inflaa  (Br.)  Brotherus.  -  1  :  am  FI.  Kairotas  b.  Krossii 

62.  T.  nilida  (Ldb.)  Broth.  —  An  kalkreichen  F.  wie  auch  «„(  Erde 
insbesondere  an  etwas  schattigen,  aher  auch  an  lichten  S.O..  M,  -i  unlcr 
,00  in  s.m  Nur  stcril.  -Ch  :  II.  1.  Titiron  (R.| ;  Perivolia  „.  Chamn 
I).  Hag.  mada/Akrotiri  :  KI.  Gouverneto  dass.  u.  Katoliknu-Schl  ■ 
Ka|)  Rrapanon  ;  oberh.  Chora  Sphakion,  500  m  ;  Frangokaslellun  (I) 

I:  Pyrgoi  am  Aslenisi-G.  (D.)  :  I.  Dia  (ft.)  ;  S:  Voila  (I).l  ;  1,.  M™ 
Muliana  :  b  Mamma  :  b.  Preisns  •  b.  Zyros,  650m  ;  Orna-Geh.  oberh. 
Raphni,  1  000  m. 


K!  T.  Jmminm  Broth.  -  Aut  Erde  in  d.  Plirvgana  ;  vor  allem  in 
Kustennahe.  Ca.  10-300  m  s.m.  I  miner  steril.  —  Ch  :  Ha«.  Triuda/H. 

I.  Akrotiri  (l.  FK)  ;  1  :  Knossos  (N.) ;  Kiiste  b.  Iraklion  (N.)  fs  :  I  Limin' 
Sdias  (dt.  FK)  ;  nahe  Kl.  Toplu  b.  Limin  Sitias. 

64.  T.  indinata  (Hdw.  f.)  Lpr.  —  Ch  :  I.  Gaudos  (D.). 

6.).  7'.  fortuosa  Lpr.  -  Schattigfeuchte  S.O.,  fast  ausschliesslich  Iioherer 
Lagen  (1  020-1  670  m)  u.  vorwiegend  auf  Kalk.  Inimer  steril.  Ch : 
Levka  On  oberh.  Kambi  bei  1  400-1  150  m  ;  unler  (1  020  „n  u.  auf 
d.  Omalos-II.E.,  1  050  m  (B.) ;  AnopoUs  (1).);  R  :  zw.  Anogia  Nida- 

I I. E.,  1  •  L)0  m  ;  Nida-II.lv  (N.)  ;  M.  Mavri  dass.,  1  600  m  (Kalk)  u  1  fi70m 
(vulk.  Tuff). 

66.  Pleurochaete  squarrosa  Ldb.  I  :  Almvros  etc.  (N.) ;  Messara-L. 
b.  Charakas,  300  m. 

67.  Hymenostomum  mierostomum  (Hdw.)  Br.  eur.  —  Schatligfeuehle 
F.  u.  Boschungen.  —  Ch  :  c.  spg.  zw.  Askiphos-H.E.  u.  Imbros.  ca.  700  m 
(t.  FK)  ;  S:  ster.  an  schatlig-feuchten  F.  b.  Mesa  Muliana,  I  "  m  (dl. 
FK  :  ?  o.  Weisia  niridula). 

68.  //.  lorlilc  (Scliwgr.)  Br.  eur.  Troclccne  bis  schalligc  S.O.  auf 
Erde  o.  F„  10-1  550  m  s.m.  —  R  :  M.  Mavri  an  d.  Nida-ll.i:.  c.  spg.. 
1  550  m  (l.  FK) ;  I  :  c.  spg.  I.  Ria  ;  Ufer  b.  Iraklion  u.  Daplmaos  (N.) : 
S  :  st.  in  Lygaeum- Trockenrasea  b.  Limin  Sitias,  10  m  (dt.  FK). 

60.  Trichostomurn  crispulum  Bruch.  -  Kalkliebendes  Moos  troekener 
bis  schattiger  S.O.,  10-1  050  in  s.m.  Immer  steril.  —  Ch  :  1  Li  hie  an  d.  Oma- 
los-H.E..  1  050  m  (B)  ;  Kalidonia  b.  Neo  Choriu  ;  Therisson-Sehl..  200  m 
sowie  var.  acuminatum  b.  2-300  m  (dt.  FK) ;  H.  1.  Titiron  (R.) ;  Rumeli- 
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s,l,l  IS):  1.  Gaudos  (D.) ;  I  ;  Iraklion,  v.  pieudawisia  Sahnr  1  (fit- 
um'i'-sll.  Rhonos  i,n  UwlKi.  (S.) :  S:  Voila  ,1).,:  Lugam^Tro 

SL'i&S.SZl'tiT  "•  FK);  ”•  Z>™-  “  - 

7ii.  T  mutably  Bruch  ssp.  mutabite.  Meisl  an  schattigen,  trockenen 
l'!s  '.  ur  htcn,  -  kalkreichen  I-VJs  -S.O.,  100-1  050  m  s.m  Meist  sleril 
U'  :  zw  .  I  hurnes  u  Lakki  ;  in  d.  Levka  Ori  obcrh.  Kambi,  1  050  m  !  ;  r  c 
*!■«■  I).  Kokkino  Chorio,  100m,n?he  cl.  Kiisle  ;  Therisson-Schl  '■  unler 
(I.  ()malos-H.E.,  1  020  m  ;  S  :  b.  Mesa  Muliana  ;  Orna-Geb.  obcrh.  Daphni, 


/ 1.  7.  m.  ssp.  dcnsum  (Br.  air.)  Hzg.  (  T.  bruchyodonlium  Bruch).  — 
Uockener  bis  lichter,  feuchter  bis  schattiger  S.O.,  10-1  100m.  Offer 
•'  S'|q\Z  :  C'nPSu  'Vm 'a  (dL  FK) :  Ro8dia  (N.  sub  T.  hruch. ) :  c.  spg. 
"'*  •  ;AeSp^  ;/•  ciarak^S:  S:  ^J/^eum-Trockenrasen  b.  Limin- 
5,1ms  (dt.  FK) ;  Kap  Sidero  (R.,  sub  T.  brack., ;  I.  Janisada  =  v.  bmn- 
'  T ■  brnch  )  ■  I-  Gaidaronisi  (R.  sub  T.  brach.  v.  breu  )  ■ 

b.  /.yros,  650  m  ;  c.  spg.  irn  Orna-G.  oberhalb  Daphni.  850  m  ;  Gipfei 
d;  Allliend,s  Karvusi,  1  100  m,  zw.  Distichium  (R„  sub  T.  brad,.  ■  wohl 
i‘her  zur  ssp.  mill.  !). 


72.  T.  mulabile  Bruch  ssp.  Morale  (Mitten)  Hzg.  <=  T.  litorale  Mil- 
Icim.  iieflagen  bis  subalp.  SLufe.  Immer  sleril.  -  Ch  :  Rumeli-Schl. 
:  A,Va”  b\  S>'hnta-  nordostl.  Klionos  (S.) :  M.  Kcclros,  subalp. 
'■  Paximadia  minor  (D.) ;  S  :  b.  Preisos.  150  m  ;  Orna-Geb 
obcrh.  Daphni,  1  000  m. 


Timmiella  barbuloida  (Brid.)  Monk.  (_  T.  barbida  (Scliwor ) 
-  Vorwiegend  an  sctattigen  Mauern  u.  BSsclnmgcn,  aft  ±  [eucht 
"•  mmt.  c-  SPS-  Gewohnlich  bis  800  m  s.m..  Kreta  verbr.  (X.).  Ch  : 
UK  sovvie  auf  d.  Askiphos-H.E.  b.  Ammudari  b.  800  m  ;  1  :  Ivnossos  • 
I'.  Guriys  in  d.  Messara-E.  ;  S  :  b.  Myloi  u.  b.  Maronia. 


Il!ldrogonium  chrenbcrgii  (Lor.)  Jiiger  et  Sauerb.  (=  Barbula  e. 
'  G  1  :  Knossos  (N.) ;  Gortys  in  d.  Messara-E.  ;  S  :  uberrieselte  Kalk- 
siiilcrlerrasscn  unterh.  Kl.  Toplu,  50  m  (R.). 


■  Barbula  tophacca  (Brid.)  Mitten  (—  Didymodon  I.  (Brid.)  Jur.). _ 

,  Kalkfelsen  meist  schattiger  S.O..  Iinmer 'sleril.  —  Ch  :  auf  KalktulT 
Kahvia/Suda-B..  100  m;  II.  I.  Titiron  (R.)  ;  1:  Ufer  d.  Kairotas 
Kll(,ssos  (N.)  :  Arkhanes  (S.)  ;  S  :  b.  Mesa  Muliana,  430  m  (t.  FK)  ■  —  • 
Axos  (N.). 


/(’-  ngidula  (Hdw.)  Mitten.  —  Meist  an  schattig-trockenen  Kalk- 
niauern.  —  Ch  :  c.  spg.  u.  Brutk.,  bei  Perivolia  ;  1  :  Knossos  (X.) ;  c.  spg. 
""'•ys  ir>  d.  Messara-E.  (dt.  FK) ;  Voila  (D.). 

■'•  />.  Irifaria  (Hdw.)  Mitten  (  Didymodon  luridus  Hornsch.). 

Gil  trockener,  kalkreicher,  meist  schattiger  Erde.  Ca.  800-1  100  m 
Gin.  Immer  steril.  -  Ch  :  Levka  Ori  oberhalb  Kambi.  1  100  m  (t.  FK)  ; 

1 :  Arkhanes  u.  M.  Yuktas  (S.) ;  S  :  b.  Myloi. 

'N.  B.  fallax  Iidw.  -  An  schattigen,  kalkhaltigen,  z.T.  feuchten 
•  auf  Erde.  150-1  600  m  s.m.  Immer  sleril.  —  Ch  :  Therisson-Schl., 
”  hi  (dt.  FK) ;  F.  nordosll.  d.  Omalos-H.E.,  1  050  m  (R.) ;  R  :  M.  Mavri 
a“  d.  Nida-H.E.,  1  600  m  —  f.  fallax  l ;  Schlucht  zw.  Voiisia  u.  Nida- 
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H.E.,  1  050  Ill  (dt.  FK) :  S  :  b.  Mesa  Muliana,  430  m  ;  Orna-Geb.  oberh 
Daphni  (dt.  FK).  —  Im  Gebiet  meist  in  einer  vom  Typ  durch  gla i lei-e. 
inelir  aufrechte  B.  abweichenden  Form. 

79.  B.  acuta  (Brid.)  Br.  eur.  —  Auf  Erde  meist  trookener,  lichter  S.O.. 
10-1  100  m  s.m.  —  Kreta  verbreitet  (N.).  Ch  :  Therisson-Schl. ;  Omalos- 
H.E.,  1  100  m  ;  Askiphos-H.E.  b.  Ammudari  ;  1  :  Iraklion,  f.  viridis 
Podp.  (N.) ;  Messara-E.  b.  Gharakas ;  S  :  Lf/fl'fleu/n-Trockenrasen  b. 
Limin  Sitias,  10  m  ;  b.  Myloi  (t.  FK) ;  nordlich  Preisos. 

80.  B.  vinealis  Brid.  —  Schattig-trockene  S.O.  auf  Erde  u.  Felsen. 
Ca.  450-1  700  m  s.m.  —  Verbreitet  auf  Kreta  (N.).  Ch  :  Lakki  (S.); 
Omalos-H.E.,  1  050  m  (R.)  :  Nord-Hg.  d.  M.  Psilaplii,  1  500  m  (I!.)! 
Rumeli-Schl.  (S.)  ;  R  :  M.  Mavri  an  d.  Nida-H.E.,  bei  1  070  m  auf  Kalk, 
b.  1  700  m  auf  vulkan.  Tuff :  I  :  Asterusi-Geb.  b.  Pirgos  (D.) ;  S  :  I.  (iai- 
daronisi  (R.)  ;  nordL  Preisos,  450  m  (dt.  FK). 

80  a.  B.  v.  var.  cylindrica  (Tayl.)  Boul.  (  B.  cylindrica  Schpr.i.  — 
Schattige,  meist  feuehte  S.O.  auT  kalkhalt.  Erde  u.  F.,  1 000-1  460  m  s.m.  — 
Ch  :  Levka  Ori  oberh.  Kambi  ;  R  :  Nida-H.E.  (N.)  u.  Zeus-Hohlc  an 
d.  Nida-H.E..  1  150  m  (N.,  R.,  Dull);  M.  Mavri  an  d.  Nida-H.E., 
1  460  m  (t.  FK)  :  Schlucht  zw.  Vorisia  u.  Nida-II.F..,  1  000  m  (I Hill) 

u.  1  200  m  (R.). 

81.  B.  hornschuchiana  Schultz.  —  Ch  :  Phrygana  oberh.  Perivolia 
auf  Kalk,  150  m  ;  I  :  Iraklion  (N.). 

82.  B.  unguiculala  (Huds.)  Hdw.  —  Lichte,  trockene  bis  halbscllatt. 
S.O.  auf  Erde.  10-1  100  m.  —  Kreta  verbreitet  (N.).  Ch  :  c.  spg.  Levka 
Ori  oberh.  Kambi,  1  400  m  ;  I  :  I.  Dia,  10-100  m  s.m.  ;  S  :  Kl.  Toplu  b. 
L.  Sitias  (dt.  FK). 

8!.  B.  corwoliila  Hdw.  —  Kreta  verbreitet  (N.).  Ch  :  Therisson-Schl., 
2-300  m  ;  S  :  Orna-Geb.  oberh.  Daphni,  1  000  m. 

83  a.  B.  c.  var.  commutatum  (Jur.)  Amann  (=  B.  r.ommutata  Jur.).  — 
Meist  auf  schattiger  Erde  kalkreicher  S.O.  950-1  670  m.  —  Ch  :  unter 
d.  Omalos-H.E.,  intermediate  Form,  950  m  ;  typ.  Form  1  020  m  :  Xvlos- 
kala-Pass  dass.,  1  250  m,  intermed.  Fo.  ;  Nord-Hg.  d.  M.  Psilaphi,  1  500  m 
(R.) ;  R  :  M.  Mavri  an  d.  Nida-H.E.,  1  150  m  u.  1  670  m  sowie  b.  1  160  m 
die  interm.  Fo. ; 

(B.  enderesii  Garov.  —  I  :  Arkhanes/Temenos  (N.)  gehort  nacli 
Baumgartner  (b.  R.  1951,  p.  52)  wahrscheinlicher  zu  B.  conunlula 

v.  commutatum.  Das  vollig  isolierte  Vorkommen  dieser  arktiscli-alpinen 
Art  auf  Kreta  ist  tatsachlich  sehr  zweifelhaft !). 

84.  Leptobarbula  berica  (De  Not.)  Schpr.  —  Ch  :  c.  spg.  in  d.  Phrygana 
oberh.  Perivolia  auf  Kalk,  150  m. 

85.  Ramphidium  m-hinyrri  .1.  Baumgartner.  —  Ch  :  an  tiberrieselten 
Schiefe  .felsen  zw.  Skines  u.  Nea  Rumata,  ca.  300  m,  c.  spg.  (Rechini,i:i!. 
lg.  28.5.1943).  Endemisch !  Nachst  verwandt  ist  R.  purpuratum  Mitten 
in  Portugal  (N.  Afr.,  Madeira  u.  Azoren).  Die  flbrigen  A.  d.  Gatlg-  sind 
troiiisch  verbreitet. 

86.  Erythrophyllum  recuruiroslrum  (Hdw.)  Lske.  ( Didumodon  ni belli'* 
Br.  eur.).  An  schatligen  Kalkfelsen  u.  Boschungen.  300-1  670  m  s.m. 

Ch  :  c.  spg.  Therisson-Schl.,  300  m  ;  Omalos-H.E..  1  100  m  ;  R  :  ZelisbOM® 
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an  tl.  Nida-H.E.,  1  450  ra  (N.,  Doj.l)  ;  am  M.  Mavri  dass  c  sue  •mf 
Kalk  b.  1  460  u.  1  600  in,  dsg.  auf  Lava  b.  1  670  m.  ’ 

87.  Acaulon  mediterraneum  Lpr.  —  Ch  :  Phurnes  (S.). 

88.  Poltiella  reda  (With.)  Gams  (=  Pallia  r.  Mitten).  -  I  :  K„ossos  (N.). 
.s”.  Potlia  daoalliana  (Sm.)  G.  Jensen  (=  P.  minulula  (Sehl.)  Br  eur  )  - 

]  :  Knossos  (N.). 

•M  I’.  <1.  ssp  «MMM>  (Lpr.)  Podp.  (_  p.  commuMa  Lpr.).  -  Ch  • 
Hag.  Rumen  (D.).  r  ' 

!)1.  P.  crinila  Wils.  —  1  :  Sandstrand  b.  Jraklion  (N.). 

(.i !.  P.  lanceolata  (Hdw.)  C.  Muller.  —  Axos  (N.). 
s  KM.  (Ildw.)  C.M.  -  Ch:  auf  Lehmboden  in  Olhainen. 
111,1  c  spg.,  nidib  gam  sicher,  da  entente  Capseln 

a,  :  ■  rwelkte  B.  (R.) ;  Chora  Splialdon  (D.) :  I  :  c.  spg.  I.  Dia,  100  m  • 
Knossos  (N.).  ’ 

.'"r"''  Xenlt.l!ri;,  ~  Cll:  c-  SP8-  sehr  sparhch  auf  kalkreicher 
hr...  an  d.  Grotte  b.  kl.  Gouverneto  auf  d.  H.  I.  Akrotiri,  500  m. 

[tuina  Kdb'  -  An  ercli8en’  kalkreichen,  schattigen 

'  ,un8en-  Cu-  10()'1  ,,,IJ  m  s.m..  —  Kreta  verbreitet  (N.).  Ch  :  Omalos 
U  "•  sPS-  1  '0,)  m  ;  chora  Sphakion,  soc.  Fossombronia  caespili- 
0,1  "s  (D-2x)  5  R  ;  Sc]li-  zw-  Vorisia  u.  Nida-H.E.,  1  000  m,  c.  spg.  ■ 

:  >pg.  b.  Knossos,  100  m  ;  Hag.  Konstantinos  im  Lassiti-Geb  is”)  • 
noniostl.  Khonos  (S.). 

'  -1.  ngida  (Schultz)  Kdb.  —  I  :  c.  spg.  in  schatt.  Nischen  d.  Block- 

lwiMl'u  c'-  *•  Dia  auf  Terra  Rossa,  ca.  10-100  m  s.m.  (t.  FK). 

K.  .4.  ambigua  (Br.  eur.)  Lpr.  —  Ch  :  auf  Lehmboden  in  Olhainen, 

<  ■  s  (R.)  ;  1  :  nordostl.  Khonos  im  Lassiti-Geb.  (S.). 

Crossidium  squamigerum  (Viv.)  Jur.  —  Verbreitet  auf  Kreta 
(-V).  I  :  c.  spg.  an  trock.  Lehmmauer  in  d.  Messara-E.  b  Gortvs  •  s  • 
c.  spg.  im  Orna-Geb.  oberh.  Daphni,  850  m. 

9!!-  c-  chloronolos  (Brid.)  Lpr.  —  1  :  Knossos  (N.). 

1"".  Torlula  alrovirens  (Sm.)  Ldb.  I  :  Iraldion  (N.) ;  c.  spg.  auf 
Knl'  "i  schatt.  Nischen  d.  Blockhalden  d.  I.  Dia,  ca.  100  m. 

,  !  '  dicksuniantl  (Schultz)  Podp.  (=  T.  cuneifolia  (Dicks.)  Roth).  — 

uh  I.akki  (S.) ;  R  :  Rodakinon  (D.) ;  1  :  Rogdia  (N.). 

I  T.  canescens  (Bruch)  Mont.  —  Ch :  c.  spg.  an  schatt.  Mauer 
nahe  Perivolia,  50  m  s.m. 

II  T.  marginata  (Br.  eur.)  Spruce.  —  Kreta  verbreitet  (N.).  Ch  : 
'i'-'  111  <]-  I’hrygana  b.  Kl.  Triada  auf  Akrotiri.  400  m  ;  dsg.  nahe  Kl. 

'"""  ''neto,  800  m  u.  in  d.  oberen  Katolikon-Schl.,  200  m  (dt.  FK). 
(N'| :|-  T-  » ahliana  (Schultz)  De  Not.  —  I  :  lifer  d.  Kairotas  b.  Knossos 

11  '■  7.  muralis  L.  ap.  Hdw.  —  Verbreitet  auf  Kreta  (N.).  Ch  :  s.  spg. 
'!“  '  1udl.  Mauei  am  Siidrd.  von  Perivolia,  100  m  —  f.  obcordata  Schpr.  ; 

,lis  (I*-):  Chora  Sphakion  (D.) ;  I:  Iraklion  =  f.  0br.  (N.) :  I; 

1  lrf!"s  iin  Asterusi-Geb.  (D.). 
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106.  Si/ntriehia  inermis  (Brid.)  Bruch.  Auf  Erde  schattiger 
Boschungen,  imnuT  <•.  spg.  700-1  670  ra.  —  Cli  :  untcr  d.  Omalos-H.E.  ■ 
auf  d.  Omalos-II.E.  ;  zw.  Askiphos-H.l-'..  u.  lmbros  in  einer  .lugendform 
700  in  ;  1-i‘vka  Ori  oberh.  Kambi  :  H  :  z\v.  Amigia  u.  Nida-H.K. ;  auj 
d.  Nida-H.E.,  1  150  m  (N.)  u.  1  200  m  ;  am  M.  Mavri  an  d.  Xi.l.  ir.H. 
b.  1  460,  1  550  u.  1  670  m  :  in  d.  Schl.  z\v.  Nida-H.E.  u.  Yorisia,  1  'jiii)m 

107.  .S'.  laetnpila  (Brid.)  Schultz.  I :  c.  spg.  v.  laeuipilaeformis  u.  v. 
paijorum  an  Olbaumborke  in  eider  kl.  Schlucht  an  d.  Messara-E.  b. 
Charakas.  300  ra. 

108.  .S',  ruralis  (L.)  Brid.  (  Tortilla  r.  DeNol.). — •  Auf  Erde  sclmlliger 
1  Hinge  zw.  ca.  GOO  u.  1  4G0  ra.  Oh  :  r.  c.  spg.  unter  d.  Omalos-II.E., 
950  m  ;  Levka  Ori  oberh.  Kambi,  1  050  ra  ;  R  :  c.  spg.  zw.  Anogia  u. 
Nida-II.E..  1  150  ra  :  c.  spg.  am  M.  Mavri  an  d.  Nida-H.E.,  1  mo  m; 
S  :  am  «  Weissen  Berg  »  oberh.  Daphni,  cca.  600  in  (lg.  Manbeimhikf 
dt.  FK). 

109.  S.  montana  Nees  (=  Tortula  m.  (Nees)  I,db.).  —  Lichte  bis  sc  halt. 
Kalkf..  Ca.  100-1  500  ra.  Ch :  Omalos-H.E.,  1  050  in  (B.);  X.  Hg. 
d.  M.  Bsilaphi,  11-1  500  ra  (B.) :  Askiphos-H.E.  b.  Ammudari  (1).)” 
oberh.  Samaria,  100  ni  (R.)  :  Anopolis  (I).)  :  R  :  Zeushfihle  an  d.  X'ida- 
H.E.,  1  150  ra  (R.) ;  zw.  Nida-H.E.  u.  Yorisia,  1  300  m  (dt.  FK):  I. 
M.  Knphina  im  Asterusi-G.,  1  200  m  (I).);  M.  Yuktas  an  F.  S: 
scliattig-feuchte  F.  b.  Mesa  Muliana,  130  in  (dt.  FK)  ;  Orna-Geb.  .dierh. 
Daphni,  1  020  m  (dt.  FK). 

110.  .S',  m.  ssp.  handelii  (SchilT.)  Podp.  (=  Tortula  han deli i  SchilT.).  — 
B  :  M.  Kedros,  alp.  Stufe  (I).):  Abhange  gegen  d.  Nida-H.E.  (H.);  I: 
alp.  Slufe  d.  M.  Aphendis  Christos  ini  Lassiti-G.  (I).). 

111.  .S',  prineeps  (De  Not.)  Mitten  (—  Tortula  p.  De  Not.).  Auf 
F.  u.  Erde.  300-1  550  in  s.m.  —  Ch  :  obere  Therisson-Schl.,  300  m  :  untcr 
d.  Omalos-H.E.,  950  m  ;  Hausmauer  am  Siid-Rd.  d.  Omalos-II.E., 
1  050  m  (B.) ;  am  Xyloskala-Pass  dass.,  1  250  m  ;  oberh.  Chora  Sphukion, 
500  ra  :  R  :  zw.  pleurocarpen  Moosen  in  d.  Zeushohle  an  d.  Nida-II.E., 
1  150  ni  (R. ;  «  kiinnte  zu  Tortula  muelleri  gelioren  »  (Bai  mo  hineii 
b.  R.  1951):  am  M.  Mavri  an  d.  Nida-H.E.  b.  1  500  in  u.  h.  I  550  m 
(dt.  FK). 

112.  S.  p.  ssp.  echinala  (SchilT.)  Podp.  (  Tortula  ech.  SchilT.). 

Ch  :  c.  spg.  in  d.  Levka  Ori  oberh.  Kambi,  1  450  m  ;  R  :  c.  spg.  zw.  Amigia 
u.  Nida-H.E.,  1  150  ra  (dt.  Bizot  !) :  1  :  M.  Kophina  iin  Asterusi-Ceb.. 
1  200  ra  (D.). 

1 13.  Cinctidotus  aquatints  (Hdw.)  Br.  eur.  —  Moos  an  Kalkgestein 
schnelilliessender  Bache.  Ch  :  reichlich  u.  c.  spg.  im  Bach  unterh.  (I. 
Therisson-Schl..  150  m  ;  Schlucht  von  Samaria  (I).). 

114.  C.  mucronalus  (Brid.)  Monk,  et  Lsk.  —  Ch  :  e.  spg.,  nebeh  C.  aquu- 
licus  in  d.  Therisson-Schl.. 

115.  Schistidium  apocarpuni  (L.  ap.  Hdw.)  Br.  eur.  (=  Grimmia  it- 
(I..)  Hdw.).  -  Meist  an  schattigen  Felsen.  —  Ch  :  Omalos-H.E..  I  050 n) 
(B.)  u.  1  100 in  sowie  ster.  bei  1  250  m  ;  bei  1  100 ra  auch  cine  dicht  polsler- 
fiSrmige  Form  ;  c.  spg.  in  d.  Levka  Ori  oberh.  Kambi.  600  in  ;  R  :  e.  spg- 
in  einer  hahituell  Sell.  qpoc.  ssp.  brunneseens  ahnlichen,  aber  nut  dieser 
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nil  hi  identischen  (dt.  FK)  Form  am  M.  Mavri  an  tl.  Nida-H.E.  I>.  1  1 60  m  : 
I  :  Daphnaes  (N.). 

I  l(i.  Sch.  a.  ssp.  brunnescens  (Lpr.)  Lsk.  f.  longipilum  Podp.  (=  Gr. 
bninn.  Pads  v.  /.)  R  :  Abhaqp  gegen  die  Nida-H.F...  1  150  m  (L).). 

H7.  Srh.  a.  ssp.  atrofuscuni  (Schpr.)  Lsk.  (  Gr.  atrofusca  Sclipr.).  — 
Cli  N.  Hg.  d.  M.  Psilaphi,  1  100-1  500  m  (R.)  ;  R  :  M.  Kedros,  alp. 
Hi;;.  (D.) :  <-'•  spg.  zw.  Anogia  u.  Nida-H.E.,  1550  m  (ob  hierher  ?  ; 

I.  IK):  Abhange  gegen  die  Nida-H.F.,  1  150  m  (I).)  ;  dsg.  am  M.  Mavri 
-pg-  bei  1  550  m  u.  b.  1  670  m  (I..  FK)  :  1  :  M.  Aphendis  Christos  ini 

Lassili-Geb.,  alp.  Reg.  (D.). 

1  IS.  Sch.  unudon  (Br.  eur.)  Lsk.  —  R  :  c.  spg.  am  M.  Mavri  an  d.  Nida- 
H.l ...  1  600  m  (dt.  FK). 

I'd.  Grimmia  laevigata  Brid.  (G.  eampeslris  Burchell).  R:  Nida- 

II.  I  IN'-),  auf  Silikalgest.,  durftig  (R.)  ;  1  :  c.  spg.  auf  Schiet'erf.  b.  K ape- 
tan  a  im  Aster usi-Geb.,  800  m  (R.). 

I -'ll.  G.  vvalis  (Hdw.)  Ldb.  ( -  G.  commutala  Hub.).  —  R  ;  M.  Kedros, 
alp.  Reg.  (D.). 

1  I.  G.  pulvinata  (L.)  Sm.  —  Kalklloldes  Gesteinsmoos  lichtei.  meist 
mi;,  ager  S.O..  500-1  150  m.  C.h  :  c.  spg.  unterh.  d.  Omalos-H.E.,  950  m  : 
i  .  hl;.  3  km  siidl.  Alikambos,  600  m  ;  c.  spg.  oberh.  Chora  Sphakion, 
a"1'  m  :  R  :  Abhange  gegen  die  Nida-H.E.,  1  150  m  (I>.)  :  I  :  Berghang 
b.  I'artheria,  500  m,  c.  spg.  ;  M.  Kophina  im  Asterusi-Geb.,  1  200  m 
(I  i.  ;  M.  Yuktas  im  Temenos  (N.)  ;  S  :  c.  spg.  im  Orna-Geb.  oberh.  Daphni, 
1  000  m. 

122.  G.  orbicularis  Br.  eur.  -  S:  Kalkf.  am  W.  1-fg.  d.  M.  Aphendis 
Ivii  vii. si,  1  200  m,  c.  spg.  (R.). 

:  G.  trichophgtla  Grev.  —  Moos  meist  kalkfreier,  sonniger  F.,  150- 
1  :i5n  m.  —  Ch  :  auf  Kalk  unterh.  d.  Therisson-Schl.,  150  m,  sparl.  (dt. 
M  i  zw.  Phurnes  u.  Lakki,  340  m  ;  unterh.  d.  Omalos-II.E.  b.  950  u. 

I  "20  in  ;  auf  d.  Omalos-H.E.,  1  100  m  ;  r.  spg.  3  km  siidl.  Alikambos, 
I'11"  m  ;  R  :  zw.  Anogia  u.  Nida-H.E.,  1  350  m  (dt.  FK) ;  1  :  r.  c.  spg. 
in  il.  Messara-E.  b.  Charakas,  350  m  (dt.  FK). 

12  1.  G.  1.  ssp.  meridionalis  (Schpr.)  Lsk.  (—  incl.  G.  sardoa  De  Not.). 

Oli  Omalos-H.E.,  1  050  in  (R.)  :  b.  Amrnudari  auf  ri.  \skiphos-H.E. 
O'  R  :  Anogia  im  Ida-Geb.  (N.)  :  I  :  M.  Kophina  im  Asterusi-Geb., 

I  200  m  (D.). 

1  -'5.  Enlosthodan  templetonii  (Sm.)  Schwaegr.  (  Funaria  attenuala 
ll)i'  ,s.)  Ldb.).  Schattige  Boschungen.  R  :  Svbrita  b.  Amari  (S.)  : 

1  -  M.  Mavri  an  d.  Nida-H.E..  1  550  m  (dt.  FK) ;  I  :  Hdhle  b.  Ahnvros 
IN.i  :  S  :  c.  spg.  b.  Maronia  (t.  FK). 

I  6.  /.'.  pallescens  Jur.  ap.  Unger  et  Kotschy  (—  Funaria  p.  Broth.). 

Ob  .  spg.  H.  I.  Titiron  (R.) ;  c.  spg.  zw.  Chania  u.  Perivolia,  50  m  u.  lit. 
Rvi i , olia,  100  m  (t.  FK) ;  II.  1.  Akro'tiri  b.  Pervolitza  (D.)  :  1.  Gaudos 
O'.  .  R  ;  |.  Paximadia  maior  (D.)  ;  1  :  Irakliou  (N.) ;  Daphnaes  (N.) ; 
b  i .  spg.  b.  Maronia. 

'  '7.  E.  cuniisetus  (Schwaegr.)  C.M.  (-  Funaria  c.  Milde).  —  Ch  : 

*'•  spg.  zw.  Chania  u.  Perivolia,  50  m  :  c.  spg.  an  d.  Grotte  b.  Kl.  Gouver- 
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neto/H.  I.  AkroLiri,  300  m;  Rumeli-Schl.  (S.) :  Chora  Sphakion  (i> , 
Komitades  (S.) ;  R  :  Koxare  (D.) ;  I  :  Almyros  (N.)  ;  Knossos  (N.). 


128.  F unaria  denlata  Crome.  R  :  c.  spg.  auf  Kalk  am  M.  Mavri 
an  cl.  Nida-H.E.  b.  ca.  1  100  ii.  b.  1  550  m  (dt.  FK) ;  c.  spg.  in  cl.  S«  hluchi 
zw.  Nida-H.E.  u.  Vorisia  an  Erdbbschung,  1  000  m  (t.  FK).  |mmer 
in  einer  durch  kriippelige  Peristomzahne  ausgezeichneten  Form 


128  a.  F.  d.  var.  conve.ru  (Spr.)  Bottini  (  F.  convexa  Sprn.  .•] 
Ch  :  Chora  Sphakion  (I).). 


128b.  F.  d.  var.  meditcrranea  (Ldb.)  Lpr.  (-  F.  med.  Ldb.)  a,. 

c.  spg.  lit.  Perivolin,  100  m  (dl.  FK) ;  Lakki  (S.)  ;  1:  Knossos  (X, 
Pirgos  im  Asterusi-Geb.  (D.). 

129.  F.  pustulosa  Zodda.  —  Moos  schattiger  Biischungen  voru  iceeml 

d.  Bergstufe.  —  Ch  :  c.  spg.  unterb.  d.  Omalos-H.E.,  950  m  (L.  FK) :  c  spe 
am  Xyloskala-Pass  class.,  1  250  in;  oberh.  Kambi  in  cl.  Levka  iiri  h 
1  150  m.  dass.  aucli  in  einer  Ubergangsform  zu  /•'.  denlata  (dt.  KK) 

1  :  c.  spg.  in  feuchter  Bachschlucht  d.  Messara-E.  b.  Charakas,  2511  m. 
Die  Art  isl  meines  Wissens  nur  von  Sizilien  bekannt.  Schon  wegen  ’dw 
beobachteten  Zwischenform  isl  sie  walirscheinlich  auch  nur  einc  Varietal 
d.  F.  denlata. 


130.  F.  hygrometrica  Hdw.  —  Kreta  (Raulin).  Ch  :  H.  I.  Akrotiri 

b.  Kl.  Triada  (D.)  u.  auf  Lehmboden  beim  Kl.  Katolikon  c.  spy  (R.)  ■ 

c.  spg.  in  d.  Therisson-Schl.,  2-300  m  ;  Anopolis  (D.)  ;  I  :  Iraklion  (X.)| 
S  :  M.  Aphendis  Karvusi,  auf  Hausmauern  um  Triphti  c.  spg..  800  m 
(R-)-  —  Von  mir  nur  in  einer  kl.  Kiimmerform  beobachtet. 

131.  Pohlia  cruda  (1,.  ap.  Hdw.)  Ldb.  (=  Webera  c.  Bruch).  Moos 
schattiger,  ±  kalkfreier  Erdbbschungen  d.  hoheren  Gebirgskwen  u. 
liefer  Schluchten.  300-1  700  m.  —  Ch  :  obere  Therisson-Schk,  ;ti7o  m  . 
Levka  Ori  oberh.  Kambi,  1  300  m,  c.  spg.  jun. ;  R  :  zw.  Anogia  u  Niib- 
H.E.,  1  350  m  (t.  FK) ;  am  M.  Mavri  an  d.  Nida-Il.E.  auf  Kalk  b  I  'i70  m 
u.  auf  vulkan.  Tull  h.  1  700  m. 


132.  Mniobryum  delicalulum  (Hdw.)  Dixon  (=  M.  c.arneum  Lnr  )  — 
I  :  Rogdia  (N.). 

133.  M.  albicans  (Wahl.)  Lpr.  —  Moos  auf  feuchter,  kalkreicher 
l-irde  ii.  auf  nassen  Kalksteinen,  sehr  formenreich.  100-150  m.  Ch : 

b.  Ki ssamos-Kastelli ,  100  m;  auf  schatt.  Erde  u.  Bachs!.  111.  Perivolia, 
100  m  ;  Theiisson-Schl.,  150  m  ;  I  :  Bachufer  h.  Gortys  in  d.  Messarn-K. : 

c.  sj)g.  b.  Charakas  an  Bachufer  in  d.  Messara-E„  300  m  ;  S  :  Bachschl.  I'. 
Mesa  Muliana,  450  m  ;  b.  Myloi. 

134.  Hnjum  capillure  L.  ap.  Hdw.  —  Ch  :  Schl.  von  Nibros  u.  Kl. 
Rumeli  (S.)  ;  R  :  Zeushohle  an  d.  Nida-H.E.,  1  150  in  (D.)  ;  I  :  M.  Yuktas 
im  Temenos  (N.) ;  M.  Kophinos  im  Asterusi-Geb.  (D.). 

135.  Ii.  r.  ssp,  obconicum  (Hornsch.)  Boul.  -  T  :  M.  Yuktas  im  ’1  >  means 

(N.). 


130.  B.  r.  ssp.  lorquescens  (Br.  eur.)  Kdb.  -  Moos  trockener.  meisl 
lich ter  S.O.  d.  hoheren  l.agen.  —  Ch  ;  r.  spg.  in  d.  Macchia  unter  <1. 
Omalos-H.E.,  1  020  in;  Levka  Ori  oberh.  Kambi,  1  450  m  (t.  FK) : 
R  :  c.  spg.  jun.  am  M.  Mavri  an  d.  Nida-H.E.  b.  1  150  m  (t.  FK)  u.  b. 
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1  070  m  (dt.  FK)  ;  I  :  Knossos  (N.) ;  S  :  lichte  F.  einer  Bachschl.  b.  Mesa 
Mu  liana,  450  m. 

1.17.  B.  dortianum  Grev.  —  I  :  Knossos  (N.). 

1 48.  B.  canariense  Brid.  —  Ch  :  Silikatf.  in  d.  Maechia  5  km  siidl. 
Alikambos,  600  m  (dt.  FK). 

1  39.  B.  murrile  Wilson.  —  I  :  M.  Yuktas  im  Temenos  an  F.  (N.)  ; 
S  lichle  S.O.  d.  niederen  Dornstr.-Phrygana  b.  Kl.  Toplu  b.  L.  Sitias, 
1  200  m  (dt.  FK)  :  kalkreiche,  halbschatt.  S.O.  d.  Phrvgana  3  km  ht. 
Zvros,  650  m  (dt.  FK). 

1  10.  B.  alpinum  (L.  ap.  Schwaegr.)  Brid.  —  R  :  Nida-H.E.,  1  400  m 
(N.,  I).).  dass.  in  kalkfreier  Quellllur  am  O-Rd.,  1  200  m,  zv  ;  Aufstieg 
von  Yorisia  zur  Nida-H.E.,  1  200  m  (R.). 

111.  B.  a.  ssp.  gemmipanim  (De  Not.)  Kindb.  (  B.  <jem.  De  Not.).  — 
i.h  :  Bach  am  Ausgang  d.  Therisson-Schl.,  150  m  (t.  FK)  ;  1  :  am  FI. 
Kairotas  (N.) :  am  Bach  b.  Gortys  in  d.  Messara-E.  (t.  FK) ;  R  :  Nida- 

H. E.  (N.). 

112.  B.  lurbinalum  (Hdw.)  Schwaegr.  —  R  :  ster.  an  schatt.-feuchter 
Boschuilg  am  M.  Mavri  an  d.  Nida-H.E.  b.  1  670  m  auf  Kalk  (dt.  FK). 

1 13.  B.  t.  ssp.  schleicheri  (Schwaegr.)  Kdb.  (=  B.  schleicheri  Schw.).  — 

I :  M.  Aphendis  Christos  im  Lassiti-Geb.  (D.). 

144.  B.  intermedium  Brid.  —  R  :  Abhange  gegen  die  Nida-H.E., 

I  450  m  (D.). 

1 15.  B.  pallescsns  Schleicher.  —  R  :  Nida-H.E.  (N.). 
i  !l>.  B.  caespiticium  (L.)  Hdw.  —  Ch  :  in  d.  oberen  Therisson-Schl., 
300  m  (t.  FK). 

117.  B.  c.  ssp.  kunzei  (Hornsch.)  Giac.  (=  B.c.  var.  imbricatum  Br. 
cui.).  —  R  :  Nida-H.E.  (N.). 

118.  B.  funckii  Schwaegr.  —  Ch  :  Therisson-Schl.  auf  Erde,  2-300  m 
(dt.  FK). 

I  II).  B,  bicolor  Dicks.  —  Moos  meist  halbschat tiger  S.O.  auf  Erde. 
50-1  540  m.  —  Ch  :  c.  spg.  ht.  Perivolia,  100  m  ;  H.  I.  Akrotiri  b.  Kl. 
Triada  (D.) ;  ster.  in  d.  Ivatolikon-Schl.  dass.,  200m  ;  c.  spg.  in  d.  Therisson- 
Sclii.,  2-300  m  ;  Lakki  (S.) ;  c.  spg.  in  d.  Levka  Ori  oberh.  Kambi,  1  540  m  ; 

I.  1  la udos  (D.)  ;  I  :  cf.  ster.,  aber  mit  Brutkn.  in  den  Blockhalden  d.  1. 
Pin.  ca.  50  m  (dt.  FK)  ;  S  :  c.  spg.  b.  Preisos,  450  m  (t.  FK). 

150.  B.  nrgenteum  L.  ap.  Hdw.  —  I  :  Mauern  in  Iraklion  (N.  ;  Dull). 

I  I.  B.  cellularc  Hooker  ex  Schwaegr.  (-■-=  B.  splachnoides  (Harv.) 
C.M.).  -  1  :  Schl.  d.  Kairotas  oberh.  Knossos  (N.).  Palaotropisches 
Moos  mit  Relikt-F.O.  in  Kalabrien,  Sizilien  u.  im  Ost-Mediterrangebiot. 

152.  Mnium  undulahtm  (L.)  Hdw.  —  Ch  :  feuchter  S.O.  einer  Schl. 
in  I.  Levka  Ori  oberh.  Kambi,  1  050  m,  auf  Kalk  :  I  :  Quelle  in  d.  alp. 
St ufe  d.  M.  Kedros  (D.). 

153.  Bartramia  strirtn  Brid.  —  I  :  Rogdia  (N.) ;  c.  spg.  b.  300-350  m 

II  d.  Messara-E.  b.  Charakas. 

i  d  i .  Philonolis  marchica  (Hdw.)  Brid.  f.  rioularis  Monk.  —  Ch  :  Wasser- 


Source :  MNHN,  Paris 


i.  ni'LL 


rinne  in  d.  Apfelsinenhainen  vor  Pliurnes  ;  S  :  Bachufer  efner  kl.  Schladi 
b.  Mesa  Muliana,  450  m,  soc.  Fissidens  crassipes  v.  submarg.  (dt.  FK) 

155.  Timmia  bavaria,  Hessl.  —  Sehattige  Nischen  u.  Hnhleu  jm 
Kalkgestein  d.  Dornpolsterstufe.  -  Cli  :  c.  spg.  jun.  in  d.  Levkn  Ur 
oberh.  Kambi,  1  510  rn  ;  H  :  Innenwaride  d.  Zeushohle  an  d.  Ni da- 1 1  (■' ' 
1  150  m  (N.,  D„  H.,  Diiu.) ;  kl.  Hdlilc  am  M.  Mavri  dass„  1  160  m  sowb 
dsg.  bei  1  670  m,  c.  spg. 

156.  Zggodon  inridissimus  (Dicks.)  Br.  cur.  —  Cli  :  an  Jtyns  mmW 
fnrmis  an  6.  Omslm-H.E.,  1  050  m  (R.) ;  S ;  r  an  Bk.  in  kl.  be»al']et,r 
Bachschl.  b.  Myloi,  cca.  500  m  ;  an  Zweigen  0.  Dnrnpolster  im  n~ 
Geb.  oberh.  Daphni,  1  000  m. 

157.  Orlholridium  nnomalum  Hdw.  var.  saxatile  (Schpr.)  Mildc  (-  0. 
saxatile  Schpr.).  Cli  :  c.  spg.  in  d.  Therisson-Srld..  2-300  m  ■  \nonnlb 
(D.) ;  R  :  Nida-H.E.  (N.). 

158.  O.  cupulalum  Brid.  Moos  trockener,  meist.  lichter  Ralkfelsen 
vorwiegend  d.  Gebirge.  Ch  :  unterh.  d.  Gmalos-H.F..,  050  m  c  spy  • 
auf  d.  Omalos-l I.F..  ein  diirftiges  Raschen  (R.) ;  Ammudari  auf  d  \ski- 
phos-H.E.  (D.)  ;  R  :  alp.  Stufe  d.  M.  Kedros  (D.  -  f0.)  .  c.  sp,r.  zw,  Anoaja 
u.  Nida-H.E.,  I  150  m;  Abhange  gegen  die  Nida-II.E.,  1  150  m  <T))- 
Aufstieg  von  Vorisia  zur  Nida-H.E..  1  200  m  (R.),  dsg.  c.  spg.;  Sp.»! 
am  M.  Mavri  an  d.  Nida-H.E.,  1  600  m;  oberh.  Kamarae  im  Ida-Gel”. 
1  300  m  (N.) ;  I  :  M.  Kophinos  im  Asterusi-Geb.*  1  200  m  (D.). 

150.  O.  creticum  J.  Baumgartner  1051.  —  S :  an  Aslen  von  Ribes 
rnspa  am  Gipfel  d.  Aphendis  Karvusi  b.  1  400  m,  soc.  0.  affine  u.  I.eiuodim 
sciuroides  v.  morensis  (R.).  —  Endemische  Art  aus  der  SekL.  Rupeslrin. 

1 60.  O.  Ii/ellii  Hook,  et  Tayl.  Ch  :  an  Olbaumbk.  oberh.  Lakki.  550  m 
R  ;  c.  spg.  an  Quern, s  coe.cifera-Bk.  in  d.  Schhicht  zw.  Vorisia  n  Xi.la- 
H.E.,  1  300  m. 


161.  O.  species, im  Nees  ab  Esenb.  R  ;  an  Quercus-Bk.  auf  d.  Nida- 
H.E.  (N.)  u.  c.  spg.  dsg.  in  d.  Schl.  zw.  Vorisia  u.  Nida-II  F  1  .'too  m 
(dt.  FK). 

162.  O.  ocloblephare  Brid.  O.  affine  Schrad.  ap.  Brid.).  -  Moos 
an  Rorke,  vorwiegend  d.  Bergstufe.  —  Ch  ;  c.  spg.  unterh.  d.  Omalos- 
I  *  - 1*--  311  Cuprcssus,  050  m  sowie  dsg.  am  Xvloskala-Pass  b.  1  200  m 
(t.  FK)  ;  an  Acer  orienlalis  b.  1  100  m  u.  an  Cupressus  b.  1  500  m  c.  spg. 
in  d.  I.evka  O.i  oberh.  Kambi  (t.  FK) ;  R  :  c.  spg.  an  Dornstr.  zw.  \m.gia 
u.  Nida-H.E.,  1  150  m  (1.  FK) ;  Nida-H.E.  (N.)  ;  Nida-H.E.  (N.i:  I: 
Rogdia,  an  Obvenst.  (N.) ;  S:  Gipfel  d.  Aphendis  Karvusi,  1  100  in, 
kiimmerlich  (R.). 

163.  O.  diaphanum  Bride!.  -  1  ;  Olivenstamme  b.  Rogdia  (N.). 

161.  Leucodon  sciuroides  (L.  ap.  Hdw.)  Schwaegr.  var.  sciur..  ■  Cli: 
an  Qucrcus  eoccifera  auf  d.  Omalos-H.E.,  I  100  m  (R  ;  an  q" nm-..  in 
d.  Schl.  zw.  Vorisia  u.  Nida-H.E.,  1  250  m  (t.  FK). 

16 1  a.  L.  sc.  var.  morensis  (Schw.)  De  Not.  (=  L.  morensis  Sclrwgr.).  - 
Vorwiegend  in  d.  Bergstufe,  burner  an  Borke.  C.h  ■  Omalos-H.E. a» 
Pgrus  amygdaliformis  c.  spg.,  1  050  m  (R.) ;  an  Cupressus  in  d.  Lcvka 
On  oberh.  Kambi,  1  500  m  ;  R  :  am  M.  Mavri  an  d.  Nida-If  E.  an  Uorn- 
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polster-Zweigen,  1  700  m  ;  S-Hg.  d.  Ida-Geb.,  1  200  m  (N.,D.),  dass. 
am  Aufstieg  von  Vorisia  zur  Nida-H.E.  an  Quercus  core.,  1  200  m  (R.  • 
lii  - 1  l,  dsg.  h.  1  300  m  u.  c.  spg.  b.  1  .150  m  ;  bei  Kamarae  (D.) ;  I  :  Las- 
siii-l  I.K.  (D.)  ;  S  :  Orna-Geb.  oberh.  Daphni  in  Dompolstern,  1  000  m 
Obcrgangsformen  !  ;  M.  Aphendis  Karvusi  an  Quercus  core.  u.  Hi  Iks 
mm-rrispa,  1  200-1  400  m  (R.). 

Hi.').  Antitrichia  californica  Sull.  (inkl.  A.  breidleriana  SchifT.).  — 

i,h  :  an  Borke  ini  C u press us-W aid  am  Xyloskala-Pass  an  d.  Omalos- 
HJ  .  1  '200  in  ;  R  :  im  Quercus  cocci!.  Wald  an  Borke  in  d.  Schlucht 
z\\.  Vorisia  u.  Nida-H.E.  zwischen  1  050-1  200  m  (I.  FK)  ;  bei  1  200  m 
die  l>ei  Gams  angegebenen  Unterscheidungsmerkmale  intermedia! 
zwischen  A.  cutifornica  u.  A.  breidleriana  ;  I  :  M.  Kophinos  im  Asterusi- 
Geli..  1  200  m  (D).  —  A.  breidleriana  wird  ausser  von  Kreta  auch  von 
Cypern,  Rhodos  u.  aus  Kleinasien  angegeben.  Nach  ('..  C.  Townsend 
geh.'.rl  diese  Sippe  auch  zu  A.  californica.  wie  ObereSnge  zu  heweisen 
scheinen  (s.o.). 

Hi' Plerogonium  gracile  Sm.  —  Auf  Silikalgestein,  auf  Humus  uber 
Kalkl'elsen  u.  seltener  auch  an  Borke.  Im  Gebirge,  selten  auch  in  den 
liB  a  Schluchten  d.  Ticllagen.  -  Kreta  (Raci.in).  Ch  :  obere  Therisson- 
Sdil..  2-300  m;  unterh.  d.  Omalos-H.K.,  950  in;  NO-Rd.  d.  Omalos- 
1U  ..  1  050  m  (R.)  ;  I.evka  Ori  oberh.  Kambi,  1  050  m  :  slid  I .  Alikambos, 
MU'  in  :  R  :  zw.  Anogia  u.  Nida-H.E.,  1  150  m  ;  S-Abhange  d.  Ida-Geb., 

I  2ii"  in  (D.) ;  dass.  in  d.  Schl.  zw.  Vorisia  u.  Nida-H.E.  i).  1  200  m  (R.), 
'Isg.  I).  1  250  m;  I  :  M.  Kophinos  im  Asterusi-Geh.  (!).);  M.  Yuktas 
im  lemenos  (N.)  ;  Aufstieg  zur  Lassiti-H.E.  (S.)  :  S:  3  km  lit.  Zyros. 

7 . .  :  Ornageb.  oberh.  Daphni  in  Dompolstern,  I  000  m  ;  Gipfel  d. 

Aphendis  Karvusi  an  Ribes  uva-crispa,  1  100  m  (R.). 

17.  Lcplodon  smithii  Mohr.  —  An  Borke  u.  Silikalfelsen.  Vorwiegend 
in  d.  Bergstufe,  in  den  tiefen  Schl.  auch  tiefer.  Ch  :  obere  Therisson- 
Srli!..  100  m  ;  unterh.  d.  Omalos-H.E.,  1  020  m  ;  in  d.  Levka  Ori  oberh. 
Kniii.i  an  Felsen  b.  1  050  u.  b.  1  450  m  ;  :?  km  sitdl.  Alikambos  an  F„ 
hb"  in  ;  auf  fl.  Askiphos-H.E.  b.  Ammudari  an  Cuprcssus,  800  m  ;  !i  : 
SHil.  zw.  Nida-H.E.  u.  Vorisia,  oberer  Teil  sparl.,  zv  bei  1  050  m  !  ; 
Abli.-uige  d.  Ida-Geb.  b.  Kamarae  (D.) ;  I  :  M.  Yuktas  im  Temenos  (N.) ; 

ii  Lassiti-H.E.  (S.i  ;  S;  c.  spg.  in  Dompolstern  d.  Orna-Geb. 
oberh.  Daphni,  1  000  m  :  Gipfel  d.  Aphendis  Karvusi  an  Rihes  uva-crispa, 

I  UK)  n,  (R.). 

'MS.  Xeckeru  menziesii  Hook,  et  Wils.  (inkl.  V.  lurgida  Jur.).  Moos 
solmi tiger  Kalkfelsen  u.  -hohlen  d.  Gebirge.  —  Ch  ;  unterh.  d.  Omalos- 

II  I  ..  1)50  m  :  R  ;  in  d.  Zeushohle  an  d.  Nida-H.E.,  I  450  m  (Hei.dheic.ii, 
Hr ■  i w i. ;.  N.,  I).,  R.,  Doll):  am  M.  Mavri  an  d.  Nida-H.E.  auf  Kalk 
in  oiner  Hohle  b.  1  160  m  ---  I'o.,  sowie  auf  vulkan.  Tuff  li.  1  700  m. 

O'1).  ,V.  complanala  (Hdw.)  Hubenei.  I  :  Aufstieg  zur  Lassiti-H.E. 

1 7".  Thamnium  alopecurum  (Hdw  .)  Hr.  eur.  Ch  :  Hohle  am  Nordost- 
H'i.  I.  Oinalos-H.E.,  1  050  m  (B.) ;  R  :  in  d.  Zeushohle  an  d.  Nida-H.E., 

1  15"  Ml  (N.  ;  R.  ;  Doll)  :  I  :  Aufstieg  zur  Lassiti-H.E.  (S.). 

LI.  Plaslcurlujnchium  striatutum  (Spruce)  Fl.  —  Ch  :  in  d.  gr.  Schlucht 
in  cl.  Levka  Ori  oberh.  Kambi  an  Kalkfels,  schattig,  1  050  m  (t.  FK). 
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172.  P.  duriaeanum  (Mont.)  Allorge  (=  P.  meridionale  FI.).  - .  q. 
nnterh.  (1.  Omalos-H.E.  b.  1  020  m  ;  Askiphos-H.E.  b.  Ammudari,  800  m- 
Nibro-Schl.  (S.) ;  1  :  Aufstieg  zur  Lassiti-H.E.  (S.). 

173.  Fontinalis  antipyretica  (L.)  Hdw.  —  Kreta  (Raulin). 

171.  F.  hypnoides  Hartmann  v.  durieui  (Schpr.)  HusnoL  (=  F.  durum 
Schpr.).  —  Ch  :  Omalos-H.E.  in  einer  Zisterne.  1  050  m  (R.). 

175.  Habrodon  prrpusillus  (De  Not.)  Lindb.  —  An  Borke,  vor  a llem 
in  d.  Bergstufe.  Immer  mil.  Brutk.  —  Ch  :  an  Olbaumbk.  b.  Lakki,  550 ni ; 
an  morschem  Holz  von  Cuprcssus  am  Xyloskala-Pass  an  d.  Omalos- 
H.E.,  1  200  m  :  an  Cu  press  us  auf  d.  Askiplios-H.E.  b.  Ammudari.  800  m: 
R  :  Schl.  zw.  Nida-H.E.  u.  Vorisia  an  Quercus  coce.-Bk.,  1  300  m. 

176.  Pseudoleskea  radicosa  (Mitten)  Kindb.  et  Macoun.  —  Ch  :  scliatl 
Kalkfelsnischen  rj.  Levka  Ori  oberh.  Kambi  zw.  1  150-1  510  m  nicht 
selten  ;  R  :  scliatl.  Kalkfels  am  M.  Mavri  an  d.  Nida-H.E.  b.  1  160  m 
(t.  FK  :  of.  var.  holzingeri).  Relikt-Vorkommen  dieser  subarktisch-alpinen 
Art ! 

177.  Craloneuron  fiticinum  (1,.  ap.  Hdw.)  Roth.  —  R  :  in  d.  Zeushohle 
an  d.  Nida-H.E.,  1  450  m,  in  einer  Schattenform  (t.  FK). 

178.  Campy lium  helodes  (Spruce)  Bottini.  —  S:  Gipfel  d.  Aphendis 
Karvusi  sparhch  unter  anderen  Moosen,  1  450  m  (R.). 

179.  Hygroamblystcgium  tenax  (Hdw.)  Jennings.  —  Ch  :  Wasserrinne 
in  den  Apfelsinen-Hainen  b.  Phumes  (t.  FK). 

180.  Amblystegium  juralzkanum  (Schpr.)  Dixon.  —  Ch  :  Hohle  an 
d.  Omalos-H.E.,  1  050  m  (B.). 

— .  Amblystegiella  jungcmannioides  (Brid.)  Giac.  (=  A.  sprucei 
(Br.)  Lsk.).  —  R  :  Zeushohle  an  d.  Nida-H.E.,  1  450  m  (D.  ;  N.l.  Nadi 
Baumgartner  (b.  R.  1951,  p.  58)  «  Bclege  nicht  aufTindbar,  oh  Ver- 
wechselung  mit  Phynchostegiella  pallidiroslra,  welche  hier  auch  vor- 
kommt  ?  Das  Vorkommen  dieser  dealpinen  Art  ware  hier  tatsaclilich 
sehr  auffallend). 

181.  Leptodidyum  riparium  (Hdw.)  Wstf.  —  Axos  (N.). 

182.  Homalothecium  sericeum  Br.  eur.  —  Auf  Erde  u.  Felsen  an  ± 
schattigen  Hiingen  vorwiegend  d.  Bergstufe  sowie  in  Kummerformen 
an  Borke.  -  Kreta  verbreitet  (N.).  Ch  :  Therisson-Schl.,  300  m  :  Omalos- 
1  l.E.  nnterh.  b.  1  020  in  u.  dariiber  an  Pyrus  amygdaliformis-Bk.  b.  1  050m 
(R.) ;  am  Xyloskala-Pass  dass.,  1  250  m  ;  in  d.  Levka  Ori  oberh.  Kambi 
b.  1  100  m  (t.  FK)  u.  b.  1  150  m  ;  an  Cuprcssus  b.  Samaria,  400  in  (B. : 
nach  Baumgartner  nicht  ganz  sicher) ;  R  :  zw.  Anogia  u.  Nida-H.E.. 
1  150  m  (t.  FK) ;  am  M.  Mavri  an  d.  xNida-II.F..,  1  670  m  (dt.  FK) :  I  ■ 
Rand  d.  Messara-E.  b.  Charakas,  300  m.  an  Olbaumbk.  ;  Aufstieg  zur 
Lassiti-H.E.  (S.)  ;  S:  an  Dornpojsterzwg.  im  Orna-Geb.  oberh.  I'aplini. 

1  000  m  ;  W-Hg.  d.  Aphendis  Karvusi  auf  .leer  or.  c.  spg.,  1  200  m  (ID- 

18.3.  II.  philip peanum  Br.  eur.  —  Ch  :  in  d.  Levka  Ori  oberh.  Kambi 
b.  1  5  10  m  ;  R  :  zw.  Anogia  u.  Nida-H.E.,  1  350  m  ;  Zeushohle  an  d.  Nida- 
H.E.,  1  450  in  (R.). 

184.  Camplothecium  lutescirns  var.  fallax  (Phil.)  Breidler  (=  C.  f»Hax 
Phil.).  —  Ch  :  Askiphos-H.E.  b.  Ammudari  (D.)  ;  Anopolis  (L).) :  B : 
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M.  Kedros,  sub-alp.  u.  alp.  Stufe  (D.) ;  I 
(I).).  Verbreitung  auf  Kreta  als  Rclikt. 


:  M.  Kophinos  im  Asterusi-Geb. 


i  s  (..  aureum  (Lag.)  Br.  our.  —  An  troclccnen,  meist  halbschattigen 
S.C-  ,0,)  m_s.rn.-Ch  :  unter  cl.  Omalos-H.E.,  950  m  ;  Askiphos- 
ll.i;.  b.  Ammudari ;  R  :  Zeushohle  au  d.  Nida-I-l.E.,  1  450  m  (R.  ;  Baum- 
"•  NM!  (h-  H-  ,951-  P-  56)  bemerkt  dazu  :  «  Die  Pflanzen  aus’d  Nida- 
IU...  insbesondere  aus  d.  Zeushohle,  weichen  durcli  ±  unregelmfissige 
\ .  i  zweigung  vom  Typus  ab,  scheinen  aber  nach  Ausbildung  d.  Zellnetzes 
,1.  lir.salen  Zellecken  zu  dieser  Art  zu  gehoren  »)  ;  Aufstieg  von  Vorisia 
/in  \ida-H.E.,  1  200  m  (R.)  ;  I  :  Hugel  am  Rand  d.  Messara-E.  b.  Cha- 
n'Lis.  .100  m  ;  S  :  Bachschlucht  b.  Mesa  Muliana  an  trock.  Pels,  150  m  • 
h.  i  isos.  450  m  :  b.  Zyros  ;  Orna-Geb.  oberh.  Daphni  :  Gipfel  d.  Anhendis 
Kiii  '  usi,  1  400  m  (R.). 


|M1-  Scorpiurium  circinalum  FI.  et  Lsk.  —  An  trock.  bis  feucliten, 
sri  iigen  bis  lichten  S.O.,  meist  auf  Erde,  seltener  an  Pels  o.  Rorke! 

'50  m.  Ch  :  Gebirgsrd.  b.  Perivolia,  100  m;  obere  Katolikon- 
Sc  l  '  Akrotiri  :  Kap  Drapanon,  50  m;  b.  Jorjiupulis,  60  m  ;  nordl. 
\"-i'iing  d.  Therisson-Schl.,  sowie  darin  :  Schl.  von  Nibros  u.  Hag. 
I!  i  li  (S.)  ;  R:  in  d.  Zeushohle,  1  450  m,  Kiimmerform  ;  am  Berg 
M.i  i  an  d.  Nida-H.E.  in  einer  sehr  derben  Form,  1  550  m  ;  Schl.  zw\ 
V;  -H.E._  u.  Vorisia,  1  050  m  ;  I  :  Knossos  (N.)  ;  Arkhanes  (S.) ;  Aufstieg 
zu;  i  assiti-H.E.  (S.)  ;  S  :  Voila  (D.) ;  b.  Klisioi ;  b.  Mesa  Muliana,  auch 
kali  inkrustiert ;  b.  Maronia  ;  an  Platanus  b.  Myloi ;  b.  Preisos ;  b.  Zyros  ; 
Orn  -Geb.  oberh.  Daphni  bis  1  020  m. 

!  '  .  .S',  xendtneri  (Schpr.)  FI.  —  Ausserordentlich  seltenes  Moos. 
Hi'* - :  nur  je  einmal  in  Italien  u.  in  Jugoslawien  gefunden.  —  Ch  : 
in  1  Xaehbarschaft  von  Vorkommen  d.  .S',  circinalum  an  Platanus- 
llm'  in  d.  Therisson-Schlucht,  300  m  (dt.  FK). 

i  lirachtilhecium  glareosum  Br.  eur.  —  Meist  an  halbschattigen 
S  '  in f  Kalkfelsen  d.  iicrgstufe  u.  hoher.  —  Ch  :  obere.  Therisson-Schl.. 

1  ;  -S-  Hg.  d.  M.  Psiiaphi,  1  500  m  (R.) ;  I.evka  Ori  oberh.  Kambi, 

1  m  :  R  ;  am  M.  Mavri  an  d.  Nida-H.E.  in  kl.  Hrthle  b.  1  460  m  u. 
L  1  670  m  (t.  FK). 

I  .  li.  albicans  (Neck.)  Br.  eur.  —  Axos  (N.). 

1  1  .  13.  vclutinum  (L.)  Br.  eur.  —  Ca.  300-1  550  m.  —  Ch  :  c.  spg. 
in  :  /ircssus- Borke  unter  d.  Omalos-H.E.,  950m  ;  an  d.  Levka  Ori 
"I"  i  i.  Katachori  c.  spg.,  300m  ;  R  :  Felsen  d.  Nida-H.E.  (N.) :  in  d. 
Zen- !u. hie  c.  spg.,  1  450  m,  fo.  (dt.  FK)  ;  am  M.  Mavri  an  d.  Nida-H.E. 
i|.  1  1,1  m  (dt.  FK)  u.  e.  spg.  b.  1  550  m  :  S  :  Bechschl.  b.  Mesa  Muliana, 

1 111  1  Kiimmerform  ;  dsg.  b.  Myloi  an  Platanus- Borke. 

Scleropodium  colpophyllum  (SuU.)  Grout  v.  ultenuahim  Grout.  — 
N" i  < i ; , 1 1 ierika nische  Art.  Ausser  auf  Kreta  nur  noch  auf  d.  1.  Vuleano 
11,11  i  n)  gefunden.  Bestimnmngen  durch  J.  Froelich  (Wien).  —  Ch  : 
ll"1’1  am  Nordostrand  d.  Omalos-If.E.,  1050  m  (B.)  :  R:  Zeushohle 
iui  1  Nida-H.E.,  1  450  m  (R.  ;  bci  Baumgartner  sub  .S',  raespitosum  : 

"  Ml  "ier  diinnstengeligen  Hohlenform  "  ...  "  nach  Fhoki.h.ii  entspricht 
i'  I'l'anze  am  besten  .S',  colpophyllum  v.  altennatum  »).  Verf.  sah  in 
1  •  Z  ishiihle  nur  Kiimmerformen  des  .S',  lourrclii  (t.  FK). 


1J_.  .S.  iourretii  (Brid.)  L.  J.  Koch  (=  .S',  illecebrum  (Brid.  non  H,iw  . 
Schpr.).  Meist  an  trockenen.  lichlen  bis  schattigen  Hangen  auf  Enle 
Das  verbreitetste  Deckenmoos  Ki  el  as.  100-1  500  m  s.m.  —  Cli  :  sr||,.M 
in  Bachschl.  b.  Kalidonia  b.  Neo  Chorio.  100  m  :  Therisson-Schl.,  2-.'!|l(i  m  ' 
I).  Kataehori  ;  unter  cl.  Omalos-H.E.,  050-1  020  in  ;  am  Xyloskala-P'is 
an  d.  Omalov  U.K..  1  250  m  ;  N.  Jig.  d.  M.  Psilaphi,  1  500  m  (R.)  | 

On  oberh.  Kambi,  600  m  ;  dsg.  1  050  in  :  Askiphos-H.E.  b.  Aminmlari' 
Nibro-Schl.  (S.)  :  R  :  Rodakinon  (D.)  ;  zw.  Anogia  u.  Nida-H.E.,  I  l DO  m 
(ill.  EK) ;  in  d.  Zeushohle  an  d.  Nida-H.E..  1  150  in;  I:  Kaindas  |,. 
Knossos  (N.)  ;  I  iiigel  am  Rd.  d.  Messara-E.  b.  Charakas,  300  m  (dl.  FK) ■ 
S  :  b.  -Mesa  Muliana  ;  b.  .Maronia  ;  b.  Myloi ;  b.  Preisos  ;  b.  Zyros  .  ' Jrna- 
Geb.  oberh.  Daphni,  850  m  ;  Gipfel  d.  Aphendis  Karvusi,  1  -100  n,  d;  , 
193.  Cirriphyllum  crmineivium  (Taylor)  Lsk.  et  FI.  —  Ch  :  I,evka 
Ori  oberh.  Kambi  b.  1  150  m  in  Kalkfelsnischen  :  R  :  Kiimnirrfnrm 
in  kl.  Hii hie  am  M.  Mavri  an  d.  Nida-H.E.  b.  1  460  m. 

191.  Oxijrrhtjnchittm  swartdi  (Turner)  Wstf.  (  F.urhynchiuni  s\v 
<  I .)  Hobkirk).  —  Ch  :  Omalos-H.E.  (B)  :  1  050  m. 

195.  O.  speriomm  (Brid.)  Wstf.  —  An  wohl  dauernd  fetich  ten  bis 
nassen  Graben  u.  Bachufern  meist  reichlich.  Ch  :  nordlicher  Ausgang 
'I.  rherisson-Sclil.,  150  m  ;  R  :  Quelle  oberh.  Saros,  auf  Kalk.  oil  m 
(R.)  :  S  :  in  Zakros  (R,um) ;  b.  Mesa  Muliana,  450  m  ;  b.  Myloi  (I.  FK). 

196.  Platyhypnidium  riparioides  (Hdw.)  Podp.  (-  /'.  rmciformc  FI.).— 
An  l  fern  u.  auf  Sleinen  im  lliessenden  Wasser.  —  Ch  :  Ausgang  4  The¬ 
risson-Schl.,  150  in;  R;  Spili  (D.)  ;  I;  Felsen  am  FI.  Kairotas  (N.): 
Quelle  des  Kryopotamos  b.  Kephalowrisi  (D.)  ;  S  :  b.  Mesa  Muliana 
melirf.,  450  m. 

197.  Rhynchostegium  megapolilanum  Br.  eur.  —  Ch  :  Chora  Snhakimi 
(D.) ;  I  :  Rogdia  (N.) ;  —  :  Axos  (N.). 

198.  R.  confertum  Br.  eur.  —  Ch  :  Nibro-Schlucht  (S.). 

199.  R.  mnrale  (Hdw.)  Br.  eur.  —  Ch  :  Nibro-Schl.  (S.). 

200.  Rhynchoslegiella  lenelta  (Dicks.)  Lpr.  v.  littorea  (De  Not.)  I'mlp. 

I  miner  an  schattigen,  nieht  zu  trockenen  S.O.  Alle  eigenen  Fundc  . t  hiiren 
(dt.  FK  !)  zur  atl.-med.  var.  lilorea,  es  ist  deshalb  anzunehrm-n,  dass 
aucli  die  in  der  Literatur  unter  tier  var.  lenella  angegebenen  Fundc  hierher 
gehoren.  Ch  :  r  c.  spg.  b.  Kalidonia  b.  Neo  Chorio,  100  m  ;  f.  meri'imnalis 

c.  spg.  am  Gebirgsrd.  b.  Perivolia,  100  m  (dt.  FK) ;  b.  Kl.  Gou  rneto 
auf  Akroliri  c.  spg.  b.  300  m  sowie  dass.  in  d.  Katolikon-Schl..  200  m: 
Therisson-Schl.,  300  m  (dl.  FK)  ;  Hohle  am  NO-Rd.  d.  Omalos-H.K.. 

1  050  m  (B.) :  Nibro-Schl.  (S.) :  R  :  Sybrita  b.  Ainari  (S.)  ;  I  :  Knossos 
(Na  ;  Kalymnos  ;  S  :  Voila  (D.) ;  c.  spg.  b.  Mesa  Muliana  b.  130  in  sowie 
b.  150  m  (dt.  FK) ;  c.  spg.  b.  Maronia  (dt.  FK)  :  Orna-Gel).  oberh.  Daphni 
b.  850  u.  1  000  m  (dt.  FK). 

201.  R.  curviseta  (Brid.)  f.pr.  -  Schattige,  feuchte  bis  nasse  S.O.  an 
Bachen.  Ch  :  Gebirgsrd.  b.  Perivolia,  100  m  ;  1  :  an  nassem  Holz 

d.  Muhle  b.  Gortvs 'Messara-F..  ;  S  :  b.  Mesa  Muliana,  130  m  (dl.  FK). 

202.  R.  leexdalei  (Sm.)  Lpr.  —  1  :  Hohle  b.  Almtjros  (N.). 

203.  R.  paltidirostris  (A.  Br.)  Lsk.  In  ITohlen  d.  Hochgebirge  an 
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,111  il.  Ni.la-il.li_,  I  .150  m.  emgemischt  (H.).  in  reinen  Rasen  (Dim) 
311,  Pleriggnandmm  filiform a  (Timm)  Hdw.  -  I„,  Hochnebiro, 
»  ,"**•  "  lSilikiUI‘"N  .  drcipicn,  f.  pZp",u$ra  'm 

Nylnskala-Pass  an  ,1.  Omalos-H.K.  an  Ftls,  125(1  in  -  I  propaa  in 
i  ;,...  .1.  a nf  ,1-  A. kij.l. oi.-]i,r  b.  Ammudari,  SOU  m  ■  l  .-  kn  < )Vi  ohorl, 
Ka.,,1.1  b.  1  100  m  an  Acer  otifntak  sowie  die  v.  dedpiem  f.  propagoUfem 
an  <  upressns  b.  1  500  m.  ' 

"mg  ^siforme  L.  an.  Hdw.  -  a,  :  Cuprmm  rater 
,1.  Hnaios-H.b...  950  ill,  anbekannte  var.  II.  KK) :  [.  filiformu  an  Inr 
""'™ ;"(J  j  CV  -  Grl  oberh-  Kambi>  1  WO  m  :  1  :  M.  Yuktas  ini  Teinenos 

1  ’  a;  11  ■  var-  l^»>osum Brid.  ( =  var.  elatum  Br.  cur.).  Ofl  zusammen 
mil  ii  In ti podium,  aber  meist  in  hoheren  Lagen.  300- 1  020  m  —  Cli  • 
did  i.  Katachori,  300  in  ;  unter  d.  Omalos-H.E.,  950  u.~  I  020  m  •  I  • 
IliiL  i  am  Rd.  d.  Messara-E.  b.  Charakas.  .100  m  ;  S  :  Ii  Mesa  Muliana 
!.;i'  ,ii  in  ;  b.  Zyros,  650-700  m;  Oma-Geb.  oberh.  Daphni,  1  000  m 
(dL.  I  'K). 

Taxiphyllum  deprnsstim  (Bruch)  Reimers  (  Isopterygium  d. 
(l:i  Mitten).  Ch  :  Hohle  am  NO-Rd.  d.  Omalos-H.E.,  I  050  m  (R  i 
Helikl-F.O.  !  '' 

2  r.  CAenidium  mollusc um  (Hdw.)  Mitten.  —  Auf  schattigen  SO 
dm  !  Fochgebirge.  Oh:  unter  d.  Omalos-H.E.  mehrfach.  950-1  020 '  in  • 

I  '1  1  am  NO-Rd.  ders.,  1  050  m  (B.) ;  Levka  Ori  oberh.  Kambi,  b’. 

1  "■  1  100  "•  1  l;,n  '»  :  R  :  auf  vulkan.  TuiT  am  M.  Mavri  an  d.  Nida- 
lu  k  1  700  m  ;  S  :  Gipfel  d.  Apliendis  Karvusi  b.  1  100  m  z  wise  hen 

Ihslirltutm  (R.). 


9  Beilr.  . 
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Calliergon  obtusifolium  sp.  nov.  -  Une  espece 
nouvelle  du  genre  Calliergon  (Sull.)  Kindb. 

par  K.  Karczmarz 


J'ai  re(,u  au  printemps  1964,  par  1’intermediaire  du  Dr.  Anders 
Danielsen  du  Musde  Botanique  de  l'Universite  do  Bergen  (Norvegc), 
des  collections  du  genre  Calliergon  et  Acrocladium  Mitt,  A  etudier.  lilies 
contiennenl,  entre  autres,  d’importantes  collections  ties  bryologucs 
norvegiens,  notainment  S.  Bergghen,  N.  Bkyhn  et  E.  Jorc.i  \si:n. 
Parmi  des  specimens  de  .Jorgensen  provenant  de  Spitzberg,  so  i  rouve 
une  espece  de  Calliergon  qui,  doit  etre  consideree  comme  une  espece 
nouvelle. 

Calliergon  obtusifolium  K.  Kar.  —  sp.  nov. 

Plant ae  ca.  12-15  cm  longue,  pallide  fusco-luleae,  parte  super  i  me  ± 
irregulartier  ramosae  et  hie  pallidiorcs  ■  rami  laleratcs  breves,  ca.  1-1,5  an 
longi,  caules  teneriores  lave  foliali  flagellati ;  cattles  tenues,  lereles,  fusco- 
luteae  ;  foliu  caulina  3  mm  tonga  et  mm  lata,  r.ordiformia,  convex*  t,  npirr 
obtusa,  cucullata,  in  marginibus  reflexa,  ad  basim  subilo  angustuta.  uerti- 
cillalesita,  in  aqua  cauli  adiacenlia  ;  folia  ramulomm  1  mm  tonga  el  o.ii  mm 
lata,  liguliformia,  in  marginibus  oblonge  in/lexa  ;  cellulae  in  parte  mediali 
foliorum  prosenchymalicae,  8  (11H5  x  7-100  p,  ad  basim  paulum  vrrnti- 
formiter  flexuosae,  7-105x6  (7)-110  ji, ;  cellulae  auriculares  hyalin  tie, 
distinclae,  ovatae,  membranae  lenui,  magnae,  in  5  vet  6  ordinibus  dispo- 
situe  ;  cellulae  initiates  rhizoidorum  in  apicibus  foliorum  sitae  quant  in 
parte  mediali  foliorum  latiores,  breves,  ovatae,  pallidae,  3-5 -ae,  cum  2  ncl 
3  rhizoidis  fuse  is  ;  nervus  pallide  luteus,  foli  parte  superiore  3/1  deficient*, 
semper  in  folii  medio  vet  paulum  supra  bifurcatus,  interdum  triplex  pel 
quadruplex,  ad  basim  latior  vel  paulatim  pluries  rumosus.  Plantar  sterile* 
(fig.  1). 

Plantes  de  12-15  cm  de  hauteur,  brun-jaune  clair,  ramifiees  dans  la 
partie  superieure  iiregulierement  et  plus  claires  ;  les  rameaux  lateraux 
courts,  env.  1-1,5  cm  de  long.  L.es  tiges  partiellement  jaunes  ii  fcuilles 
rares.  Les  tiges  sont  minces  a  section  ronde,  munies  de  llagellos,  de  couleur 
brun-jaune.  Feuilles  caulinaires  3  mm  de  long  et  2  mm  de  large,  ronli- 
formes,  convexes,  au  sommet  obtuses-citculiformes  A  bords  icllerhis, 
subitement  plus  etroites  vers  la  base,  alternes,  a  1’etat  mouille  appliqaees 
a  la  tige.  Feuilles  rameales  de  1  mm  de  longueur  et  de  0,6  mm  de  largeur, 
linguiformes,  a  bords  longitudinalement  refleehis.  I.es  cellules  de  la  parti® 
centrale  do  la  feuille  sonl  prosenchimatiques,  legerement  vermiformes 
courhees,  8  ( 1 1 )— 15  x  7-100  jx.  dans  la  partie  inferieure  7-105  6(7 Y 

110  jx.  Cellules  auriculaires  grandes.  hyalines,  distinctement  separces. 


:allierg( 


OBTUSIFOLIOM 


ovilK's.  a  parois  dedicates,  disposees  en  o  ou  6  rangs.  Cellules  initialed 
au  sommet  deS  feuilles  beaucoup  plus  larges  que  celles  de  la  partie  central,- 
de  la  lame,  courtes,  ovales,  claires,  au  nombre  de  .'1  ou  5,  avee  o  ou  '!  (5\ 
rhizoidcs  bruns.  La  nervure  jaune-claire  alteint  3/4  de’  la  longueur  de 
la  feuille,  toujoufs  divisee  h  mi-longueur  ou  un  peu  plus  haut  uarfois 
mi  I  fois  bifurquee,  en  bas  plus  large  el  souvent  a  nombreuses  bifur¬ 
cations  a  la  base.  Plantes  stcriles. 


Ishnd  Spitzberg  (Svalbard),  Kap.  Thorsen,  10.8.189G,  leg.  E.  Jan- 

'  V|>v  :  l'Merbier  du  Musee  Botanique  de  1'Universite  de  Bergen  (Xor- 

vege). 


&COLOGIE,  DISTRIBUTION  GEOGRAPHIQUE 
ET  VALEUR  SYSTEM  ATI  QUE 

I'S'  ce  viva nl  dans  les  endroits  marecageux  de  la  toundra  polaire 
(ians  la  partie  Sud  du  Spitzberg  et  au  Greenland,  souvent  avec  Collier  gnn 

strnmineum  : 

Xni  i  beast  Greenland,  Wollaston  Forland  :  Mt.  Zackenberg,  Lat.  7  I°28’ 
X"  bong.  20°38’  W.,  19  Aug.  1947,  Kj.  Holmkn  (Ottawa):  Wollaston 
:  Mt.  Zackenberg  7I°28*  Lat.  N.,  20°35’  Long.  W.,  in  a  rivulet, 
^  bill  1950,  Kj.  Holmen  (Ottawa);  Godhavn,  9.8.1904,  ?  G.  Kemt 
(Ottawa). 

I  |**  cjsl  a  rechercher  peut  etre  dans  la  partie  Nord  du  Spitzberg  et  en 

0.  obtusi folium  possede  des  caracteres  tres  distincts  de  1’espece  per- 
roettant  de  l’attribuer  au  genre  Calliergon,  groupe  A.  sect.  11.  Eucalliergon 


Source :  MNHN,  Paris 


(Limpr.)  Broth.,  Engler-Prantl,  Naturl.  Pfl.  Fain.  2  cd.  11  (2) :  345 
1925.  I.es  especes  appartenant  a  cette  section  sc  caracterisent  par  une 
nervure  bien  developpee,  des  cellules  auriculaires  bien  distinctes  (a 
1'exception  de  C.  cordifolium  (Hedw.)  Kindb.  et  solilarium  (|]ay., 
Broth.),  par  des  feuilles  ovales,  linguiformes  011  cordiformes.  II  estleplus 
proche,  dans  le  sysleme  deBnorHi:iu;s,  de  C.  richardsonii  (Mill.)  Kin(][, 
et  C.  cordifolium.  II  ressemble  surtout  au  C.  richardsonii  for.  spikbn- 
//crisis  Kuc,  Fragm.  Flor.  et  Geobot.  9  (5):  .'551-2,  fig.  28,  19(»,'i.  Jiais 
il  differe  de  celui-ci  Ires  nettement.  II  est  facile  a  distinguer  exlerieure- 
ment  de.  ces  especes  provenanl  du  Spitzberg.  Ces  differences  se  voienl 
clairement  dans  la  forme  unique  des  plantes,  la  structure  des  feuilles 
caul inai res  et  rameales,  et.  surtout  dans  la  structure  de  la  nervine  ayant 
une  tendance  a  ])osseder  plusieurs  ramifications. 


Cryptogams  collected  on  the  Chukotski 
Peninsula  by  K.  Podhorski 

by  Marian  Kuo 


In  1910  !•:.  Janczew.sk i  and  R.  Namvsi.owski  published  a  lisl  of 
llowenng  plants  collected  on  the  Chukotski  Peninsula  bv  K.  Podhohski. 
Smiie  years  ago  I  found  in  the  herbarium  of  the  Polish  Academy  of 
Science  in  Krakdw  another  part  of  this  collection,  containing  cryptogams. 
The  present  paper  is  a  result  of  the  elaboration  of  this  material. 

The  date  of  K.  Podhorski's  collection  is  not  known.  Judging  from 
(lie  references  (Fedczenko  1906,  Janczkwski,  Namyslowski  1910, 
Hhymi.wiisciu  1923),  it  may  cover  the  years  1906-1909.  The  localities 
of  the  plants  examined  are  shown  in  Fig.  1. 


Cnoug  the  more  interesting  species  are  Sphagnum  lenense,  Polylricham 
nli/iilum,  Telraplodon  paradoxus,  Anomobnjuin  /iliforine,  Drcpanocladus 
bndiiis. 

I  am  very  much  indebted  to  Dr.  J.  Du  da  of  Opava  in  Czekhoslovakia, 
for  the  correction  of  determinations  of  liverworts. 

List  of  species 
l'teridiophyia 

EQOISETACEAE 

l-'iuisclum  aruense  L.  —  Plover  Bay. 

L  YCOPODIACEAE 

l -geo podium  Selago  var.  adpressum  Desv.  —  Emma  Bay.  Sterile, 
with  bulblets. 


Bryopbylu 

Musci 

3PHA  GNACEAE 

Sphagnum  sguarrosum  Per.  —  Plover  Bay.  Strong  specimens  in  loose 
tufts,  with  distinctly  squarrose  leaves.  They  belong  rather  to  the  typical 
form. 

S.  lenense  H.  Lindb.  —  Plover  Bay.  Sterile. 

S.  fimbratum  Wils.  —  As  above. 

S',  rubeltum  Wils.  —  Plover  Bay  and  Emma  Bay. 

POL  Y  TRIG  HA  CEA  E 

Polytrichum  commune  var.  humilc  Sw.  —  Emma  Bay. 

P.  algidum  Hag.  —  Emma  Bay.  20  sterile  specimens. 

P.  algidum  is  a  doubtful  species.  Jensen's  (1898)  opinion  is  as  follows: 
(i  foliorum  margine  integro  et  indole  cellularum  marginalium  lamellariun 
distinctissima  species.  P.  Swartzii  affinior  quam  ulii  congenerum  ».  Some 
years  later  I.impbicht  (1904,  p.  208)  wrote  :  «  ist  nach  Jensen  in  lilt, 
ad  Schliephacke  1899  eine  kurzblatteiige,  genzrandige  Form  von  Polg- 
trichum  Swartzii  ».  This  phrase  has  been  repeated  many  times  by  bryo- 
logists.  Moenkenmayer’s  diagnosis  (1927)  is  not  sufficiently  clear. 
It.  includes  features  of  P.  algidum  and  P.  Swartzii  as  may  be  Seen  from 
the  following  excerpt :  «  Blatter  aus  weissscheidigem  Grunde  feucht 
abstehend,  trocken  gedreht,  fast  ganzrandig  (wie  bei  P.  jitniperimim) 
oder  bis  zum  Scheidenteile  entfernt  und  kurz  gesagt  ». 

Frye  in  Grout's  (lora  (1937,  p.  123)  cited  P.  algidum  as  a  synonym 
of  P.  Swartzii,  P.  ineonstans,  and  P.  Swartzii  var.  nigrescens.  This  seems 
to  be  incorrect,  judging  from  Korchagin’s  experiments  (1928)  and  his 
discussion  of  the  systematical  value  of  the  last  two  taxa.  It  is  interesting 
that  Korchagin  (1928)  does  not  mention  P.  algidum  in  his  paper  and 
may  have  treated  it  as  a  separate  species.  Hoj.men  (1953)  also  expressed 
a  useful  idea  :  "  the  typical  Polytrichum  Swartzii  is  usually  very  high 
(10-15  cm),  the  specimens  from  Ellesmere  were  only  3-1  cm,  and  arc 
probably  a  depauperate  form  very  similar  to  P.  algidum  Hag.  et  Jens, 
(type  material  of  P.  algidum  studied)  ». 

In  the  new  lloras,  however,  P.  algidum  is  rarely  cited  as  a  synonym 
of  P.  Swartzii. 

In  my  opinion  this  moss  is  a  veiy  distinct  species,  probably  characteris¬ 
tic  of  the  cold  regions  of  the  Holarctic. 

The  diagnosis  of  P.  algidum  published  by  Jensen  (1898)  does  not 
need  any  supplementation,  but  the  listing  of  the  general  features  of 
this  taxon  and  P.  Swartzii  is  quite  justifable  here. 


Pig.  2.  —  Polytrichum  algidum  Hag.  —  a,  habit,  6,  leaves,  e,  apex  of  leaf,  d,  cell8 
vagina rit  lamina,  <■,  cross  section  through  lamellae  from  middle  of  leaf,  /,  n01''1""1 
and  pears  Imped  border  -  cells  of  lamella,  g,  cross  section  of  lamella,  uooordinlf  1,1 
Jensen-  (1808),  h,  teeth  of  tip  leaf,  i,  cross  section  of  leaf  near  the  middle,  i, 
section  through  buse  of  lamina. 


Source :  MNHN ,  Pari: 


Source :  MNHN,  Paris  ' 


P.  algidum  P.  Sivartzii 

1.  Dense  tuft,  plants  similar  to  the  Loose  tuft,  habit  almost  the  same 
small  specimens  of  P.  commune.  as  P.  junipertnum. 

2.  Stems  up  to  20  cm  in  height.  Stems  up  to  5  cm  in  height. 

.'i.  Low  parts  of  stem  with  dense  Low  parts  of  stem  without  tomen- 
tomentum.  turn. 

I.  Leaves  distinctly  toothed.  Teeth  Leaves  entirely  or  almost  so.  Teeth 
blind,  composed  of  single  cells.  in  the  shape  of  vascular  convexi¬ 

ties.  Fig.  2  h. 

f>.  Border-cells  from  the  middle  of  Border-cells  from  t  he  middle  "I  leal, 
leaf  usually  flat  on  apex  or  rarely  distinctly  bicuspidate,  pearshaped 

bicuspidate.  near  margin. 

Fig.  2  e,  f,  g,  h,  i. 

The  picture  of  the  cross-section  of  the  lamellae  or  /’.  algidum  from 
■  Iknskn's  paper  (1898)  differs  from  that  in  Fig.  2  c.  The  apparently 
great  differences  between  these  pictures  are  not  essentially  significant 
because  the  shape  of  the  border-cells  depends  on  the  position  of  the 
cross-section  on  the  leaf-lamellae. 

P.  Iiyperboreum  R.  Br.  Cape  Chukotski,  together  with  Marclmnlia 
polyrnorpha  var.  alpeslris. 


DlTiactlACh'.  i  !■: 

C.eralodon  purpureas  Brid.  -  Cape  Chukotski,  with  Marclmnlia. 
Finma  Bay,  several  specimens  with  sporogonia  among  a  Luft  of  Telra- 
plodon  paradoxus. 


DICRANACEAE 

Cyuodonlium  virens  (Hedw.)  Schimp.  —  Plover  Bay.  With  sporophytes. 

('..  Wahlcnbergii  (Brid.)  Martin.  —  As  above  and  Emma  Bay. 

Dicranum  angustalum  Lindb.  Plover  Bay,  among  Aulacomnium 
turgidlim  and  Sphagnum  rubellum.  Emma  Bay,  in  association  with 
Palytrichum  commune  var.  humile.  According  to  Nyhoi.m  (1951)  a  '  ideal 
taxon,  but  in  the  opinions  of  Abramova,  Savich-Lyuhitskaya,  Smicnova 
(1961)  a  distinct  species. 

U.  groenlandicum  Brid.  —  Emma  Bay.  Some  specimens  in  a  sod  of 
Sphagnum. 


GRIM  MI  ACE  AE 

Rhacomitrium  cahescens  var.  epilosum  H.  Miill.  -  Plover  Bay. 
SPLACBNACEAE 

Tetraplodon  mnioidcs  (Hedw.)  BSG.  —  Plover  Bay,  with  numerous 
fruits. 

]'.  paradoxus  (R.  Br.)  Hag.  — -  Emma  Bay.  Numerous  sporophytes, 
Haplodon  Wormskioldii  (Moment.)  R.  Br.  Emma  Bay. 


Source :  MNHN,  Pari 


CRYPTOGAMS  COLLECTED  ON 


THE  CHUKOTSKI  PENINSULA  769 


BRYACF.AE 

Anomobryum  filiforme  (Dicks.)  Husn.  —  Emma  Bay.  Several  stems 
werr  louncl  in  a  sod  of  Cgnodontium  Wahlcnbcrgii. 

Pohlia  nutans  (lledw.)  Lindb.  -  Plover  Bay.  Together  with  Dicrantim 
anguslatum. 

A  UT.ACO  MNIACEA  E 

i  iiliironmium  turgidum  (Wahl.)  Schwaegr.  —  Plover  Bay,  in  an  associa¬ 
tion  of  Sphagnum  rubellum  and  Drepanocladus  uncinatus. 

.1.  palUstre.  (Hedw.)  Schwaegr.  Plover  Bay,  among  Sphagnum 
rubellum.  Bering  Cape. 

t,  paluslrc  var.  imbricatum  BSG.  -  Plover  Bay,  among  .1.  turgidum. 
Near  Cape  Chukotski. 


/ )/.  panocladus  uncinatus  (Hedw.)  Warns!..  —  Plover  Bay,  with  Aula- 
ivmnium  turgidum.  Rhacomitriuni  canescens,  and  Cgnodontium  Wahlen- 

bcrgii. 

1 1.  hadius  (Hartm.)  Roth.  —  Plover  Bay,  in  a  tuft  of  Sphagnum  rubellum 
Kimna  Bay,  with  Cgnodontium  Wahlenbergii.  See  next  species. 

.  reuolvens  (Turn.)  Warns!.  —  Plover  Bay,  in  association  with  I).  badius 
and  Calliergon  sarimniosum. 

I),  exannulalus  var.  lundrac  Mnkm.  Emma  Bay.  Fertile.  With 
Cnilicrggn  sarmcntosum. 

i  illiergon  sarmentosum  (Wahl.)  Lindb.  -  Plover  Bay  and  Emma  Bay. 

liRACn  YTHEC1ACEA  E 

<  irriphyllum  drrosum  (Schwaegr.)  GrouL.  —  Emma  Bay,  with  liaplodon 
\\  ormskioldii.  Plover  Bay,  with  Sphagnum  sguarrosum.  The  specimens 
1'i‘Oii  both  localities  are  not  quite  typical. 

HYWCOM1ACF.AF. 

■hjlocnmium  splendens  (Hedw.)  BSG.  —  Emma  Bay,  two  localities. 
In  tuft  of  Polytrichum  commune  and  Sphagnum  rubellum. 

Ilepali  ceae 

MARCHANTIA  CEAE 

'nrchantia  polymorpha  var.  alpestris  Nees.  Cape  Chukotski.  Without 
gcuana  but  with  male  heads.  Growing  with  Ceralodon  purpureas  and 
1‘oljlrichum  hyperborcum. 

LOPBOZIAC'EAE 

'  lumdonantus  setiformis  (Ehrh.)  Lindb.  Sertse  Kamen  Cape.  Del. 
W.  Kulesza. 

Sphenolobus  minutulus  (Cr.)  Steph.  —  As  above.  With  Diplophyllum 
bm folium.  Det.  J.  Duda. 


Source :  MNHN,  Paris ' 
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SCAPANIACEAE 

Diplophijllum  taxifolium  (Wahl.)  Dum.  —  Cape  Chukotski,  with  Mar 
chantia  polymnrpha  var.  alpestris. 

Scapania  hyperborca  Jorg.  —  Emma  Bay,  some  specimens  am0„n 
Cynodontium  Wahlenbergii. 


.Abramova  (A.  L.),  Savxch-Ltobitskata  (L.  I.),  Smirnova  (Z.  N  1  lgsi 
Leningrad81  llStoStiebielnykh  mkhov  Arktiki  SSSR.  p.  714.  Moskva- 
Fedczenko  (B.),  1906.  —  Flore  des  lies  du  Comandeur.  p.  128.  Kr&kftr 
Grout  (A.  J.),  1937.  —  Moss  flora  of  North  America.  Str.  62.  Newfane,  Vermont 
H242E248)K')’  1953'  "  Bryophytes  of  Fosheim  Peninsula  ( Bryologh) ,  57. 

IIryniewiecki  (B .),  1923.  —  Przyczvnek  do  znajoraosci  flory  ziemi  Czukockiei 
(Archiwum  A  auk  Biol.  Tow.  A  auk.  W arezawskiego  1/18,  1-35). 
Janozewski  (E.),  Namyslowski  (B.),  1910.  —  Enumerate  plantarum,  quae 
814°8niS8)antln°  Po,lhorskl  ln  telTa  Czukczorum  inventae  sunt  (Koamo»,U, 

Jensen  (C.),  1898.  -  Mosser  fra  Ost.  Grenland.  Medd.  om  Gionland  15 

A,928'  »  exP^r'mentale  de  la  var.  nig  rescue  du 

genre  Polytrwlmm  ( A  nn.  Bryol.,  1,  118-125). 

Limpricht  (G.),  1904.  —  Die  Laubmoose.  3.  p.  864.  Leipzig. 

Moenkemeyer  (W.),  1927.  -  Die  Laubmoose  Europas.  p.  960.  Leipzig. 
Nyholm  (E.),  1954.  —  Illustrated  moss  flora  of  Fennoscandia.  2,  p.  87.  Lund. 


Source :  MNHN,  Pari. 


La  repartition  des  Trachypodaceae  (Musci) 

par  Leon  Choizat 


Noire  recent  voyage  en  Europe  (aoiit-decembre  1 963)  nous  a  fait 
ronnaftre  d’excellents  travaux  qui,  dans  nos  conditions  courantes,  nous 
;mniicnt  echappe.  En  nous  faisant  hommage  d’un  extrait  de  son  compte 
i, '11(111  des  Bryophytes  du  Vietnam  publie  dans  cette  Revue  (op.  cil.. 
;!|  :  100,  1902;  voir  ci-dessous),  notre  savant  Collogue  M.  Pierre  Tixieh 
a  attire  notre  attention  en  meme  temps  sur  la  monographic  des  Trachy- 
podarees  (Rliunea,  9  :  177  IT.  1959)  par  M.  Bernard  Otto  van  Zanten, 
line  Critical  Revision  »  dont  l’importance  hiogcographique,  de  son 
avis,  valait  d’etre  soulignee.  Nous  etant  rendu  au  premier  coup  d'oeil 
a  <clte  opinion,  nous  avons  demande  une  copie  de  ce  precieux  outrage 
;i  M.  Van  Zanten  qui  a  bien  voulu  nous  l'envoyer.  Nous  redigeons  ces 
notes  dans  le  but  d’informer  nos  collogues  de  ce  que  nous  y  avons  releve. 
i;Vsl  un  plaisir,  dirions-nous  presque  un  devoir,  de  ce  faire,  car  les  Trachy- 
podacees  suggerent  en  effet  des  observations  de  haut  interSt  biogeo- 
graphique. 

Nous  n’avons,  malheureusement,  aucune  connaissance  de  la  classifiea- 
liou  des  Muscinees,  et  nous  nous  sommes  meme  rendus  coupables  (voir 
I'm;, .  lb  ;  1712-1713)  (1)  d’ignorer  que  certains  des  genies  dont  la  reparti¬ 
tion  nous  a  occupe  dans  notre  Manual,  1952,  ctaient  des  Mousses  plutot 
1 1 1 1 o  des  Hdpatiques.  Notre  ignorance  en  la  matiere  nous  parait  nesnmoins 
benucoup  moins  grave  que  ce  qu’on  pourrail  en  penser  de  la  part  des 
spi'i  I  isles  en  Muscinees.  C’est  une  erreur  que  de  croire  que  la  taxonomic 
cl  i  t  biogeographie  ne  font  qu’une  seule  science.  Nul  ne  niera  ciu’elles 
m'  i client  intimement  (voir,  p.e.,  Princ.  lb:  1701  IT.),  mais,  ainsi  que 
inms  es])erons  le  montrer,  la  phylogeographie  des  .Mousses  ne  se  distingue 
smrimernent  par  l’essentiel  de  la  biogeographie,  par  exemple,  de  tel  ou 
h  i  autre  groupe  de  plantes  ou  d’animaux.  l‘n  marchand  de  fruits  verra 
tin ;■  Ires  mauvais  ceil  qu’on  «  confonde  »>  des  raisins  aver,  des  pommes 
autant  par  la  qualite  que  par  le  prix,  mais  un  mathematicien  appliquera 
sans  la  moindre  difficulte  autant  aux  uns  qu'aux  aulres  telle  formule 
(pie  \  oici,  par  exemple  :  a  4-  x  —  b.  Nous  nous  (lattons,  en  lout  cas, 
'|uc  1 1 os  lecteurs  specialises  en  Mousses,  Hepatiques,  etc.,  etc.,  trouveronl 
‘I'u  lipie  utile,  sujet  k  reflexion  dans  ce  que  nous  allons  exposer.  La  bola- 
ni'pi"  a  surtoul  besoin  —  du  moins,  a  notre  avis  -  d’une  pensee  qui. 


Ma 

Hi. 


I'l'incipuux  travaux  sont  abrdgfe  dims  cel  artic 
i  nr.  ,  Priiicipia  Bot'a’uicft,  2  vol.,  11180;  (-0  Sjhu 

ical  Synthesis,  11162.  Agents!  Wheldon  &  Wesley 


Insi  que  suit  :  (1)  Man.  - 
gCOgraphv,  3  vol.,  1058; 
.Space,  Time,  Form  :  The 
.,  Lytton  Lodge  Codicote, 


Source :  MNHN,  Paris 
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e  jour  sur  lc  fail  d'ubse.rvn- 
-  rencontre  chez  ces  Mousses 


sans  el  re  pour  eela  portee  a  faire  des  revolutions  excessives,  sache  et 
veuille  cnlin  lenir  compte  de  considerations  sur  les  rapports  du  tennw 
de  I'espace  et  de  la  forme  qui  exeedent  les  homes  de  la  pliytoeeooranl,^ 
et  de  la  zoogeographie  a  la  mode  aujourd'hui.  Nous  sommes  convainZ 
non  seulement  de  ce  besoin,  mais  du  fait  aussi  que  les  naturalistes  ri* 
certains  pays  sont  plus  aptes  s'en  rendre  compte  que  ceux  d’autres. 

A.  —  Observations  genkrales 

La  recherche  scientifique  cxige  de  la  methode.  Elle  ne  rend  jamais 
plus  que  ce  qui  est  dans  la  nature,  bonne  ou  mauvaise  que  ce  soil  ,|P  u 
methode  qu’elle  suit. 

Appelee  a  donner  raison  de  la  distribution  des  Trachypodacees  (No  i, 
la  phytogeographie  qui  est  courante  de  nos  jours  en  ferait  sur-le-chamn 
par  methode  une  affaire  de  «  moyens  de  transport  »,  d'  «  origines  »,  d’ « emi¬ 
grations  »,  de  «  continents  llottants  •»  ou  de  «  ponts  continentaux  quitlc 
a  admettre  que  ces  hypotheses  sont  loin  de  faire  le  jour  sur  le  fail  d'libsenm 
lion  que,  par  exemple,  la  mfime  varieti 
au  Mexique  et  a  Ceylan. 

La  biogeographie  scientifique  (=  panbiogeographic)  voit,  elle  les 
choses  de  tout  un  autre  point  de  vue.  La  carte  montrant  la  distribution 
d  un  groupe  quelconque  de  plantes  ou  d'animaux,  vivanls  ou  fnssiles 
rapportp  des  fails  d'obstm, lions.  Ces  fail,  peuvent  else  sounds  i  anal,,; 
d  line  inaniere  raisonnee.  En  miiitipliant  les  analyses,  on  Mil  on  fa,',* 
de  connaissance  statistique  qui  determine  pour  la  vie  en  general  les 
rapports,  p.e„  entre  Formose  et  les  Philippines,  le  Mexique  et  la  Chine,  etc. 
Les  rapports  une  fois  connus,  en  general,  donnent  lieu  a  des  considera¬ 
tions  revenant  dans  le  cas  parliculier  aux  Mousses  autant.  qu’aux  Oiseaux. 
Insectes,  Mammileres,  Augiospermes,  etc.  Nous  en  conclurons  que, 
la  biogeographie  scientifique  se  passe  c V hypotheses ,  el  deduit  de  la  distribu¬ 
tion-  prise  com  me  fait  d.’ observation,  les  lois  et  les  raison  qui  la  n-gissenl 
et  1  expliquent.  Sa  methode  differe  done  radicalement  de  cclle  de  la  phyto¬ 
geographie  et  de  la  zoogeographie  rejufis  aujourd’hui  encore  cOmnie 
"  orthodoxes  ...  Nul  compromis  n’est  possible  entre  des  doctrines  de  fond 
oppose. 

Nous  savons  que  les  notions  que  nous  venons  d’enoncer  ne  cadrent 
que  fort  mal  avec  les  notions  courantes.  Ceux  memes  qui  seraient  disposes 
3  les  admettre  cornrne  valables  en  theorie  nous  ont  souvent  avert  i  qu'il 
leur  parait  impossible  d’en  faire  des  applications  pratiques. 

Nous  sommes  de  l’avis  contrnire.  Le  progres  de  la  technique  utilitairc 
moderne  est  lui-meme  redevable  a  des  idees  qui  ont  souvent  passe 
pour  osees  et,  en  lout  cas,  inutiles  6  1'origine.  T.a  methode  que  nous 
proposons  assurement  permet  d’atteindre  des  precisions  par  rapport 
a  la  vie  prise  dans  le  temps  et  I'espace,  qui  vont  assez  loin,  et  qui  ne 
manquent  aucunement  de  valeur  pour  la  botanique  et  la  zoologie  quelles 
qu  en  soient  les  branches. 

F.n  tout  cas,  et  sans  pour  cela  vouloir  opposer  ici  nos  idees  a  celles 
d  aulnii.  nous  demanderons  a  nos  lecleurs  de  bien  remarquer.  comme 
fait  d'observation  courante  (voir  lig.  1),  que  les  Trachypodacees  decrivent 
en  Afrique  un  grand  arc  de  distribution  qui  englobe  Madagascar,  les 
Comores  et  les  Mascareignes  mais  parait  eviter  une  parlie  assez  important 


Source :  MNHN,  Pai 


mvi'ition 


de  I'Afrique  Orientale.  II  se  pourrait  que  l’absence  de  ces  Mousses  de 
cette  partie  du  Continent  Noir  revienne  a  une  exploration  qui  est  toujours 
jiuparfaite  mais,  en  lout  cas,  un  naturaliste  bien  informe  ne  manquera 
pas  de  rappeler  qu’un  "  detour  » tout  aussi  frappanl  a  lieu  dans  la  distribu¬ 
tion.  par  exeniple,  de  certaines  firicacees  (voir.  Man.  fig.  42 ;  Print-,  la  : 
10.  fig.  2  ;  Space  268  IT.),  de  certains  oiseaux  (Panbiog.  2a  :  76,  fig.  128), 
en  tin  de  certains  serpents  (Space  272). 

Si  les  details  de  ce  «  detour  »  sonl  susceptibles  de  varier  dans  le  cas 
part iculier  de  tel  ou  de  tel  autre  groupe  de  plantes  on  d'anirnaux,  le 
.  detour  »,  en  tant  que  tel,  revient  el  ne  saurait  etre  nie.  Des  constatations 
ilu  nieme  genre  s’imposent  par  rapport  a  des  »  detours  »  de  la  biogeo- 
graphie  amcricaine  (Panbiog.  1  :  776,  fig.  109,  926,  fig.  119  D),  qui  touchent 
cello  fois  aux  Fougeres.  Nous  en  conclurons  que  les  stations  de  tous 
res  croupes,  autant  en  Afrique  qu’en  Amerique,  etc.,  leviennent  a  un 
fond  commun  de  biogeographie  par  series  comparaliues,  et  ne  doivent 
lien  de  i'oncier  a  la  geographic,  ecologie,  climatologie  de  nos  jours  (1). 
1’onr  bien  saisir  —  disons  mieux,  pour  comprendre  et  expliquer  —  la 
pliv i ideographic  des  Trachypodacees  en  Afrique  autanl  que  celle  des 
Fougeres  en  Amerique,  il  ne  suflit  aucunement  d’en  cataloguer  la  distribu¬ 
tion  nrographitiuc,  e'est-a-dire,  de  fuirc  lu  sonune  des  stations  revenant 
a  ehaque  taxon  en  particulier.  en  assaisonnant  l'addition  qui  en  resulte 
de  ■  moyens  de  transports  »,  «  continents  llotlants  »,  rappels  compilatoires 


rapport  e  | 


an  Z ANTES  (op.  rlt.,  408)  du 
Pegu  I \'S  trois  stations  sont 
rOcean  Indict)  (do  nos  jours) 
4.  fig.  1.  18,  fig.  3  ;  Sparc,  20 1 . 
rigs  do  T rachypislapsi*  xrrntlafa 
(i  Mt.  supra  Lydenhurg  - ;  Van 
ill  grand  Clnssiqui-  di-  la  hiogfto- 
nis  avons  a ppele  «  Barberton 


I  /'raf'h  i/pliH  bicolor  var.  hispid  us 
i  _:i nyika  ( t’sambara ),  do  Coy] an.  o 
-"lamont  olassiquos  pour  de  In  repartition  !i  travels 

a  Ions  nos  Iravaux,  p.e..  ftev.  Jiryol.  LicJuhwl..  31  : 

'll.  Aucune  collection  n’est  de  rUstinibnru.  dans  les  r 
i  ^  rniiala,  mais  un  specimen  y  est  cite  du  Transvaa 
i * f  *'ii.  op.  cit.,  a 2 0 ] .  Cette  station  est  une  fois  de  plus, 

•  i-l.i.-  du  Continent  Noir.  car  ellc  revient  k  ce  quo  i 
4'  [Space,  2113,  note),  qui  fait  lui-ineme  partie  At 
1'iaie  “(voir  Man.,  Panbiog..  etc.).  II  est  fort  probable  que  T.  *.  serrulate  unit,  uu  jour 
’ 1  , 'ii  Usambara  (et  -  ou  Uluguru),  puisque  les  ra  (ports  de  Madagascar  aver  le  Tfluga- 
ita  amenent  lifts  souvent,  aces  regions  (Princ.  la  :  40-11,  note  ;  lb  :  1241,  lig.  104).  En 
e  i  as,  et  sous  reserve  d’acquisitions  ii  venir.  nous  croyoius  pouvoir  indiquer  iei  mftme 
digue  do  retenir  1'atterition  do  nos  leeteurs  ce  qui  suit:  I)  De  la  lepartitionso 
4  sur  l’arc  :« Barberton '>  -Madagascar-  I  -arabara  -  I'lugurti  I  Princ.  In  :  in.  lig.  2 
ii-.paivr  a  lig.  UH  donfc  ci-haut))  sans  toucher  le  gros  du  Mozambique  et  du  Tanganyika 
■iinale;  2)  Des  rapports  de  repartition  eld  re  Madagascar  Comorrs  et  le  nord 
i  uganyika  (Usambara  -  Uluguru)  sont  t  rifts  cotnmuris  ;  3)  Tout  aussi  eourants  sont 
|  '-changes  biogftograpbiques  entre  le  secteur  Africnin  :  Patta  -  T-nmu  (Kenya  du 
'  Est )  Usambara  -  Uluguru,  et  le  secteur  Oriental  :  Fftdftration  de  Mnlaisie  (Malaya  I 
''-•“t  (soit,  Tenasserim)  en  gftnftral.  en  passant,  ou  non.  par  Ceylnn  et  I'lride  meri- 
'  “  ( Deccan).  Que  nos  lect.eurs  veuillent  bien  rappeler  que.  s'il  v  a  des  noms  dans 
sl,,ii-e  de  France  qui  font-  ftpoque  (Poitiers,  Pavie,  Marengo.  1 41  Marne,  etc.),  il  est 

ii  foment  des  noms  qui  .  font  . . Ians  la  biogeographie  scicntifiqiie  (Barberton. 

i  gascar,  Mnseareigni's.  Usambara  -  Uluguru,  Kuf.-i-Djalon,  Duida-Roraima,  Tenus- 
"o.  ole.).  On  a  beaucoup  ftcrit  sue  la  »  climatologie  »,  I'  ecologie  «.  etc.,  en  oonfoiidnnt- 
'■  nces  avec.  la  biogdographie  soientillque.  mais  on  lie  saurait  oublier  que  des  auteurs 
1  "'it  intimeuient  coiinii  la  nature  (Aubrfiville.  Contrib.  Pnlftobisf.  Forf-ts  Afrique 
- ) - •  il.  note,  HI 44!)  n’ont  pas  manque  de  smiligner  I'existcnOB,  p.e..  en  Afrique  Ocei- 
1  l' .  d'espftces  exclusives  des  formations  littorales  :  -  Qu'on  ne  rencontre  jamais 
u'oiieursauf  til’s  exceptionnellemeid  dans  des  stations  In'*  particuliftres,  inexplicable a 
-  conditions  liroloyir/ues  tires, tiles  ■  (souligne  par  nous).  La  biogeographie  scientifiqiu- 

I I  o d i*e  sur  une  connaissance  fttenduc  el  oxa.cte  de  la  geograpliie  dans  scs  rapports 
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aux  Lravaux  de  Simpson,  Mayr.  Darlington,  etc.  Ce  qui  est  de  rigueur 
si  I  on  veul  vraiment  faire  de  la  biogeographie  scientifique,  est  d’explinu(', 
les  rapports  entres  les  stations  et  les  taxons  par  seric,  dans  1'ensemble 
de  la  translation  et  de  la  formation  (1). 

L’explication  a  recherclier  n’a  rien  a  voir  avec  des  theories  et  des 
opinions  particulieres.  Elle  consistera  en  une  analyse  raisonnee  et  comparee 
dc  la  distribution  des  plantes  et  des  animaux  faisant  des  «  detours  , 
en  Afrique,  Amerique,  etc.,  dans  le  but  avere  d’en  etablir  les  raisons 
done  la  loi.  On  ne  dira  toujours  pas  que  le  «  detour  »>  des  Trachypodacees 
en  Afrique  Orientale  n  est  dQ  qu'au  manque  de  specimens  ;  et  que  en 
tout  cas.  ca  ne  vaul  la  peine  qu'on  s’y  arreHe,  puisqu’il  ne  s’agil  au  fond 
que  d'un  des  mysteres  dont  fourmillent,  helas,  la  phytogeographie  e| 
la  znogeographie.  Bicn  au  contraire,  on  posera  tres  nettement  la  question 
comment  et  pourquoi  <,  quelque  chose  de  clrole  »  sc  fait  entre  le  .Mozam¬ 
bique  et  le  Kenya  (soil,  a  la  «  Forte  Africaine  d’Angiospermie  V  Volr 
Man..  Panlnog.)  qui  interesse  a  Litre  egal  la  distribution  de  la  nature 
vegetale  el  animate,  mais  qui  echappe  par  ses  causes  a  Ja  geographic 
de  nos  temps.  Comme  cette  geographic,  nest,  que  le  resultat  temporairc 
d  une  suite  de  changemenLs  de  terres  et  de  mers  (la  geographic  de  noire 
monde  sera  un  jour,  ne  I  oublions  pas,  elle  aussi  une  paleogeographie). 
il  est  certain  que  les  «  detours  «  en  question  reviennent  forcement  autanl 
a  la  biologic-  qu’a  la  geologic.  L’ignorer  e’est  de  la  mauvaise  methodr 
et  e’est  bien  par  la  qu’il  ne  faut  pas  commencer. 

La  carte  de  la  distribution  geographique  des  Trachypodacees  ( voir  (is.  1) 
presente  a  1  attention  un  deuxieme  fait  d' observation  qui  ne  manquera 
Pas  ^  retenir.  lui  aussi,  l'attention  du  naturaliste  avise.  Ces  Mousses 
s  an  cient  au  Pacifique  Occidental  sur  la  ligne  :  Queensland  -  Nouvclle- 
Galedome  -  Fiji.  La  phytogeographie  courante  n’y  verra  comme  raison, 
naturellement.  que  le  -  climat  ».  Nous  en  doutons  fort.  Ces  Mousses, 
ainsi  que  le  travail  de  Van  Zantf.n  en  fait  foi  en  general,  atteignent  la 
hauLe  montagne  parfois  au-dessus  de  3  000  metres,  et  tout  naturalist? 
qui  connait  les  tropiques  sail  que  le  climat  de  la  haute  montagne  memo 
aux  tropiques  n’a  rien  de  doux.  Sans  pour  cela  connaitre  en  grand  detail 
I  ecologie  de  ces  Mousses,  nous  oserions  adirmer  que  certaines  d’enlre 
dies  du  inoins  vivent  dans  des  regions  ou  des  gelces  souvent  repetees  ne 
sont  point  rares.  Si  les  trachypodacees  ne  depassent  pas  au  suri  la  ligne: 


(1)  Pour  nous,  la  Distribution  Geographique  diftero  do  la  Repartition.  I -a  f 
Ji.mr  ainsi  dire,  do  la  premidre  est :  Distribution  Geographique  =  .Station  (/oral it.  ) 
e‘ :  a  distribution  geographique  do  Trachypodopsie  /ortnosana  roriout  ;l  :  L 
Ml..  Nolco  (station)  +  T.  / armosana  (laxon)).  La  Hopartition  ndmettra  pour  sa 
lormulo  :  7  ranslation  -*■  Formation .  Par  example  :  ainsi  quo  nous  lo  verrons,  T.  /or 
ost  lint  dee  7  formes  wuU'miques  h  Formose,  cl  des  15  formes  qui  so  reucontrr  nl  : 
dans  cette  il,-.  Une  explication  sal isfaisante  de  la  repartition  de  T.  jormosana  ex 

nit":  (a)  Une  analyse  precise  des  rapports  entre  Forrnose  et  le  rests?  du  in . 

de  I'ensemble  de  la  translation  des  formes  do  Formose  el.  de  lours  allies,  par  si-ri. 
If  monde  culler  (p.e..  dans  lo  cas  do  Trachypodopsis  serrulata  vur.  erispatulo.  i 
Iranslat.on  lee  qui  ne  veut  pas  encore  dire  ,< migration  direct*)  entre  Formose,  le  M 
1 1/ilmal, eirn,  etc.).  Cette  analyse  •'aocompagnora  d’nno  t-lude  aussi  poussoe  que  I 
■  les  raisons  par  lcsquolles  Formose  admet  a  In  foie  de  la  formation  par  espbec  (p.e., 
mosaua)  par  simple  forme  (p.e.,  Pseudaspiridcntupsis  horrid,,  fa.  taxifolia).  L,s 
que  nous  venous  d’exposer  seront  beam:., up  mieux  comprises  par  nos  leotcurs  i 
lie  cl  article.  Qu  Ms  veuillent  done  bien  en  faire  ' 
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Queensland  -  Nouvelle-Caledonie  -  Fiji,  la  raison  en  revient  au  fail 
d’observalion  e'en  esl  bien  un,  une  fois  de  plus  —  que  cette  |imj(e 
marque  une  des  grandes  cassures  de  la  biogeographie  mondiale  (voir 
par  exemple,  le  «  MacPherson-MarLeay  Overlap  »  et  les  considers lions 
qu’il  suggerc,  Space  153  IT.  ;  et,  en  general  tons  nos  travaux).  Id  encore 
'■'esl  Louie  une  serie  de  paleogeographies  c|iii  a  determine  pas  a  pas  la 
distribution  geographique  de  nos  jours.  Expliquons-nous  :  I.es  a  herds 
du  «  MacPherson-MacLeay  Overlap  »  marquenl  a  la  fois:  I)  lami  mjs 
aux  Trachypodacees  vers  le  sud  ;  2)  le  commencement  de  la  disl  riluilion 
(Man.  170  ;  etc.)  de  Rhododendron  vers  le  nord  ;  3)  la  cassure  ctablie 
entre  les  Fagacees  et  les  Magnoliacces  boreales  et  australes,  respeclivo- 
ment  (Man.,  lig.  27.  33  :  etc.)  :  I)  la  cassure  qui  separe  les  Pro  I  i-acoes 
Personioidees  et  Grevilliodees  (Space  109,  lig.  12) :  5)  le  lieu  d'apparition 
de  families  qui,  sans  pour  cela  etre  nombreuses,  revetent  toujonrs  une 
importance  considerable  en  phylogenie  et  en  haute  systematique  (p.e.. 
Balanopsidaeees,  Akaniacees,  Petermanniacees ;  voir  Space  170,  nole) ;  etc. 
Des  fails  de  ce  genre,  qui  s'associent  la  presence  d'un  centre  foi  i  ulable 
d’angiospermie  dans  ces  parages  (1),  n'admeltent  aucune  explication 
qui  ne  revienne  pour  commencer  a  la  geographic  et  a  la  biologic  du  luras- 
sique.  S' i  1  est  Ires  probable  que  Balanops  n’existait  pas  encore  offline 
genre  «  moderne  »  il  v  a  de  cela  175  000  000  d'annees,  el  s'il  esl  ! .  oijimrs 
fort  possible  que  Trachypodopsis  etait  plus  largement  distribm  il  ya 
125  000  000  d’annees  qu’il  ne  Test  aujourd'hui,  le  fait  est  que  le  present 
de  la  vie  et  de  la  terre  revient  au  passe.  En  Iheorie,  le  present  pourrait 
nous  reveler  meme  les  details  du  passe,  ce  qui  en  pratique  arrive  rarment. 
Neanmoins,  des  rapports  obliges  existent  toujours  autant  en  Iheorie 
qu’en  pratique,  dans  le  temps,  a  travers  l’espace,  par  la  forme  entre 
les  ancetres  et  les  descendants  actuels  de  la  vie  animale  et  vcgetale. 
Si  la  vie  reagit  d’une  maniere  fort  nette  —  comme  fail  d.’ observation  — 
par  rapport  a  certaines  regions  de  la  carte  geographique  actuelle  il  faiit 
bien  qu’il  y  ait  des  raisons.  Si  ces  raisons  n’existent  pas  dans  le  present 
e’est  dans  le  passe  qu'elles  sont  a  rechercher.  Que  ce  soil  des  Mousses 
on  des  Vers  de  terre  que  I'on  ctudie  (voir,  p.e.,  Omedeo  .North  Mlanlic 
BioLa  and  their  History  127  IT.  1963),  on  est  force  de  revenir  aux  memos 
conclusions  si  on  veut  faire  de  la  science  au  lieu  d’ecrire  des  conics. 

Nous  avons  signale  dans  un  article  public  dans  cette  menu  Hem 
(op.  cit.,  31  :  15.  lig.  1.  etc.)  que  1’absence  d’llepaliques  dans  la  region 
a  1’ouest  des  Himalayas  Orientaux  (voir  aussi.  Space  74  IT.)  revient  a 
des  causes  biogeographiques  profondes.  Puisque  les  Trachypodacc'os 
atteignent  les  Himalayas  Occidentaux,  on  se  demandera  pnurquoi  olios 
ne  paraissent  pas  avoir  atleint  certaines  regions  du  Caucase,  el  de  1’lran 
au  sud  de  la  M er  Caspienne,  que  le  climat  comme  tel  ne  saurail  lour 
interdire.  C’est  une  question  logique  en  raison  de  ce  que  la  vie  non* 
enseigne  bien  en  general. 

Concluons  :  cataloguer  de  la  distribution  geographique  n’est  aticune- 
meiit  faire  de  la  biogeographie  scientifique.  La  connaissance  de  la  distribu¬ 
tion  ne  marque  que  le  debut  de  l’etude  de  la  repartition.  Bien  no  suit 
a  ce  debut  si  on  poursuit  la  recherche  en  l’etayant  seulement  do  Lheorie 
et  de  compilation. 

(I)  On  a j outer.'!  qua  lit  rdgion  cti  qut-sliou  est  le  centre  de  survic  et  tie  ileveloi'|"'»"'"' 
lies  Mnmmitei'es  M.'irsii|iiitux.  lies  I’erroquots  I airings,  des  Serpents  Klnpi«l«'-s,  it e. ete. 


Source :  MNHN.  Pan 
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N"' ™  uS“,rc  ?  la  «fc  *  Vail  Zi.vik,  ,»i.  lldijc  anx  nreessitds 

. . ;  'aixnrmmu-  mi)m,gr*phquf,  rapporte  la  distribution 

.vi.vraplucjue  lies  rachypodacees  par  rlas  points  tie  station.  Le  domaine 
tsiti  I  it  1  nc  et  Aaistralo-Malais  dr  ces  Mousses  est  crible  tlans  la  carle 
*  '•»  ZANT,iN  (»»•  liL'  ,85-  WW  I.  -'lap  1)  par  environ  tine  cinema, i- 
*  l’“mls  tlu  S'"™  «■«*  1*  rAIripue  n'en  ports  qn'une  dizalne, 
doiil  qualre  reviennenl  aux  Comores.  Madagascar  et  les  Mascarcignes 
I.  AmCrique  n'en  denombre  que  neuf  en  tout,  et  Hawaii  en  a  deux  seuje- 


H  ipres  les  notions  courantes,  la  plupart  des  naturalistes  verraient 
' 1 : 1 1 1 '  1:1  carle  de  Van  Zanten  la  preuve  evidenle  que  le  renin  d’nriuine 
,W  .vs  Mousses  est  a  rechercher  en  Asie  Orientale  et  en  Malaisie  C’esl 
™  l"V|  f1''  ces  regions  que  nos  herbiers  ont  re(;u  le  plus  grand  nombre 
il.  M.i'i'imens,  ce  qui  veut  dire,  parafl-il,  que  e'est  la  aussi  que  ces  Mousses 
smi!  I,s  plus  abondantes  en  nature.  Van  Zanten.  qui  est  un  auteur 
hf  ■  uisciencieux,  sc  defend  neanmoins  de  partager  le  point  de  vue  de 
la  |  iiytogeographie  qui  homologue  le  centre  d’abondance  an  centre 
m  i  li'origine.  Pour  Ini  (op.  cit.  180),  les  Trachypodaeees  n'onl  en  Asie 
1,111  'ale  que  leur  ccnlre  geographique  ("geographical  centre  »).  II  pense 
Inn  -  tins  que  des  «  radiations  »  out  en  lieu  de  ce  centre  vers  1'Australic, 

I  "  nie.  1’Afriquc  et  1'Amcrique  Centrale  et  Meridionale. 

I  notion  de  centre  est  d’importance  capitale  en  biogcographie.  TouLe 
in  t  ''graphic  Distribution  »  de  Charles  Dmuvin  qui  est  le  prototype 
'In  phytogeographie  et  zoogeographie  pretendues  «  orlhodoxes  »”  de 
nos  imirs  —  revieirt  ii  1  idee  d'un  centre  d’origine  specifique  d’oii 
nun  I.  at  des  «  radiations  »  grace  a  des  »  moyens  de  transport  »  le  plus 
som  mi  ,,  inconnus  »,  voir  meme  franchement  «  mysterieux  ».  C’est  par 
nm  t  ritique  serrec  des  idees  courantes  de  centre  que  Cain  a  etc  amene 
'Inn  on  rcmarquable  article  (in  Torreya  13  :  132,  1913  ;  voir  aussi  Space 
o'1"  i  conclure  que  les  <-  sciences  of  geobotany  ...  and  geozoology  ont 
mi' mi  aujourd’hui  a  un  tel  etat  de  desarroi  et  de  confusion  que  :  «  Stu- 
ilem  .  of  the  field  can  only  with  difficulty  distinguish  fact  from  fiction  » (1 ). 


invoquer  line  revolution  ilans  lVspoir,  In-las  fort  lointain.  de  renmivolrr  des 
"i-  -  evidetmnent  pdrimecs.  II  est  i-xtiemoi iii-nt  remarq  uabic  qu’un  auteur  Xnrd- 
do  s  exprinie  de  la  suite,  car.  uinsi  qu'ou  le  sail,  des  socteui-s  iniporlauts  de  la 
-I  out iv- Allantique  donnent  lieu  aiijourd'hui  i>  des  opinions  bieli  documentiies 
ui'-  1 1 1 VBBI3KT.  M.  Kino,  in  Science  139  :  890.  1963)  :  -  Despite  the  large  amount 
i  lieial  evidence  to  the  contrary,  (he  present  state  of  science  in  the  United  States 
1  considerable  confusion.  In  large  measure,  we  appear  to  have  lost  sight  of  our 
'loiil  foundations  and  to  have  reverted  to  authoritarianism  »  (souligml  par  nous), 
""iiii-s  d'accord  (voir,  p.e.,  Spare  XII  ff.l,  mais  cu  m-  sc  (lit  pas  coui-Hinrnenl 
"I  de  I’  «  authoritarianism  ■.  et  dc  co  qu’il  entrainc  pour  les  non-confo  1-niist ey  :. 
i'-i  inatteiidue  est  I’audace  de  Darunotun,  p.  .1.  Jr.  (Zoogeography,  Tin-  (ieo- 
I  Distribution  of  Animals  503,  1937)  qui  a  ose  ecrire,  pour  une  fois.  re  que  voiei  : 
Simpson  (1943,  p.  203)  thinks,  murids  did  not  rise  until  lute  in  the  Miocene,  that 
lll;en  the  time  of  the  beginning  of  the  existing  Philippine  fauna.  It  remains 
'  a  whether  the  geological  history  of  the  island  is  consistent  with  all  this  .  (soulignd 
o'!  Xacuiellcment,  Darlington  revienl  aussitdt  au  bercail  di*s  croyanls,  en 
:u<  :  «  Philippines  vertebrates  as  a  whole  do  seem  consistent  ».  ce  qui  est  (voir 
:  ■  Space,  etc.)  clairement  faux  comme  fait  d’obseivution.  Nous  souligunns  des 
I'histoire  de  la  pensde,  et  lu  connaissance  raisonnee  de  ses  conditions  courantes, 
"  lie  integral! tc  de  loute  education  scientiflque  qui  se  veut  soignee. 
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Nous  ne  sorames  done  pas  le  seul  a  nous  soucier  des  consequences  nui 
peuvent  decouler  d’un  «  centre  »  eL  de  «  radiations  »  mal  choisis.  En  tout 
cas,  qu’en  est-il  par  rapport  aux  Tr  achy  pod  acees  ?  Une  reponse  satis- 
faisante  k  cette  question  importante  n’est  possible  qu’au  prix  de  bien 
connaitre  les  fails.  S’il  est  toujours  tr6s  possible  que  notre  ignorance 
avantage  notre  science,  faisons  du  moins  place  a  ce  qui  nous  est  acquis 
a  rheure  qu’il  est.  Quelque  chose  vaut  mieux  que  rien,  suit,  des  theories' 
des  opinions  k  creux,  de  la  compilation,  du  eonformisme,  etc. 

Remarquons  tout  d’abord  que  des  six  genres  qui  coniposent  les  Trachy¬ 
podacees  d’apres  Van  Zanten,  un  (Pseudolrachypus)  est  exclusivemeiit 
americain  (1  especc  a  Cuba),  trois  (Duthiella,  Pseudospiridentopsis,  I)in ■ 
phanodon)  reviennent  du  moins  h  l’Asie  Orientale  et  a  la  Malaisie,  deux 
( Trachypus ,  Trachijpodopsis)  nous  sont  connus  d’Afrique  comme  suit: 
1)  Trachypus  bicolor  var.  hispidus  -  Afrique  (Tanganyika,  Guinee), 
Amerique  (Bresil  Oriental),  Asie  (Cevlan,  hide,  Birmanie,  Chine,  Indo- 
chine  (Laos,  Annam),  Japon)  ;  2)  T.  b.  var.  viridulus  -  Afiique  (Mada¬ 
gascar.  Transvaal,  tie  de  Sad  Thome),  Amerique  (Cuba,  Fquateur,  Costa¬ 
rica,  Guatemala,  Mexique),  Asie  (Cevlan,  Inde.  Nepal,  Birmanie.  Inrio- 
chine  (Annam),  Formose,  Malaisie  (.lava,  Luzon))  ;  3)  T.  appendiculatm- 
Afrique  (Madagascar),  Asie  (Himalayas);  (A)  Trachijpodopsis  scmilulu 
var.  serrulata  -  Afrique  (Madagascar,  Mascareignes,  Comores,  Transvaal, 
Gazaland,  Hhodesie  Meridionale,  Afrique  Orientale  (Ruanda-Urundi. 
Kilimandjaro,  Kenya),  Afrique  Occidentalc  (Mt.  Cameroun,  lies  de 
Fernando  Po  et  Sao  Thome),  Asie  (Assam);  (I!)  T.  laxoalaris  -Afrique 
(Ruwenzori)  :  (t.)  / .  normandi  -  Afrique  (Guinee,  Sierra  Leone).  Nous 
ajouterons  a  ce  tableau  une  variete,  Trachijpodopsis  serrulata  crisptilula , 
qui,  largement  repandue  en  Asie  Orientale  et  en  Malaisie  (Inch-,  ties 
Andamans,  Birmanie,  Chine,  Formose,  Indochine,  Philippines,  Sumatra, 
Java.  Lombok,  Celebes,  Halmaheira)  se  retrouve  au  Mexique  et  au  Guate¬ 
mala  sans  pour  cela  fitre  connue  d’Afrique. 

\  an  Zanten  denombre  chez  les  Try chopodac ties  environ  30  formes 
dilTerentes  (especes,  varietes,  formae)  dont  6  (soil,  20  %  environ)  revien- 
nent  a  1  Afrique  ainsi  que  nous  venons  de  le  voir,  par  des  stations  d'impor- 
tance  biogdograpbique  nettement  marquee.  Nous  crayons  pouvoir  en 
conclure  que  V Afrique  joue  dans  la  distribution  de  ces’  Mousses  un  role 
qui  est  Ires  loin  d’etre  insignifiant,  voir  meme  secondaire.  On  dirail 
en  effet  (voir  (1) :  Trachijpus  bicolor  hispidus  ;  (2) :  Trachypus  bicolor  uiri- 
dulus),  que  e’est  bien  l’Afrique  qui  est  le  centre  geographiquc  de  la  dist ribu- 
tion  de  ces  Mousses  eritre  l’Asie  et  l’Amerique.  Le  continent  Noiv  ne 
manque  pas  par  surcroit  d’especes  endemiques  a  lui  (voir  (B)  et  (C)).  et 
entretient  des  rapports  suivis  avec-  l’Asie  (voir  (3)  et  (A)).  On  remarquera 
que  ces  rapports  soulignent  cn  Asie  les  Himalayas  et  1’ Assam  particuliere- 
menl,  e’est-i-dire.  des  stations  (Space  80,  tig.  23)  qui  sont  aussi  impor- 
Lantes  chez  p.e„  les  ifepatiques. 

Nos  conclusions  reviennent  evidemment  a  une  simple  analyse  des 
aires,  et  appartiennent  de  ce  fait  a  la  biogeographie  pure.  A  n’en  juger 
que  par  elle,  les  Trachypodacdes  sont  done  un  groupe  dmineinment 
pan  tropical,  dont  le  centre  gcographigue  se  situe  nettement  en  Afrique- 
autant  par  ee  qu’en  assure  la  carte  que  par  ce  qu’en  dit  la  taxonwiiie. 
I,.n  elTet,  la  carte  n  admet  aueune  discussion,  et  la  taxonomie  de  Van 


Source :  MNHN,  Pan 
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Zanien  lui-mdme  conlirme  ce  quelle  nous  montre.  Ce  bulanisle,  pour 
nous,  a  tres  bien  vu  en  general. 

I x  enons  aux  observations  dont  son  beau  travail  abonde,  telles  par 
,v'!M!'k'  que  void  :  1 )  (Van  Zanten,  51  I).  Les  especes  de  Traehgpodopsi.s 
(«  rather  closely  allied  »)  1'une  de  l’autre.  Trachypodopsis 
fo ii’insu/ia  ( !•  orraose)  se  situe  entre  T.  auriculata  (Ceylan,  hide,  Himalayas 
so 1 1 "i 1 t).  Chine  (\unnan),  Fonnose,  Hawaii,  et  T.  serrulata  (voir  le 
lih'1,  111  de  distribution  africaine  ci-dessus).  Les  espices  se  dilTerencient 
sin  Ml  par  les  oreillettes  et  les  cellules  de  la  feuille  autant  en  Afrique 
<|u  aillours  ;  2)  (Van  Zanten,  521)  Trachypodopsis  s,  serrulata  ne  se  dis- 
lin  "  de  Duthiclla  specmissi/mi  (Chine  du  Sud-Ouesl,  Japon)  que  par 
!>'  -.'"''opliyLe  :  I’appareil  vegeta  tif  cst  le  ntSme  chez  les  deux  ;  :i)  (Van 
.  i  \,  520).  On  commit  des  formes  internicdiaires  entre  T.  s.  serrulata 
rl  s.  irispatula  en  Asie  et  Malaisie  (Ceylan,  Himalayas,  Java.  1  mzon). 

1 1  penmen  revenatit  a  l’Assam  dans  les  ran  as  de  T.  s.  serrulata  n’est 
eun  lypique  en  raison  de  raraeteres  qui  paraissent  le  rapprocher  de 
T.  auriculata.  1 1 

us  laissons  a  nos  leeteurs  specialises  en  Mousses  de  suivre  les  notes 
ilr  \  i  n  Zanten,  dont  nous  n’avons  rapporte  ici  que  les  plus  importantes 
ii  i  lias.  II  se  pourrait  que  cerlaines  de  ces  notes  ne  repondent  pas 
11,111  ■'  fait  a  leurs  opinions  comme  botanistes  classificateurs  mais,  pour 
n"n-  du  moins,  il  est  franchement  impossible  de.  faire  de  1' Afrique  chez 
Ic.x  I  achypodacees  un  monde  a  part,  ce  que  des  formes  telles  que  Tnirlui- 
'•  serrulata  et  T.  s.  irispatula  sufflsent  elles  seules  a  demonlrer. 

I  \o  ique  et  l’Asie  du  Sud-Kst  sont  rivees  l’une  a  I’autre  dans  la  dislribu- 
t""i  *■  L  la  taxonomic  de  ces  Mousses  autant  par  des  liens  d’espece  que 
l’;"  d’ s  stations  et  des  formes  de  transition.  On  ferait  de  ces  deux  varietes 
dniv  especes  diflerentes  que  rien  ne  changeraiL  de  leurs  aflinites  vraies 
>’l.  uilurellement,  de.  leur  phytogeographic.  Nous  crayons  done  ne  pas 
I111 1;  r  par  imprudence  en  acceptant  la  classification  de  Van  Zanten, 
d  ''ii  tirant  de  ce  qu’elle  nous  apprend  les  conclusions  que  voici  : 
IN  '  Trachypodacees  ne  paraissent  pas  se  dilferencier  par  des  caract  ores 
J";s  1  r;,nches,  quoique  valables  aux  fins  de  la  classification  particuliere 
'j  "  1  famille  ;  2)  Les  oreillettes  et  les  cellules  de  la  feuille  fournissent 
• 1  •  antes  diagnostiques  d ’importance  sur  lesquelles  nous  aurons  a  revenir  ; 
i  1  est  impossible  d ’a pres  la  biogeographie  el  la  classilication  de  voir 
1  '  h-ois  varietes  de  Trachypodopsis  serrulata  (fig.  2)  autre  chose  que  des 
/"//",  I’iiiirianlcs  issues  d’un  ancetre  commun  jadis  distribue  a  l’echelle 
Fnuropicale.  On  se  demandera  en  ellet  si  cet  ancetre  n'etait  pas  apres 
011 1  ''mmm  au  genre  entier.  On  reviendra  done  par  rapport  a  ces  Mousses 
1:1  question  heureusement  posee  par  Jovet-Ast  (voir  Space 

’  :  Kvu.  Bryol.  Lichcnologiquc ,  2(3 :  184,  1957)  au  sujet  de  trois  especes 
""  mpprochees  d’Hepatiques  (Riccia  violacea,  R.  atromarginata,  II.  tra- 
en  les  termes  que  voici :  «  On  peut  se  demander  si  ces  trois 
(  '’''I" ' l  S  0  (une  americaine  et  deux  mediterraneennes)  u'onL  pas  appar- 
u'""  :i  1  origine,  a  une  mcme  espece  ayant  une  distribution  tres  vaste 
l"'s-sedant  actuellement  3  formes  distinctes  seulcmenl  par  un  tres 
j'»l  i  L  nombre  tie  carac  teres  ».  Pour  nous,  Trachypodopsis  et  Riccia  sonL 
"ul  a  fait  dans  le  meme  cas.  II  n’est  auounenient  question  icide«radia- 
l|  in  el  d’  «  emigrations  »  paroourant  la  carte  du  monde  au  gre  des 
'  ats.  des  vagues,  etc.,  etc.  II  s'agit  fort  nettement  de  formation  tncariante. 
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c'esL-a-ilire,  de  la  decomposition  —  qu'on  nous  passe  le  mol  —  <|-un 
ensemble  de  populations  anceslrales  qui,  par  le  fait  d’une  evolution 
locale,  ont  enfin  produit  les  «  especes  »  el  les  "  varietes  »  de  nos  jours 


lieu  par  lieu,  epoque  par  epoque,  que  ce  soil  au  Brcsil  ou  ti  Formose, 
Madagascar,  etc.  La  formation  incariunle  n’exclut  aucunement  des  modi¬ 
fications  d’aire  par  emigration  secondaire  due  aux  changements  du 


Source :  MNHN,  P 
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i  |ini;iU  etc.,  mais  elk*  s’oppose  par  principe  aux  theses  de  la  phyLogeo- 
gnipliie  conventionnelle  pretendant  expliquer  la  distribution  et  la  reparti- 
linn  par  des  "  centres  »  el  des  „  moyens  de  transport  »  hypothetic  lies, 
lies  emigrations  >.  et  des  radiations  »  de  fantaisie  entre  I'lnde  el  le 
M.  xique,  etc.  (.  est  tellement  vrai  que  les  idees  cxprlmees  par  .Iovet-Ast 
n'\ M'linent  tort  souvenl  dans  les  travaux  de  botanique  et  de  zoologic 

p.e.,  Panbiog.  1  :  126  ff.)appeles&  fairectatde  distributions  pour  les- 
(|nclles  les  theories  de  Darwin,  Wai.lace,  Mayr,  Simpson,  Darlington, 
etc.,  etc.,  s’averent  au  coup  d’u-il  contra  ires  au  bon  sens.  L’erreur  de  ces 
theories  est  d’ignorer  la  nature  au  profit  de  l’imagination  (1).  Si  ceux 
i|m  y  croient  toujours  nous  opposaient  que  Trnchjfpodopsis  sirruluta  n'est 
«l'< Une  u  exception  »,  nous  leur  dirions  que  e'es!  bien  au  contraire  nn 
excinplc  -  heureux  ici  a  nos  fins  -  -  d’un  etat  de  choses  qui  est  absolument 
normal  (voir,  par  exemple.  Spare  189  IT.),  tellement  regulier  en  ell'et 
(|  :  ,  saisi  a  l'occasion  en  nature  par  de  sagaces  botanistes,  il  est  depuis 
lou-temps  du  domaine  commun  de  la  zoologie,  qui  en  fait  la  base  de 
sa  classification.  La  formation  vicariante  est,  a  n'en  pas  douter.  la  clc  de 
'o tile  autant  de  la  biogeographie  scientifique  que  de  la  classification 
r\  •cle.  Si  on  la  voil  beau  coup  mieux  chez  des  groupes  d'evolution  relative- 

ii  ill  recente  (p.e.,  les  Mamrniferes,  les  Oiseanx),  elle  est  toujours  cc 
«|o  elle  est  par  necessile  et.  par  droit  partout  en  biologie. 

N'ous  conclurons  cel  expose  de  la  maniere  suivante  :  1)  ('.'est  bien 
!'  \  Irique  qui  est  le  centre  geographique  vrai  des  Trachypodacecs.  l.'Asie 
'In  Sud-Est  et  la  Malaisie  en  sont  le  centre  de  masse  (centre  d’abondancc 
it  formes  «  modernes  » :  2)  Le  centre  d'origine  primaire  de  ces  Mousses 
i'l  l  aire  elle-meme  des  formes  ancestrales  qui  out  donne  origine  aux 
csiieces,  etc.,  de  nos  jours.  Evidemment,  le  centre  d'origine  primaire 
mi  si  compris  n’exclut  aucunement  des  centres  il'origines  secondaires 
(I1-  •  Trachypodopsis  normandi  est  originate  de  l’Afrique  Occidentalc  ; 
r  i 'L  la  que  retie  espece  est  devenue  ce  qu'elle  est,  e'est-a-dire,  s’esl 
riginee  »  telle  que  nous  la  connaissons  aujourd’hui.  II  est  fort  peu 
probable,  en  effet,  que  ce  fut  une  spore  de  T.  formosana,  qui,  portee 

i  >  Xous  ne  pouvniis  ell  douter,  car  ce  que  nous  avoirs  flui  par  conclure  d’aprhs  nos 
I""  "'s  travaux  va  d'accord  a  ver  ce  qui  a  etd  vu  avaut  nous  par  des  nuturalistes  bien 
i’1  s  pour  l'entendre.  Par  exemple  :  Thompson,  W.  It.,  auteur  de  la  preface  de  :  •  Chnrlia 
I'  win.  The  Origin  of  Species  (od.  •  Everymans  Library,  No.  811,  Science,  1958) 
lh  ce  que  voici  :  «  (op.  cit.,  XXI)  A  long-enduring  and  regrettable  effect  of  tin- 

. .  of  the  Origin  was  the  addiction  of  biologists  to  unverifiable  speculation...  The 

-  vs  of  Darwinism  was  accompanied  by  a  decline  in  scientific  integrity  » ;  .  (op.  oil.. 
A  IV).  The  general  tendency  to  eliminate,  by  means  of  unverifiable  speculations,  the 
ll"  lls  "r  the  categories  Nature  presents  to  us,  is  the  inheritance  of  biology  from  The 
"  ’in  of  Species.  To  establish  the  continuity  required  bv  theory,  historical  arguments 

II  invoked,  even  though  historical  evidence  is  lacking.  Thus  arc  engendered  those 
h  -Ue  towers  of  hypotheses  based  on  hypotheses,  where  fuel  mid  fiction  intermingle 

III  i  inextricable  confusion  ».  Ce  disiinl,  Thompson  ue  vise  aucunement  la  «  Geographical 
I ''  i  ihution  ,  de  Darwin  en  particulier,  rien  que  son  opus  magnum,  l'Origino  de  1'EspiVe. 

"  f,n  general.  Toutefois.  les  affirmations  de  Thompson  attoigneiil  par  eontrecoiip. 

1  c-  mauihre  juste  et  droite,  la  «  Geographical  Distribution  »  formulae  dans  The  Origin 

l"cie»,  suit,  la  source  dernidre  de  la  «  bingdographie  orthodoxe  -  de  nos  jours.  En  efTet , 
doctrine  qui  est  a  condamncr  dans  I’ensemhle  en  raison  des  resultats  ndfastes  de 
elands  postulate  ue  peut  lit  re  validement  defendin'  par  Tun  oil  Tautre  de  scs  petics 
‘'Is.  Tout  iliffiSrenil  de  metliode  n’exige  qu'Un  out  ou  un  non.  Une  mittliode  cesse 
'"  "lidiatement  d’etre  bonne  dew  qu'il  y  en  a  une  meilleure.  Celle  lh  est  bien  la  meilleurc 
assure  de  voir  clair  lh  oil  ses  concurrents  ue  font  toujours  que  la  nuit. 
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par  le  vent  en  Guinee,  s’y  •<  metamorphosa  »  un  beau  matin  en  T.  nor- 
mandi )  ;  :?)  En  tant  que  processus  de  translation  et  de  formation,  it 
incarisme  est  de  beaucoup  plus  important  que  1’ emigration.  C’esl  une 
grave  erreur  que  d'imaginer  que  ce  sont  les  formes  de  nos  jours,  nns 
especes,  etc.,  qui  ont  emigre  d’un  bout  k  1’autre  du  monde.  La  soi-disant 
«  emigration  »  ou  «  radiation  »,  par  exemple,  des  Trachypodacees  de  nos 
temps  n’cst  —  comme  processus  essentiel  —  que  la  soinme,  repel  tie  4 
I’infini,  de  la  formation  vicarianle  de  leurs  ancetres  dans  le  temps,  pm 
1'espace  et  la  forme.  Ce  processus  ne  peut-etre  compris  qu’a  la  condition 
d'analyser  la  distribution  geographiquc  du  monde  contemporain  en  remon¬ 
tant  vers  ses  sources  par  une  pensee  qui  ne  laisse  rien  au  hasard.  soil 
est  capable  de  suivre  une  methode  qui  ne  s’abaudonne  jamais  a  des 
theories  precongues.  La  distribution  geographiquc  dont  la  laxonomm  fail 
foi  n’est  qu’un  fait  d’observation.  Classification  et  biogeographie  sont 
dans  le  meme  rapport  que  geographic  et  geologie.  En  tant  que  tidies, 
ces  sciences  sont  de  merite  egal,  mais  il  revient  a  la  biogeographie  el. 
a  la  geologie  de  rendre  raison  des  constatations  de  la  classification  et  de  la 
geographic.  Confondre  ces  sciences  dans  ce  qu’elles  ont  chacune  d’essen- 
tiel  aboutit  k  ne  pas  les  com  prendre,  soit,  a  les  rendre  inutiles  dans  «■ 
qu’elles  peuvent  donuer  par  1'ensemble  ;  1)  Naturellement,  si  011  pcul 
admettre  l'emigration  dans  le  cas  particulier  de  certaines  formes  des 
Trachypodacees  ayant  gagne  ou  perdu  de  leurs  aires  par  suite  de  change- 
ments  de  climat,  d'ecologie,  etc.,  on  ne  peut  aucunement  admettre  des 
>■  moyens  de  transport  »,  des  «  migrations  »,  des  «  radiations  »,  elc.,  qui 
seraient  responsables  de  la  repartition  de  ces  Mousses  ainsi  que  levoudrail 
la  «  phytogeographie  »  de  convention.  La  connaissance  raisonnee  de  la 
nature  exige  des  nuances  et  des  precisions  qu’on  retrouve  rarement  dans 
les  theories  ;  5)  Tout  naturabste  soucieux  de  son  travail  est  par  le  fail 
mdme  de  rapporter  ce  qu'il  voit  dans  la  nature  un  biogeographe  en  puis¬ 
sance.  Pour  le  devenir  en  fait,  il  lui  suffit  de  croire  a  ses  yeux,  de  lain' 
appel  k  son  bon  sens  pour  raisonner  ce  qu'il  voit,  enfin,  de  sc  passer 
de  notions  theoriques  quelles  qu’elles  puissent  etre.  Le  travail  de  Van 
Z/ynten,  par  exeinple,  n'a,  d’apres  nous,  aucun  besoin  de  faire  appel  a 
des  «  radiations  »,  etc.,  que  les  donnees  de  fait  et  les  observations  qu'il 
contient  contredisent  en  lin  de  comptes  d’une  maniere  Ires  nette. 

On  a  souvent  critique  les  carles  dc  repartition  dont  nous  nous  sommes 
servis  dans  nos  travaux  en  raison  de  ieur  «  manque  de  precision  .  et 
de  la  «  propagande  #  qu’elles  elalent.  Nous  ferons  remarquer  ici  que  la 
carle  fort  precise  de  la  distribution  geographique  des  Trachypodacees 
dont  Van  Zanten  s’est  servi  a  tres  probablement  contribue  a  lui  faire 
croire  que  le  «  centre  geographique  »  dc  ces  Mousses  est  situe  en  Asie 
du  Sud-Est  et  en  Malaisie.  .Ainsi  que  nous  croyons  l’avoir  demuntre, 
il  en  est  autrement.  La  notion  de  centre  est  importante,  car  un  «  mitre  » 
plus  ou  mains  heureusement  entendu  amene  des  consequences  qui  sont 
Ires  loin  d'etre  anodines.  Toute  science  a  droit  a  ses  symboles  :  une  carte 
de  distribution  geographique  n’est  Loujours  pas  une  carte  de  repartition,  don! 
le  but  essentiel  est  de  fixer  des  notions  qui  reviennent  a  la  biogeographie 
plulot  qu’a  la  classification.  Ceux  pour  qui  la  formule  :  1  pomme  J 
1  pomme  — -  2  poxnmes  est  parfaite,  mais  la  formule  :  a  +  x  =  b  n’est  que 
flu  galimatias  risquent  de  confondre  une  agreable  fin  de  repas  avec  de  l’al- 
gebre.  Au  fond,  c’esl  bien  la  meme  chose,  mais  il  faut  savoir  la  nuancer. 
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C.  —  Formose  COMME  « 


CENTRE  »  DES  TrACHYPODACEES 


l'ormose  jouit  d  une  situation  exceptionnelle  par  devers  les  Trachv- 
poi'acccs.En  efTet,  on  y  retrouve  environ  les  50  %  des  formes  de  la 
V  fort  remarquable  surtoul  que,  ainsi  que  nous  le  savons 
■'  'i1?-  ellll,eren  at,!eu"  pas  la  moitie  (lu  pourcentage  qui  revient 

,  nenlale.  Quelle  pent  etre  la  raison  de  cetle  abondance  ? 

•  1  \a  l-‘ireur  ou  fai|t-d  la  rechercher  ?  En  tout  cas,  que  disent  les  fails  ? 
'  oin  le  tableau  de  bormose  dans  la  classification  des  Trachypodacees  • 

1  '  I'uchypm  -  (a)  /.  bicolor  mndulus  :  Formose  (Java  Luzon  Neoal 
l|""|,b|yils  Leylan  Q),  Birmanie,  Annam,  Madagascar,  Transvaal,’ 

I  /  ,A  o(xique’  Guatemala.  Costarica,  Cuba,  fiquateur) ; 

d"  /.  bicolor  sandifolius  :  bormose  (endemique  ;  «  on  Lrees  »)  •  (C)  T 
h.  lutmihs : :  Formose  (Japon,  lie  de  Quelpart  (Coree),  Luzon,  Chine  Meri- 
di-nale  (K  weiLchou,  Chekiang).  Haute  Birmanie,  Inde  (Nilghiris,  Madura) 
lik.'"iesie  (Sumatra,  Java).  Nouvelle-Guinee  Orientale,  Australie 
(HuecnsJand),  Nouvelle-Cahhlonie,  lies  Hawaii ;  (d)  T.  longifolius :  Formose 
(endemique  au  Mt  Morrison  (Nii(aka) ;  ecologie  inconnuc)  ;  2)  Trachu- 
["■  "/'*{•';  T  ,(a)  7  •  serrulala  crispalula  :  l’ormose  (Himalayas,  Nepal  etc  ) 
in.'  Mendionale,  Assam,  Calcutta,  Birmanie  (Chine.  Tenasserim,  Keti- 
["“p*  *\lan8  Loen>-  Iles  Andamans,  Chine  (Yunnan,  Setchouan),  Laos 
"  ppmes,  Java,  Sumatra.  Celebes,  Lombok,  Halmaheira,  Mexique 
ddalgo).  Guatemala);  (b)  T.  formosam :  Formose  (endemique  an 
M,  \ oko  ;  ecologie  inconnuc)  ;  (c)  T.  auriculata  :  l’ormose  (hide  (Assam 
Id  hi  lan,  Sikkim),  Ceylan,  Chine  (Yunnan),  iles  Hawaii);  ;j)  Diapha- 
n-  "ii  -  (a)  D.  b.  blctntlus  :  Formose  (Nepal,  Inde  (tout  l’Himalaya  d'est 
( \  s.mi)  a  ouest  (Kumaon,  Mussorie,  Simla),  Coorg,  Nilghiris,  Bombay. 
Ldeutta,  Ceylan,  Chine  (Yunnan).  Birmanie,  Indonesie  (Java,  Sumatra. 
I.iuneo  Lombok,  Ceram,  Halmaheira)  ;  4)  Pseudospiridentopsis  -  (a) 

•  "■  lw!,n'11!  :  Form6se  (Himalaya  (Bhutan),  Assam,  Chine  (Yunnan) 

1 ' '  ‘ u  1 ' .  *  e  de  Aakusluma  (Japon));  (b)  P.  I,,  fa.  laxifolia :  Formose 
J' l'muIue  au  Mt  raikei  -  ecologie  inconnuc)  ;  5)  Duthiclla  -  D.  robusUi : 
(a)  ,K  'obusta  :  Formose  (endemique  a  Doba  ;  «  on  rocks  ») ;  (b)  1)  furmo- 

:  1'')rmosc  (endemique  au  Mt  Kodama  ;  «  on  moist  soil  on  decayed 
"ds  1  ;.(c)  }>-  /•  Paccida  :  Formose  (omis  p.  5G6  par  Van  Zanten,  niais 
,la!l  p'  065  ("  Faurie  1:59  “))>  dapon.  Philippines,  Nouvelle-Guinee,’ Chine 
eunan,  Setchouan,  Kweitchou)  Inde  (du  Bhutan  aux  Himalayas 
"  "lentaux)  ;  (d)  1).  f.  media  :  Formose  (endemique  a  Agyoku  •  eco- 
letie  inconnuc). 

1  <  rcseau  dont  Formose  fait  partie  est  evidemment  d’une  enorme 
ncndue.  On  peut  l'expliquer  de  deux  manieres,  comme  suit:  1)  Les 
'  "  hypodacces  sont  «  originaires  »  de  Foimose,  et  ont  «  indie  i>  de  cette 
,  ‘  u'rs  Hawaii,  Madagascar,  la  Nouvelle-Caledonie,  Cuba.  1'fiquateur 
'"enque  du  Sud),  etc.  ;  2)  Formose  n’est  qu’une  station  en  serie  au 
'sn"  '  ,un  monde  qui,  peuple  de  Mousses  depuis  une  Ires  haute  antiquilc, 
l.s  aujourd’hin  habile  par  les  descendants  -  relatwement «  modernes  »  — 

'I  aucetres  dont  Cage  remonte  bien  plus  haut  que  p.e.,  le  Permien  Les 
-  'misses  de  nos  jours  sont  issues  de  ces  ancetres  pour  une  longue  chaine 
111  lormation  vicar iante  modiliee  dans  le  detail  par  des  extinctions,  des 


do  Van  Zanten. 
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all  orations  geograpliitjues  et  topographiques,  des  changements  de  dimat 
cl  d'ecologie,  etc.  On  remarquera,  en  tout  cas,  qu'a  l'echelle  de  la  bio- 
geophie  mondiale  les  details  revenant  a  chaque  gtoupe  en  particulier 
comp  tent  toujours  pour  beaucoup  moins  que  les  grandes  lignes  de  revolu¬ 
tion  par  l'espace,  le  temps  et  la  forme.  Ce  qui  revient  en  grand  detail  a 
I'bistoire  de  telle  ou  telle  autre  forme  vegetale  et  animate  lie  pent  conlre- 
dire  la  loi  revelee  par  ces  grandes  lignes,  et  c’est  a  elles  que  Loute  analyse 
valable  doit  se  rapporter  en  fin  de  eompte.  Sous  rdserve  de  revenir  sur 
la  question,  nous  nous  autorisons  a  remarquer  ici  en  passant  que,  par 
exemple,  la  repartition  des  Trachypodacees  a  Formose  suggere  relic 
des  grands  endemisnies  rclictuels  des  Gymnospermes  de  I’ile  (voir: 
1. 1,  Huin-Lin,  Woody  Flora  of  Taiwan  .'11  IT.  19(13),  soit,  Cycas,  Timm, 
A  mentotaxus,  Cepluilotuxns,  etc.  Admettre  par  theorie  des  «  radiations  . 
pour  les  Mousses,  mais  les  nier  pour  les  Gymnospermes  ce  n'est  que  contre- 
dire  les  faits  de  repartition  revenant  par  droit  biogeographique  aux 
deux  groupes  en  conimim.  11  est  essenliellement  inutile  de  se  perclre 
dans  des  details  quand  on  manque  d’une  idee  exacte  de  I’ensemble. 

I  ue  plante  ou  un  animal  quelconque  ne  son!  jamais  seuls  au  monde. 
Memo  les  mauvaises  herbes  les  plus  mobiles  (Space  220  IT.)  revieiment 
a  des  centres  de  formation  mvariante,  ce  qui  veul  bien  dire  que  lews 
emigrations  ne  constituent  aucunement  une  exception  aux  lois  de  la 
biogeographie  scien li ti que. 

Pour  nous,  nalureltement,  Formose  ne  peut  etre  ni  le  «  centre  d’origine » 
ni  le  «  centre  geographique  »  des  Trachypodacees.  Cette  lie  n’est.  qu'une 
des  stations  d'un  reseau  biogeographique  vieux  de  centaincs  de  millions 
d’annees  et  englobant  le  monde  a  partir  d’Hawaii  pour  atteindre  enfin 
le  Mexique  a  travel's  l’Afrique.  Ce  point  de  vue  est  beaucoup  plus  salis- 
faisant,  pour  nous  du  moins,  que  tout  ce  qui  pourrait  dtre  affirme  par 
la  «  biogeographie  »  d’usage  au  sujet,  par  exemple,  de  «  moyens  de  trans¬ 
ports  ■>  capable  d’assurer  la  livraison  d’une  spore  de  Trachypodacees 
au  Transvaal  en  partant  du  Japan. 

Bien  assure  en  general  —  nous  en  sommes  certains  —  ce  point  de  vue 
n’atteint  cependant  pas  la  question  pourquoi  et  comment  Formose 
jnue  un  role  si  considerable  dans  la  repartition  des  Trachypodacees. 
C’est  la  ce  que  nous  ne  pouvons  negliger  d’etudier. 

On  remarquera  Lout  d'abord  que  la  classification  japonaise  esl  portde 
aux  Ires  pelites  "  especes  »,  etc.,  de  telle  sorte  qu’il  est  possible  que  les 
sept  enddmismes  de  Formose  ( Trachypus  bicolor  scindifolius,  T.  bmgi- 
folius  ;  Trarhypodopsix  formosana  :  Pscudospiridentopsis  horrida  fa.  laxi- 
folio  :  DuthicUa  robusla,  D.  formosana,  7).  flaecida  media)  recus  aujourd’hui 
sc  Irouvent  a  etre  reduits  un  jour  qualre,  voir  meme  trois.  Nous  signalons 
ret 1 1-  possibilile  en  passant  car,  ainsi  qu’on  le  verra,  elle  n’interesse  guerc 
li<  biogeographie.  Avec  trois.  six  ou  neuf  endemismes  que  ce  soit,  Formose 
marque  toujours  un  centre  biogeographique  fort  digne  d’altention. 

Ainsi  qu’on  le  sail,  la  feuille  des  Mousses  esl  «  simple  »  (nous  voulons 
bien  1'ndnietl  re  nous  aussij,  nlais  represen  I  e  en  mfiiiie  temps  un  lenne 
moyen,  pour  ainsi  dire,  entre  la  «  branche  »,  le  protonema,  la  <■  vraie 
feuille  #,  etc.  Nous  avons  assez  longuement  travaille  sur  la  feuille  des 
plantes  superieures  (voir  Prim.  la.  surtou!)  pour  avoir  quelque  raison 
de  penser  que  toute  a  simple  »  qu’elle  puisse  paraltre,  la  feuille  des  Mousses 
pose  des  problcmes  Ires  importunls  de  morphogenie  et  de  morpliologie. 
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II  saint  pour  sen  rendre  eompte  de  jeter  nn  coup  d’u'il  sur  Ics  figures 
ile  Van  Zantkn  (op.  cil.  516,  PI.  IV  .'i/d  ;  533,  PI.  VI  M/d  ;  5  17.  PI.  VIII  <1  : 
.'(57.  PI.  IX  1  / d),  qui  revelent  line  remanjuable  complexity  histologique 
dans  la  base  de  la  feuille.  Celle  complexity  est  accompagnee  par  des 
aspects  divers  (oreillettes,  cellules  dilTerenciees,  etc.)  qui  revienuent 
foil  souvent  dans  les  notes  diagnostiques  de  Van  Zani-kn  ct  attestenl 
l  importance  de  caracteres  de  ce  genre.  Nous  voudrions  bien  savoir 
a  que  nous  ignorons  toujours  de  la  morphogeniu  de  la  feuille.  des  Mousses 
el  de  ses  rapports  avec  cede,  par  exemple,  des  Ildpatiques,  Sphaignes, 
An  I  hoce.ro tales,  etc.  Ku  effet,  croyous-nous,  la  cle  de  la  phylogenie  et 
ile  la  haute  classification  des  Mousses  et  de  leurs  allies  nous  reslera aussi 
longlemps  peu  eonnue  que  nous  negligerons  d’etudier  avec  le  plus  grand 
soin  ce  que.  nous  venons  de  souligner. 

Le  genre  Pssudospiridenlopsis  est  monotvpique,  et  muni  d’oreillettes 
fnliaires  nettement  marquees  (Van  Zantkn.  516,  517.  PI.  VIII  d).  Nous 
en  repetons  ici  la  distribution  :  1 )  P.  horrida  -  Inde  (Himalayas  :  Assam), 
Bhutan,  Chine  (Yunnan),  Formose,  Philippines  (Luzon),  .Japon  (tie 
de  Yakushiraa  au  sud  de  Kitishu) ;  fa.  laxifolia  -  Formose  (Ml  Taikei). 
C  st  bien  la  un  type  de  repartition  dont  les  Mousses  n’onl  pas  le  monopole, 
puisqu'on  en  connait  la  pareille  ( Partbioij .  2a  :  424.  lig.  181)  chez  les 
(ieais.  Yakushima  est  une  station  fort  interessante,  dont  nous  avons  eu 
smivent  a  dire  dans  nos  travaux. 

Trachijpodopsis  est  un  genre  a  oreillettes  d’importance,  carc'estsurtout 
grace  a  elles,  et  a  d'autres  caracteres  foliaires  (Van  Zanten,  p.  511). 
que  se  distinguent  les  especes.  Ainsi  que  nous  le  savons  (voir  fig.  2), 
7 .  serrulala  var.  serrulala  appartient  a  l’Afrique  sauf  pour  line  station 
rc'  cnant  a  1* Assam  (Himalayas  Orientaux).  Van  Zantkn  nous  apprend 
(520-521)  que  le  specimen  de  cette  provenance  vu  par  lui  s’eloigne  toute- 
fiiis  des  formes  les  mieux  caracterisees  de  la  var.  serrulala  eu  raison 
d  avoir :  «  ...  larger  auricles,  which  are  faintly  shaped  like  a  snail-shell. 

I  lie  reason  why  this  specimen  was  originally  identified  as  T.  auriculala 
(Mitt.)  Fleisch.,  but  the  latter  has  even  larger  auricles...  «.  Nous  devons 
Inn  jours  a  Van  Zanten  les  observations  supplementaires  que  void  : 

I I  (p.  528-529)  Trachijpodopsis  formosana  (endemique  a  Formose)  est  inter- 

. liaire  entre  T.  serrulala  et  T.  auriculala  :  elle  porte  :  «  Auricles  large. 

alien  somewhat  protruding,  more  or  less  shaped  like  a  snail-shell  (1). 
breaking  ofT  easily";  2)  (p.  529-53 1 )  Trachijpodopsis  auriculala  (Ceylan, 
Himalayas  Central  et  Oriental,  Chine  (Yunnan),  Formose,  lies  Hawaii) 
a  :  ■■  Auricles  very  large,  shaped  like  a  snail-shell  » ;  M)  (p.  531)  Tracluj- 
imlopsis  laxoalaris  (Afrique  Centro-Orienlale  :  Mt  Ruwenzori)  est  proche 
ile  T.  serrulala  serrulala,  mais  ses  oreillettes  ne  sont  que :  «  Moderately 
developed  ».  La  deuxieme  espece  du  genre  endemique  a  f  Afrique  IT.  nor- 
a  tndi ;  Guinee,  Sierra  Leone  ;  p.  532)  montre  enlin  des  :  «  Auricles  rather 
small ». 

f.e  genre  Diaphanodon  qui  est,  d’apres  Van  Zanten  (p.  534) :  «  Not 


I )  On  no  saurait  oublier  que  des  «  onroulemetlts  » paraissant  rnvenir  h  une  morpbogdnie 
l"ii  me  du  mSme  genre  se  ictrouvent  sur  certainea  Hdpatiques  ■  easqu^is  »,  el  chi-/,  los 
An-'iospermes  »  iusectivorcs  »  (voir  Prinr.  la  :  13-1  ff.J.  11  nous  pars  it  inutile  de  rappcler 
•  1 1 1. ■  I'liomologie  morphogenetique  n'entraiue  aucum-menl  la  ps r.'iitd-  Nous  n’nvons  pas 
i”  -iiqui  de  le  souligner  (Prine.  lb  :  1275  ft.  :  etc.). 


Source :  MNHN,  Pans 
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anncnlate  .(1)  livro  en  ses  deux  especes  les  stations  rjuo  voici  -  ]nJ„ 
(Ghats  Occidental*.  Bombay,  Calcutta;  Nilghiris,  Coorg,  Assam '  ,,i 
Cevlan,  Chine  du  Sud-Ouest.  Birmanie,  Formose,  Slataisie  (Suniatr’i' 
Java,  Borneo,  Lombok,  Ceram,  Halmaheira).  '  ”• 

Duthidla  est,  tut :  ■  Not  or  faintly  auriculate  s  (Van  7  ■  , 

p.  Dm.  Nous  relevons  parnd  ses  7  especes  les  stations  one  void  ■  I,,,],'. 

(Yunnan,  Sikang,  Setchouan,  Kweilcl,'  1 
Philippines,  Japon  (Rion-Kions,  Klushn,  Shikoku,  Honshu  ' 
Java,  Himalayas,  Yunnan  (2), 

Ce  tableau  parait  ne  suggerer  a  premiere  vue  rien  qtii  ne  soit  de  la 
taxononne  dans  laquebe,  il  est  vrai,  les  oreillettes  de  la  feuille  (ou  le 
absence)  jonent  un  l-ole  qm  vaut  la  peine  d'etre  sonllgne.  Pour  nous 
'  **  la  hiogeographie  jiresque  pure,  soit,  assaisonnee  de  phylogink 
et  de  morphogdnie.  Voici  pourquoi :  1)  Formose  est  placiie  cn  deiu 
dans  deux  col, rants  morphologiques  de  la  plus  haute  importance  „ 
rapport  a  1  evolution  de  ces  Mousses  dans  le  temps,  sue  l'espace  el  nS 
a  forme  ;  2)  Un  de  ces  courants  -  a  oreillettes  developpees  -  comme!" 
a  poindre  en  Afriquc  Ocadentale  (Trachypodopsu  normandi).  prend 
>n'f.  en.  Afnc|ue  Orientate  (T.  laxoalam),  rebondit  vers  Java  WiUhklla 

««»  C i,Z  T  «*  «  nettement  sur  le  p  r 

cones  Ceylan  -  Himalayas  -  Formose.  Ce  courant  rdpond  a  des  «  traces , 
(hg.  J)  qui  reviennent  constamment  diet  les  plantes  et  les  aniniaux 
rt°la  Md  taTa“!t)'  e(,rehent  1'Afrique  Occidentale  a  l'Asie  Orie.itale 
en  su!vimt;  a  partn-  d'un  grand  nceud  de  la  biogeographie 
Sernie  {T?*“,,ka  '  Kmy?  ~  »»**>«»  ;  *  Porte  Africaine  d’Angio- 

Cevlm  Hima?.vaP.arC?vS'  ZV  a)  TanSa“yika  (put  approximation)  - 
Leylan  Himalayas  -  Chine  Meridionale  -  Formose  ;  (b)  Tanganyika- 

Tenassenm  -  Grande  Sonde.  Quatre  des  endemismes  lie  Formose  revien- 

nSjLZ  “Ura?’  sort:  5™cA9P“  scindifolius,  T.  longifolin 

Trachupodopsis  formostwa,  Pmidoupmdtntopm  horriia  fa.  fa Lh, 
o„  V B  deaxlemE  de  ces  eourants  a  oreillettes  lalblement  developpees 
HmalavSs'  FU  eS  ~  “*  directement  axe  sur  la  .  trace  Ceylan  - 

W  i  d  oT?  ,  F°r"'“Se  lui  doit  **  de  endemismes, 

t  est-d-dire .  Dutludta  robusla,  D.  formpsana.  D.  jlacdda  var.  medio  ; 

tTr„eLSar,Ue‘'a  to"j,ours  la  presence  de  formes  litigieuses  en  Assam 
Trachppodopsis  serrulala  var.  semi/gtg)  et  a  Java  (Duthidla  wallkiid) ; 


s.  On 


r  I'llire 


«  disloi 


Assam,  rVst-.Wir 
TKN.  q,„.  Trarhyim* 
•colyi  ,,)  port  ant :  .  distinct 
Inin*  (Madaensctir.  Hiim.l 


Source :  MNHN.  Pari 


Source :  MNHN,  Paris 


I)  L'Archipel  japonais  d^nombre  I  formes  difTerentes  dc  Trachiipm 
dans  sa  (lore  (T.  b.  bicolor  (aussi  en  Nouvelle-Guinee,  aux  ties  Fiji'et  a 
Hawaii),  T.  b.  hispidus,  T.  h.  humilis  (aussi  en  Force  (lie  de  Quelpart),  \0u. 


:-Caledonie,  i 
vaii).  La  distribution  de 
a  une  repartition  i 


Source :  MNHN,  Ps 


m-nopj 


•l"1' ,lan®  le  Pacifique  :  5)  Le  Japon  ne  doit  rien  a  Trachi/podopsis.  Diapha- 

I ‘  seudusp  indent  ops  i  s  (sauf  Yakushima),  mais  ne  manque  pas  de 
Indhiclla,  qui  lui  revienl  par  1).  myuriiformis  (endemique  sur  les  (aneiens) 
ralt-nires  des  Riou-Kious  et  de  Kiushu),  I),  speciosissinm,  I).  flaccid  a  var. 
/hi  Cl  da,  I).  f.  var.  ngida.  Ces  quatre  formes  elablissent  la  cont  repart  ie 
jiqmnaise  de  Duthiella  a  Formose  ID.  robusta  (endemique),  D.  formosana 
l.'ieleinique),  D.  flaccida  var.  flaccida,  1).  f.  var.  media  (endemique). 

Ictons  maintenant  un  coup  d'oeil  stir  deux  des  cartes  de  Van  /anten 
(P  PI.  VII/1  ;  p.  571.  HI.  XII/2;  ici  lig.  I),  et  remarquons  re  qui 
Mi  l  :  I)  Dans  les  deux  cas  Formose  et  les  Himalayas  sont  en  rapport  ; 
->  1  ne  difference  fort  nette  se  produit  aulrement  :  dans  le  cas  de  Uia- 
plmnodon  blandu.s  la  «  trace  » :  Himalayas  Formose  est  doul.lee  d'une 
lr;"r  :  Cey|an  -  Inde  Meridionale  Malaisie  ;  Duthiella  flaccida  remplace 
In  trace  »  Ceylan  -  Inde  Meridionale  -  Malaisie  par  tine  trace  :  Japcin 
h  imo.se  -  Philippines  (Luzon  -  Palawan)  -  Nouvelle-Guinee  Ce  n'est 
|.i  -  pour  nous  de  I'inattendu.  II  est  facile  de  comprendre  pourquoi 

II  iphanodon  est  inconnu  au  Japon,  et.  pourquoi  Dulhiella  lui  revient. 
Du  expliquera  aussi  sans  peine  le  fail  que  Trachypus  apparlient  a  la 
It  du  Japon  comme  contrepartie  d'une  repartition  qui,  chez  ce  oenre, 
att  ■  i n t  Hawaii,  Fiji,  la  Nouvelle-Caledonie,  Quelpart,  etc.,  etc. 

I  utimement  liee  au  Continent  Asiatique,  Formose  fait  tout  aussi 
iu'.mement  partie  du  sysLeme  de  gcosynclinaux  el  d'arcs  insulaires 

"'ant.  le  Pacifique  Occidental.  Des  liens  de  ce  genre  existent  un  peu 
p.  lout  dans  cette  region,  que  ce  soit  sur  les  pourtours  de  la  Mer  ri'Ok- 
1,1  1  l<;  au  Japon,  en  Coree,  a  Formose,  aux  Philippines,  en  Nouvelle- 
1,1  clc->  etc-  <)n  doit  a  ces  liens,  et  aux  avatars  de  la  geologic  liisto- 
des  types  de  distribution  qui,  jtour  ceux  qui  en  ignorent  les  ressorts, 
M  !  absolument  stupefiantS.  Par  exemple  :  le  detroil  entre  I.uzon  au 
"  i  I  des  Philippines  el  Formose  marque  une  liinite  biogeographique 
M  d’importantes  families  vegeta les  (Dipterocarpacees,  Monimiacees, 

N  ini fhacees,  Cunoniacees,  F.pacridacees,  etc.),  et  animales  (p.e.,  Psil- 
1:1  hlae  (Perroquets))  n'ont  jamais  pu  depasser  vers  le  nord.  II  est  egale- 

III  1,1  de  nombreuses  families  vegetales  qui  se  retrouvent  a  Formose 
ii  phalotaxacees,  Taxodiacees,  Gupressacees,  Belulacces.  I.ardizabalacees, 

I  "i  hodendracees,  Papaveracees,  (leraniacees,  etc.),  mais  n'ont  jamais 
<■'  retrouvees  aux  Philippines.  Comme  certaines  de  ces  families  (p.e., 

1  dizabalacees)  sont  connues  autant  de  Formose  que  du  Chili,  ce  n'est 

idem  men  t  pas  les  "  moyens  de  transport  »  qui  lour  ont  fail  defaut 
Sl"  quelque  cenlaine  de  kilometres  entre  Formose  et  Luzon.  Neanmoins, 
"ombre  de  genres  sont  communs  aux  montagnes  de  Formose  et 
'  '  lies  de  Luzon  (region  de  Bontoc-Benguet)  sans  pour  cela  existor 
mi 1  re  pari  aux  Philippines  (p.e..  Lilium,  Thesium,  Arenaria,  Sedum. 
h  l:ia,  Rosa ,  Bums,  Pistacia,  Aster,  Solidago,  etc.).  Certaines  especes 
'I1  ..  Ilemiphragma  helerophyllum,  Ellisophytlum  pinnalum)  font  part 
'■<  die  egal  de  la  llore  des  montagnes  de  Luzon,  Formose  et  des  Hima- 

I  is  Orientaux.  On  admet  (Li.  (Iris-  Li,  Woody  Flora  of  Taiwan,  1  I, 

1'  i  i)  que  la  llore  de  Formose  se  rapproche  le  plus  de  celle  de  la  Chine  ai 
k'  leral,  mais  il  est  d’autre  part  certain  que  la  llore  du  bas  pays  de  Pile 
sr  '  "mpose  surtout  d'elements  venant  d'Asie  Tropicale.  Celle  des  hautes 
iimnlagnes  revient  au  contraire  a  la  region  «  Sino-Himalayenne  »,  etc. 

II  '  connait  en  plus  tonte  une  s<4rie  de  cas  do  distribution  (tig.  5)  d'appa- 


Source :  MNHN,  Paris 
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rence  fori  mysterieuse  (Li.  HuinLi  &  Keng,  Hsiuan,  en  Taiwania  1  : 
lO.i,  1950)  rattachant  Formose  aux  Philippines,  etc.,  par  des  «  traces  » 
quc  rien  de  la  geographic  de  notre  monde  ne  parait  autoriser.  Les  Philip¬ 
pines  sont  reliees  a  leur  tour  directement  k  l'lndochine  (Tixier,  p  jn 
Rev.  Brgol.  Lichtnologique,  U  :  191  fig.,  1962)  d’une  maniere  qui.  pour 
des  Mousses  cette  fois  (voir  fig.  5),  csl  tout  aussi  troublante. 

Ces  problemes  out  attire  depuis  longtemps  notre  attention  (voir 
p.e.,  Panbiog.  2a  :  279,  lig.  154,  281, fig.  155,  807,  fig.  158,  311,  fig.  159' 
318,  fig.  160,  322,  fig.  161,  332,  fig.  163,  353,  fig.  168,  359,  fig.  170,  376’ 


IG.  5.  —  (Carte  principals).  La  distribution  de  Tutcheria  (Theao&s  ;  Li  &  Keng, 
op.  cit.,  110,  fig.  7  (8  espices  dont  line,  ahinkoensis,  endimique  k  Formose))  en  trait 
brisd-hachurd ;  celle  de  liourca  volubilis  ( =  R.  minor  (Eosacdes)  ;  Li,  H.  L.,  Woody 
Flora  of  Taiwan  320,  1063;  d’aprds  Li  &  Keng,  op.  cit.,  Ill,  fig.  5)  en  trait  brise : 
ceilo  de  Linociera  rami  flora  (Oldacdes  ;  Li  &  Keng.  op.  cit.,  112.  (ig.  4)  en  trait  brisd- 
Pointilld;  Celle  de  Myurium  foxicorthyi  (Musci  ;  Tixier)  en  sabld.  —  (Carte  A  I.  l.a 
distribution  de  Aglaia  ellijitici/olia  (Mdliacdes  :  Li  &  Keng,  op.  cit..,  108.  fig.  I)  en 
pointing;  celle  de  Goniolhalamus  amuyon  (Annonacdes  ;  Li  &  Keng,  op.  cit..  1  OH, 
lig.  2)  en  trait,  brisd.  —  (Carte  B).  Le  sud  de  l'tie  de  Formose  :  en  ear  re,  a,  la  l’eninsulr 
de  Hunehuen  (Hengchun  ;  Kosyun  en  japonais)  ;  triangle  6,  Mt  Tniwuslian  (Dailaisan 
en  japonais)  qui  marque,  trds  en  gdndral,  les  limites  de  la  (lore  «  Formosaia  ■  vera 
(a  lle  de  Hunehuen  ;  c,  cst  l’tie  de  Lutao  (Hnshaotao  ;  en  japonais,  Kwasyoto,  Knshoto) ; 
’/■  I  iie  de  Botel  Tobago  (en  chinois.  Lanyu.  Huntayu  ;  en  japonais,  Kotosyo,  Koteshe) : 
en  trait  brisd-pointille  la  distribution  de  Diosyyro.i  ulMs  ( Plbdnacecs).  —  Observation. 
La  region  de  Benguet-Bontoc  de  Luzon  correspond  assez,  bien  1. 1a  distribution  d  -l( Mu 
ellipliaifolia  dans  cette  lie. 


Source :  MNHN,  Pari 
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Aim-  I'L  :!S0'  fig-  175,  385,  Tig.  176,  391,  fig.  176  .A,  401,  fig.  177,  413, 
lip.  178.  121,  lig.  179,  121,  fig.  181  ;  etc.),  et  exigent  des  explications 
qiii.  fort  simples  en  general,  sont  toujours  excessivement  compliquees 
'Inns  le  detail  pour  les  naturalistes  qui  ne  sonl  pas  au  courant  des  rapports 
ml In  biogeographie  et  la  geologic.  La  vie  et  la  terre  ont  euolue  ensemble  : 
"  imitc  hisloire  geologique  longue  cl  complete  (on!  pendant  des  reparations 
'■/  'b'  In  classification  qui  ne  peuvent  Sire  simples.  La  classification  des 
1 1  .ii  hypodacees  suffirait  a  en  Zaire  foi.  Si  dans  des  groupes  de  formation 
ivrenle  (p.e.,  les  Oiseaux  Passeriformes),  on  ddcele  sous  les  especes  el 
smis-especes  de  l’ornithologiste  classificateur  des  raccords  a  la  geologic 
lii-lorique  du  Tcrtiaire,  dans  le  cas  des  Mousses  on  revient  franchemenl 
,ni .  grandes  assises  de  la  paleogeographie  des  temps  anterieurs  au  Cretace 
Mi'ven.  C’est  le  Ires  grand  merite  de  1' oeuvre  de  Van  Zanten  d’avoir 
mi  garnir  sa  classification  formelle  de  notes  abondantes  sur  de  nombreuses 
qn  si  ions  de  morphologie  et  de  distribution.  Tel  specialiste  des  Mousses 
qui  lid  reprocherait—  ce  qui  n’est  peut-ttre  pas  impossible  —  d’avoir 
inrliis  une  Mousse  de  l'Assam  avec  celles  de  1'Afrique  dans  le  cas  de  Tra- 
rtmimiopsis  s.  serrulata,  et  d’avoir  fait  de  Dulhiella  wallichii  un  groupe 
'If  'ispaiates,  etc.,  oublierait  sans  doute  ce  que  la  biogeographie  scien- 
li  1 1 ue  doit  a  son  excellent  travail.  II  est  des  limites  k  la  classification 
'I']'  I  bomme  ne  peut  depasser,  et  nous  nous  inclinons  devant  celui  qui, 
sV  rendant  compte,  integre  ce  qui  manque  toujours  a  un  bindme 
r  i  i  un  trindme  par  des  observations  claires  et  sagaces.  La  biogeographie 
si  i  ilifique  sait  reconnaitre  les  siens,  car  elle  a  dans  ses  mains  les  moyens 
ne  ;  ercer  la  coque  de  la  classification  formelle  pour  faire  jour  sur  ce  qui 
lui  revient  dans  le  fond  par  l’espace,  le  temps  et  la  forme. 

Vi  risque  de  gendraliser  k  1’excSs,  c’est-A-dire,  de  nous  permettre  ici 
'l<  s  declarations  fort  sommaircs,  et  par  Ik  meme  susceptibles  de  manquer 
ilc  jirdcision  dans  des  details  d 'importance,  nous  osons  dire  a  nos  lecteurs 
w  que  voici :  les  rapports  biogeographiques  entre  Formose  et  le  domaine 
flu  I’acifique  se  font  par  socle  autant  que  par  arc.  Expliquons-nous  :  il 
lnl  1111  temps  ou  Formose  et  les  Philippines,  par  exemple,  faisaient  partie 
(In  continent,  ce  qui  donne  raison  des  attaches  que  ces  lies  retiennenl 
hi  I'ommun  et  separement  avec  l’Asie  continentale.  Ce  sont  la  des  liens 
de  tele,  e’est-a-dire,  des  rapports  biogeographiques  dtablis  par  les  assises 
"  inentalesjadis  communes  a  ces  deux  lies.  La  flore  «  himalayenne  >. 
et  asiatique  »  des  montagnes  de  Formose  et  de  Luzon  reviennent  a 
"  de  phase  biologique  et  geologique. 

1  ui  sait  que  la  marge  du  continent  asiatique  s’etendait  un  jour  bien 
311  deli  de  ses  limites  actuelles  (voir,  p.e.,  Man.  fig.  22).  Par  la  suite, 
,vlle  marge  s’efTrita  donnant  lieu  a  une  histoire  extrSmement  compliquee 
''*■  domaines  insulaires  et  peninsulaires  ranges  par  arcs  (p.e.,  Formose, 
I’li'iippines,  Nouvelle-Guinee,  etc,).  La  flore  et  la  faune  de  ce  socle  furenl 
"i  grande  partie  detruites,  mais  eurent  en  mime  temps  I’opportunitc 
sun  vent  renouvelee  de  suivre  Involution  geologique  et  de  s'y  conformer 
'  ll'  -  aussi  par  arcs.  II  va  de  soi  que  involution  geologique  fut  accompagnoe 
4 1  ulution  biologique  qui  transforma  des  distributions-repartilions 
i  "|i‘>  par  socle  en  distributions  de  neo-endemismes  par  are. 

1  cs  rapports  biogeographiques  entre  Formose  et  les  Philippines  revien- 
'ii  in  done  a  deux  phases  qui  ont  dure  des  dizaines  si  ce  n’est  des  centaines 
'll'  millions  d’annees,  ce  qui  explique  leur  complexity  (voir  fig.  I  el  5) 


sur  la  carle  clu  monde  acluel.  A  pen  d'exceptions  pres,  les  7  formes  des 
Trachypodacees  enriemiques  aux  Philippines  ne  se  rencontrent  aujouN 
d’hui  que  dans  les  montagnes  de  Luzon  (Benguet,  Bontoc,  etc.)  qui 
hebergent  aussi  les  genres  «  liimalayens  »  et  «  holarctiques  »  propres 
a  cette  lie  ( Lilium ,  Thesium,  Arenaria,  etc.).  Ces  Mousses  font  pendant  a 
Luzon  a  cellos  de  Formose  et  du  continent  asiatique.  Toutefois,  les  Trachv- 
podacees  ont  aussi  eu  depuis  tous  les  temps  une  distribution  assure? 
dans  le  domaine  du  Pacilique  Occidental,  donf  des  genres  tels  que  Tra- 
chypus  et,  surtout,  Duthiella  font  foi.  Deux  cartes  de  Van  Zanten  (voir 
notre  fig.  1)  nous  montrent  fori  exacLement  que  la  lisiere  du  Pacilique 
fut  atleinte  par  les  Trachypodacees,  en  principe,  par  deux  grands  axes, 
soil :  1)  Himalayas  -  Formose-  Luzon  :  2)  Ceylan  Inde  Meridional?  - 
Malaisie. 

Comme  repartition  c'est  banal  (voir  les  rappels  k  la  Panbiog.  ci-dessus), 
et  les  ii  traces  »  d’apparence  fort  curieuses  que  nous  devons  a  Li  &  Kim, 
et  a  notre  savant  Collegue  Pierre  Tixier  (voir  lig.  5)  n’y  ajoutent  que 
des  details,  que  ce  soit  par  socle  ou  par  arc. 

On  nous  dira  que  tout  ceci  est  fort  complique  et  ne  reiitre  aucuneinent 
dans  le  cadre  des  travaux  des  botanistes  et  des  zoologistes  classificateurs. 
Nous  le  nions  carrement.  C’est  bien  au  contraire  une  partie  toute  essentielle 
de  leur  reuvre  que  de  connattre  au  moins  par  tri's  grandes  lignes  les  rap¬ 
ports  que  nous  venons  de  souligner.  C’est  en  effet  ces  rapports  qui  ont 
determine  non  seulement  la  distribution  gcographique,  mais  la  formation 
luxonornique  a  partir  des  ancetres  pour  atteindre  enfin  les  genres  et  les 
especes  qui  partagent  notre  monde.  L’analyse  panbiogeographique  est 
unc  partie  fondamentale  de  la  taxonomic  et  de  la  systemalique.  Ces  sciences 
font  etat,  en  effet,  des  sous-produits  de  revolution  par  l’espace,  le  temps, 
et  la  forme  a  la  fois.  Or  bien,  il  est  manifeste  que  des  trois  facteurs  foneiers 
de  1'evolution,  soit,  Espace,  Temps  et  Forme,  deux  reviennent  par  defini¬ 
tion  a  la  biogeographie  scientifique  (—  panbiogeographie).  On  a  souvent 
pretendu  que  les  genres,  les  especes,  etc.,  ne  sont  au  fond  que  des  vues 
de  1’esprit,  et  que  la  realite  est  l’lndividu.  Nous  le  nions  une  fois  de  plus 
carrement.  L’evolution  se  fait  autant  par  indioidus  que  par  yrotipcs 
d'individus ,  et  il  ne  revient  aucunement  a  une  vue  de  l’esprit  d’en  cure- 
gistrer  les  sous-produits  par  des  categories  de  classification.  L'r spire 
existe  u  litre  de  niveau  devolution  (want  le  bindme.  Nalurellement,  I'cspiet 
n'esl  pas  le  bindme,  car  fort  nombreuses  sont  les  «  bonnes  especes  donl 
les  limites  sonL  assez  fioues  pour  faire  le  desespoir  des  botanistes  classifi¬ 
cateurs  (voir  Space,  500-505).  Nous  existerions  comme  llorno  (plus  on 
moins)  sapiens  m£me  sans  porter  le  «  bindme  »  Leon  Choizat,  done  par 
simple  fait  de  nature. 

1).  —  La  biooeographie  de  Formose  par  sa  raison  d’etre 

Telle  que  nous  l’avons  connue  dans  cet  article,  la  distribution  gco¬ 
graphique  des  Trachypodacees  fait  de  Formose  un  nveud  biogdographique 
important.  D’autre  part,  ainsi  que  nous  le  savons,  en  general,  cette  fie 
manque  de  groupes  (p.e.,  Dipterocarpacees  parmi  les  plantes  ;  Psittacidees 
parmi  les  oiseaux)  qui  sont  loin  d’etre  insignifiants,  et  que  l’on  retrouve 
aux  Phibppines  a  environ  350  km  au  sud  de  Formose.  Il  n’est  done  aucune¬ 
ment  douteux  que  la  distribution  gcographique  des  plantes  et  des  animaux 
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iK'  Formose  n’esl  .susceptible  d’aucune  explication  conforme  uu  bon  sens 
il’ii pres  ce  qu’en  dit  la  carle  de  nos  jours  et  la  distribution  geographique, 
prise  comme  telle,  des  laxa  qui  nous  son  I  contemporains. 

I  .nlendue  comme  repartition,  c'est-a-dire,  interprelee  par  serie  de 
points  mis  en  rapport  autant  par  l’Espace  (pie  le  Temps  et  la  Forme, 
la  hiofirographic  de  Formose  -on  de  toute  autre  region  — n'olTre  aucune 
ilillioulle  serieuse.  En  void  les  coordonnees  : 

l)  Formose  occupe  une  situation  de  choix  a  l'intersection  de  deux 
grands  axes  (  traces)  do  repartition,  soil  :  (a)  :  I’ormose  Himalayas  - 
t  a u case  Mediterranee;  (b)  Formose  -  Japon  Kamchatka  -  Philip¬ 
pines  -  Nouvelle-Guinee  Australie  -  Tasmanie  -  Nouvelle-Caledonie  - 
V  uvolle-Zelande.  Des  genres  tels  que  Zr.lkoua  el  Liquidambar  sont  les 
Mm. ins  des  rapports  biogeographiques  de  Formose  aver  le  Caucase 
el  la  Mediterranee  au  sein  d’anciennes  families  des  Angiospermes  (Ulma- 
r  s.  Hamamelidacees)  (1).  Par  rapport,  p.e.,  aux  Fagacees,  cette  fie 
n  ost  pas  moins  importante  a  titre  de  domaine  riche  en  genres  et  en  especes 
i  ir.  p.e.,  Li,  Himn-I.in,  Woody  Flora  of  Taiwan  83  IT.  1%3)  faisant 
pendant  a  Nolhofagus  dans  le  Pacifique  du  Sud-Ouest  et.  du  Sud-Est. 

!  os  deux  gran  des  traces  que  nous  venons  d’indiquer  se  raccoident 
sans  difTiculte  a  d'autres  (p.e.,  Afrique  Malaisie  ;  Fmmose  -  1  Himalayas  - 
hole  du  Sud-Ceylan  -  Madagascar  Tanganyika)  qui  sonL  tout  aussi 
in  port  antes.  On  remarquera  que  1’existence  de  ces  traces,  et  le  fait 
poo  certains  genres  et  groupes  les  parcourent  inlegralement,  quel  qu'en 
vo  i  le  sens,  ne  signilie  lou jours  pas  qu'on  a  le  droit  de  s’attendre  a  ce 
T  o  loutes  les  plantes  et  les  animaux  en  fassent  autant.  En  effet,  tel  ou 
hi  autre  groupe  se  retrouve  distribue  seulement  de  Formose  au  Japon, 
i  I'ormose  aux  Himalayas  Orientaux.  de  Formose  a  ITndochine  ou 
la  Malaisie,  etc.,  etc.  Ces  limitations  d’aire  et  de  parcours  n’infirment 
ic  llement  la  valeur  des  grandes  traces  que  nous  venons  de  signaler. 
I'"  elTet,  la  trace  :  I’ormose  Japon  ne  marque  elle-meme  qu’une  partie 
ol  ligoe  de  l'axe  :  Kamchatka  Tasmanie  -  Nouvelle-Zelande.  Puisque 
les  traces  et  ces  axes  n’ont  rien  de  theorique,  mais  represenlent.  comme 
hul  d' observation,  de  la  survivance  et  de  la  neo-formation  dans  lesquelles 
I  istoire  de  la  terre  et  celle  de  la  vie  sont  intimement  liees,  on  ne  s'etonnera 
I"-  de  ce  que  par-ci,  par  la  au  long  de  ces  traces  et  de  ces  axes  on  repere 
ci  ice  a  1’ analyse  precise,  desorniais  autorisee  par  la  biogeographie  scien- 
h  ique  des  domaines  presentanl  un  interet  tout  special  pour  le  bio- 
cingraphe,  que  ce  soil  surtout  par  raison  de  survivance  (p.e.,  Formose, 
la  Nouvelle-Caledonie,  la  Chine  du  Sud-Ouest)  ou  de  neo-endemisme 
<  1 1  - 1  • . .  la  Nouvelle-Guinee  par  rapport  aux  Oiseaux  Passeriformes).  Natu¬ 
re! lenient,  la  survivance  et  le  neo-endemisme  ne  s’excluent  aucunemenl. 

I '  ns  tout,  domaine  sounds  a  une  histoire  geologique  mouvementee, 
les  deux  se  retrouvent  ensemble  :  ainsi,  la  Colombie  eontient  a  la  fois 
'I  s  endemismes  de  survivance  de  Ires  vieille  date  (Mousses,  Hepatiques, 


i  On  rofcrouvera  il.-s  rapports  iti-  cel  ti-  mGme  mil uie  et  Gieiul.ie  el,,  /,  p.e.,  les  liuplior- 
.  Euphorbia  oriental  it  (Caucase,  ArmGnie)  est  ii  peine  difTGrente  de  E.  calonesiaca 
1  'ieiir  de  Formose).  On  remplirait  sans  dilficultiS  de  longues  pages  nvec  des  fails 
"  genie.  Nature  ne  fail  que  rGpdter.  Kile  se  le  doit,  car  ses  loi-s  sont  simples,  de  telle 
qu'uue  fois  la  loi  bion  airetee  tout  reviont  au  mfime.  ti-Gs  souvent  sous  des  apparences 
mdictoii'es,  myslerieuses,  etc.  L'homme  voit  ti'Gs  mal  1  esseutiel  muis  trouve  grand 
dr  U  s'amuser  avec  des  details.  O'esl  tan  tot  ii  rire,  tantdt  ii  pleurcr. 
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Velloziacees,  Fagacees,  etc.)  aussi  bien  que  des  endemismes  par  nco- 
fonnation  relativemeut  recente  (Mamraiferes,  Oiseaux  surtout  Passeri¬ 
formes)  (I).  Un  domaine  avantage  de  la  sorte  est  evidemment  tres  riche 
au  sens  biologii|ue  autant  que  fort  interessant  en  raison  de  sa  geography 
et  geologic.  Nalurellenient,  il  s’insere  en  biogeographie  sur  des  traces 
et  des  axes  importants. 

2)  Formose  a  environ  -10  monts  (Li,  IIuin-Ljn,  Pacific  Science  8  (2); 
179  IT.  1953)  dont  l'altitude  cxcode  les  1  000  metres.  Plusieurs  d’i-ritre 
eux  depassent  les  3  500  metres  (Mt  Morrison  (Niitaka  des  Japonais; 
Yushan  des  Chinois)  atteint  vers  les  1  000  metres).  Rangees  par  chaines 
d'apres  une  geographic  qui  nous  parait  encore  plus  compliquee  sur  uue 
superficie  d'environ  36  000  km  caries  que  celle  de  Madagascar,  ces  rnon- 
lagnes  font  de  Formose  un  ncvud  d'importance  dans  1'histoire  de  la  vie. 
l.es  nomhrcux  Coniferes  de  Formose  attestent  la  survivance  par  des 
genres  monotypiques  ou  oligotypiques ;  certains  grands  genres  de  File 
riches  en  especes  (p.e.,  Sijmplocos,  Rhododendron)  soulignent  surtout  la 
neo-formation.  Evidemment  un  neo-endemisme  bien  fourni  ne  saurait 
etre,  dans  l'ensemble.  de  fraiche  date  (voir  Princ.  la  :  616  IT.  ;  op.  cit. 
lb  :  1 151  IT.  :  Space  259  IT.,  etc.)  (2).  II  revieut  par  necessite  autant  a  la 
survivance  qu’a  la  neo-formation. 

3)  La  geographic  courante  pent  neanmoins  ne  jouer  que  le  role  d'un 
trompe-l’ail,  ce  dont  Formose  donne  tin  exemple  particulierement 
frappant.  Son  extremitc  sud  (Peninsule  de  Hunchuen  (Hengchun : 
Kosyuu  en  langue  japonaise)  ;  voir  lig.  5  B)  fail  geographiquement 
partie  de  l’ensemble  de  File.  II  en  est  tout  autrement  d’apres  ce  qu’en 
assure  la  biogeographie  (voir  Li,  H.-L.  &  Keng,  H„  in  Taiwania  1 : 
103-128,  1950).  Cette  peninsule  a  une  flore  qui  lui  est  particuliere,  dont 
la  limite  septentrionale  atteint  a  Formose  les  parages  du  Mt  Tauwshan 
(Daibusan),  mais  qui,  hors  de  File,  se  raccorde  assez  loin  par  tout  un 
resea u  de  traces  d’apparence  «  mysterieuse  »  (ce  ne  sont  au  fond  que  des 
traces  de  fort  ordinaire  type  «  horstieu  »:  voir  Panbiog.,  Vol.  1  :  61-1, 
fig.  81,  625,  lig.  83,630,  lig.  84.  633,  lig.  86,  667,  fig.  92,  686,  fig.  95.  687, 
lig.  96:  op.  cit.  Yot.  2a:  376,  lig.  171,  M85,  fig.  1 76,  391,  fig.  176  A.  101, 
lig.  177,  121,  lig.  179,  122, fig.  180,  121,  lig.  181,  474, fig.  184,  -179,  fig.185, 
518,  lig.  191,  531,  fig.  193,  532,  fig.  19-1.  5.34,  lig.  195,  549,  tig.  197,  563, 
lig.  199,  576,  lig.  200,  594,  lig.  202,  603,  fig.  203,  607.  fig.  204  A,  611. 
fig.  205,  619,  fig.  208,  647,  fig.  212,  668,  fig.  214  ;  op.  cit.' Vol.  2b  :  780, 
fig.  230  A,  792,  fig.  231,  793,  fig.  232,  804,  fig.  234,  811,  fig.  235.  824, 

il)  Oil  suit  que  la  Colombie,  bien  que  sept,  fois  et  do.nii  moil idre  que  ]e  Bresil  par  sa- 
KUpei-licie,  ddnorubre  autant  de  tonnes  d'Oiseaux  que  ce  dernier.  Il  est  certain  (voir 
I’anbiog.,  Vol.  1,  en  general)  que,  si  In  t'ulumbie  a  die  particulidii-menl  luvorisei .  ivln 
revient- surtout  a  son  histoiro  gdologique  a  partir  du  Ordtucd  Moyen,  plus  encore,  pemliuil 

(2)  Nous  regrettons  de  lie  pouvoir  discuter  la  question  h  fond,  ce  quo  nous  espelflB 
pouvoir  faire  autre  part.  Dims  Cette  atleute,  nous  dirons  il  nos  lecteurs  que  beouomp 
trop  de  donrid.-s  d'ago  de  la  lilt  drat  lire  biologique  Courante  reViciment  li  une  nidthnde 
de  calcul  ddfectueuse.  On  ignore  trop  souveut  le  niveau  /revolution  pour  Insister  au 
oontraiiv  a  I'exces  sur  le  document  jomile  (I'Ornitborbynque,  par  exemple,  lie  seroU1 
vieux  que  de  quclquee  millions  d’anndes  h  en  croire  les  fossiles  que  nous  en  avous  ;  il 
dvidemment  tn-nucoiip  plus  age  rumme  niveau  d’dvolution).  On  imagine  des  "  migrations  1 
dont  on  tire  la  conclusion,  par  exemple.  qu’un  genre  aussi  ancien  que  Narchunu  revient 
parson  « urigine  -ii  quelques  millions  d'niindes  ii  peine.  Cost  faux,  pire  encore,  ronlinm' 
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:,/  11.,  hg.  o.  p.  o.l)  ;  etc.).  11  c*st  done  certain  que  ..  l'Jle  de  Formose  .. 
,1,-  In  geographic  de  nos  jours  equivauL  a  tout  un  ramassis  d'  ..  iles  »  pour 
!>'  biogeograpke  bien  informe.  Les  Philippines  (voir  fig.  f>)  sonl  dies 
;1,issi  morcelees  en  des  « iles  d’ile  autant  par  leur  geologie  que  par  leur 


l.e  tableau  que  nous  venons  de  dresser  explique  assez  facilement 
(marquoi  et  comment  les  Trachypodac^es  sont  nombreuses  a  Formose 
I  lirs  y  sont  parvenues  par  des  formes  ancestrales  a  fort  pouvoir  evolutif  i 
s  s'y  ,s®nl  devdoppees  dans  un  decor  geographique  et  gdologique 
lawinsant  la  survivance  autant  que  la  neo-formation.  Si  ce  decor  avail 

. .  Mousses  vers  la  Colombie.  ce serait  cette  republique qui  prendrait 

nnjoiu.l  hiu  la  place  de  Formose  dans  la  phytogeographie  des  Trachv- 
tacoes.  (.’est  une  verile  de  La  Palice  que  noire  savant  collegue  Gausskn 
((-.graphic  des  Plantes,  32,  1954)  a  fort  bien  saisie  la.  on  il  nous  dit  - 
s  1  11  -v  a  de  Sapm  au  Portugal...  rest  parce.  que  cel  arbre  n’y  est 
i ;  1 1  ; " s  venu.  Le  milieu  actuel  n'est  done  pas  le  seul  obstacle  a  (’extension 
(i'  "rL‘s-  *  c’est  frappant  de  simplicity  autant  que  de  verity.  Malheureuse- 
""  1  Homunculus  adore  ce  qui  est  complique  quitte,  naturellemenl, 
ii  ne  pas  le  lire  du  tout. 

‘ms  nous  Hattons  que  nos  lecteurs  admettront,  apres  ce  qu'ils  viennenl 
il.  lire,  que  l’analysc  particuliere  des  endemismes  des  Trachypodacees 
a  I  "lmose  ne  saurait  presenter  des  diflicultes  plus  serieuses  que  celles 
lt'urs  a«res  en  general  hors  de  cette  lie.  Naturellemenl,  1’analyse  par- 
'"h'-‘re  d’un  groupe  exige  des  precisions  qui  vont  plus  loin  que  des 
so  pies  indications  de  locality.  Par  exemple,  nous  savons  toujours  fort 
P‘ n  ,Jes  habitats  des  Trachypodacees  de  Formose.  et  nous  ne  pouvons 
"1  pier  en  general  que  sur  un  minimum  de  specimens.  S’il  est  facile 
it  I  lire  de  la  bonne  biogeographie  par  grandes  lignes  d'apr&s  des  indiea- 
i"  ns  meme  assez  soimnaires,  des  analyses  poussees  demandent  une 
do<  ii  mentation  etendue  et  exacte. 

i'lmme  nous  ne  sommes  aucunement  des  specialistes  en  Muscinees, 
anus  nous  bornerons  a  faire  ici  usages  des  donnees  cpie  nous  tenons  de 
1  ZANTiiN  en  suggerant  a  nos  lecteurs  des  questions  qu’il  leur  reviendra 
'I  profondir.  Une  fois  mis  au  couranl  dela  methode  d’analyse  que  nous 
pin  unisons,  ils  sauront  faire  beaucoup  mieux  que  nous  en  mellant 
an  point  ce  qui  leur  appartient  de  droit. 

!  cs  sept  Trachypodacees  endemiques  a  Formose  —  nous  ne  pouvons 
m  •  occuper  ici  que  d’elles  —  sont  :  1)  Trachypus  bicolor  var.  scindi- 
F  -  I.  Prov.  of  Taityu,  Ekijukei  :  on  trees  » ;  2)  V.  lonyifolius  -  ,.  Mt 
Nl  lka  (Mt  Morrison  »)  (ecologie  inconnue)  ;  3)  Trachypndopsis  for- 
iii"  ■uui  -  «  Prov.  of  Taichu,  Mt  Noko  »  (ecologie  inconnue);  1)  Pmido- 
'/'  "lollops is  horrida  fa.  laxifolia  -  «  Taihoku,  Mt  Taikei  »  (ecologie 
llllue)  :  r>)  Dulhiella  rabusta  -  «  Prov.  of  Taihoku,  Doha  ;  on  rocks  >. ; 
'hilhiella  fnrmusana  -«  Prov.  of  Tainan,  Mt  Kodama  ;  on  moist 
!’"]!  1)11  decayed  logs  »;  7)  i).  flaccida  var.  media  -  «  Prov.  Taihoku, 
Ay.iku  o  (ecologie  inconnue). 

1  S  localites  des  materiaux  revenant  a  Formose  offrent  malheureuse- 
"UnL  des  dilliculles.  Pendant  un  demi-siecle  (environ  1895-1915),  les 
l  ll  nymes  de  Pile  reviennent  a  la  langue  japonaise  ;  a  partir  de  1945 
as  sont  donnes  en  ehinois.  En  ajoutanl  aux  noms  en  ces  deux  langues 
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les  noms  courant  dans  les  cartes  d'avant  1895,  et  en  faisanl  la  pari  a  (|es 
orthographes  varices,  on  atteint  a  tin  degre  de  complication  cjui  ne  facilile 
guere  l'ccuvre  du  taxonome  el  du  biogeographe.  Par  cxemple,  ce  uu| 
pour  nous  est  toujours  le  Ml  Morrison,  foyer  remarquable  d'endcinismc 
el  le  pic  le  plus  eleve  de  Formose,  etait  pour  les  .Japonais,  Niilaka-ijamn 
(ou  jV iiiakn-san),  el  esl  j)our  les  (Illinois  Yu-slum.  Morit  Noko  (on  Solto- 
s an)  des  collecleurs  japonais  est  pour  les  C.hinois  Nenijkaoshan,  etc. 
Nous  avouons  ne  pas  posseder  a  I’heure  qu’il  est  une  connaissanee  plus 
approfondie  de  la  geographic  de  Formose.  et,  sous  cette  reserve,  nous 
ferons  observer  :  1)  Trois  des  endemisines  des  Trachypodacees  a  Farinose 
icviennent  an  nord  de  Pile  (Province  de  Taihoku  (en  chinois,  Taipei)) 
(soil  Pseudospiridentopsis  horrida  fa.  taxi  folia,  Duthielta  robustu ,  /).  //«<•- 
cida  var.  media)  :  deux  appartiennent  aux  liautes  montagnes  de  Test 
et  du  centre  (Ml  Morrison  (.1950  m) :  Trachypus  lorvjifolius  ;  Ml  Noko 
(.'1  875  m)  :  Trachypodopsis  formosanu ) ;  un  esl  a  rapporter  an  sud-miest 
de  File  (Prov.  de  Tainan  :  Duthiella  formosuna ) ;  un  (Tr  achy  pus  bicolor 
var.  scindifolius)  revient,  sauf  erreur,  an  sud-est  (Prov.  de  Tailo  (en 
chinois  Taotung)). 

A.  en  juger  par  ce  tableau,  les  Trachypodacees  de  Formose  ne  renirenl 
pas  dans  la  floie  de  la  Peninsula  de  llunchuen.  Files  appartiermenl 
au  contraire  au  domaine  d'endemisme  normalement  lie  a  la  region  «  Sino- 
Himalayenne  »  ct  aux  montagnes  de  Luzon  (region  de  Bonloc-Ben- 
guel,  etc.),  ce  qui  n’esl  aucunement  de  I'inattendu.  C.es  donnees  ne  soul, 
naturellement,  cpie  fort  provisoires  car  nous  manquons  toujours  —  nous, 
du  moms  —  d'une  connaissanee  approfondie  de  la  phytogeographie 
des  Mousses  de  Formose.  Nous  pensons  que  les  Japonais  s'en  sonl  iadis 
occupes  (voir,  par  exemple,  pour  les  Ptcridophytes  des  Hots  aulour  de 
Formose,  Sasaki,  S.,  in  :  Dpt.  of  Forestry,  Government  Research  Inslilulc 
(Tahoku,  Taiwan),  Report  No.  21,  1937),  mais  nous  preferions  loujours 
nous  en  lenir  a  des  donnees  de  fait  plutot  qu’a  des  appreciations  pliyln- 
geographiques  de  type  courant. 

Ce  serait  de  la  pure  presomption  de  noire  part  que  de  juger  de  la  taxo- 
nomie  de  Van  Z.wn.N.  qui  nous  parait,  telle  qu'elle  est,  fori  ftcceplable 
a  nos  fins.  En  tout  cas,  il  n’a  vu  lui-meme  que  des  materiaux  assez  minces 
des  Trachypodacees  endemiques  a  Formose,  ce  qui  est  pour  nous  facile 
a  comprendre.  Ge  n'est,  a  la  veritc,  qu'au  prix  d’un  assez  long  sejour 
a  Formose  qu'on  pourrail  esperer  rriettre  au  point  la  biogeograph ic  de 
cette  He  d’une  maniere  precise.  On  ne.  pourrait  evidemment  pas  puiscr 
les  connaissances  nccessaires  a  ce  travail,  menie  a  litre  fort  provisoirc. 
dans  les  pages  d’un  texte  qui,  aujourd’hui  tres  repute  outre-AI  la  clique 
(Darlington,  P.  ,1.  Jr.,  Zoogeography  The  Geographical  Distribution 
of  Mammals,  1957  ;  voir  pour  notre  opinion  de  cette  oeuvre,  Panbiog. 
2b  :  1613  IT.),  nous  apprend  tout  ce  qu’on  doit  savoir  en  23  Jignes  de 
texte,  soil  en  conclusion  (op.  cit.  192)  :  «  [Formosa]  has  evidently  been 
connected  to  the  mainland  recently,  for  its  fauna  is  mainly  that  of  Sou¬ 
thern  China  but  less  diverse  ».  Si  jamais  il  est  vrai  que  :  «  Birds  are  nume¬ 
rous  on  Formosa  but  less  so  than  in  comparable  area  of  the  tropical 
mainland  of  Asia  »,  on  se  demandera  toujours  pourquoi  pas  un  seul 
Perroquet  (1(1  especes  en  lj  genres  avec  de  nombreuses  sous-especes 
reviennenl  aux  Philippines;  voir  Delacour,  J„  &  Mavk,  E.,  Birds  of 
the  Philippines,  1 940)  n'a  pu  traverser  les  350  km  de  mer  (et  d'flots!) 


Source :  MNHN,  Pa, 


>'iil i'1'  1  -nzon  cl  Formose.  Celle  question  serail  mal  placee  id.  si  plusieurs 
iniportant.es  families  vegetales  n’en  avaient  pas  fail  autant.  II  est  aussi 
[vmarquahle  que  les  1  rachypodacces  des  Philippines  reviennent.  ainsi 
(|uc  nous  I’avons  deja  sign  ale.  pour  la  pluparl  a  un  domaine  dc  Luzon 
rnimu  par  sa  (lore  ■■  holarctique  »  el  «  himalayenne  ».  On  dirail  que  fori 
pi  a  sont  les  naturalist  es  qui  se  sont  apereu  que  la  bio  geo  graphic  sricn- 
li/i'que  est  une  seule  autant  pour  les  plantes  que  pour  les  animaux. 

II  nous  parai't  toujoms  ulile  de  consigner  ici  quelques  observations 
■•in  sujet  d’un  endemisme  do  Formose  que,  bien  que  d’un  rang  laxonomique 
mi!  has  ( Pseudosp  iri  den  tops  is  horrida  fa.  laxifolia),  ne  manque  pas 
il  mlcrel  pour  notre  article.  L'espece,  P.li.  ( horrida )  est  rapportee  des 
. . it  agues  du  nord  de  Formose  (Massif  de  Tallin)  (Daiton),  Prov.  de 

I  'ihoku.  qui  n’attcint  pas  plus  que  1  1  Id  m  (voir  Li,  I  I. -I...  Woddy  Flora 
ul  Taiwan  5.  19(53)).  Un  deuxieme  specimen  est  cite  du  Ml  Taikei 
d  ins  la  meme  piovince.  Cette  Mousse  vit,  d’apres  Van  Zanten  (op.  cil. 

*,|>  ■' «  On  trees,  limestone  cliffs  and  granitic,  ground  from  800  to  It  700  m 
altitude  ». 

I.a  fa.  laxifolia  nous  est  connue,  elle  aussi.  du  Ml  Taikei.  Van  Zanten 
i  is  dit  (loe.  fit.)  q  if  die  :  “  DilTers  from  the  typical  form  in  being  some- 
"  tml  lew  robust,  not  tinged  with  brown  or  black  and  especially  in  being 
/'"'///  foliate  ».  Sagace  ainsi  que  d’habitude.  Van  Zanten  ajoule  (loe. 
rit.):  <■  In  how  far  the  above  mentioned  differences  with  the  typical 
i"rm  are  stable  ones  or  have  been  caused  by  an  aberrant  habitat  will 
Live  to  be  investigated  with  the  help  of  further  material,  but  because 
hitherto  no  intermediate  forms  have  been  found  it.  is  in  my  opinion 
justified  to  consider  the  plants  as  to  be  a  separate  form  ». 

Nous-  observerons  pour  noire  part:  1)  II  est  tres  possible  cpie  cetle 

lorma  »  ne  revienne  qu’a  «  an  aberrant  habitat  »;  2)  II  est  tout  aussi 
possible  que  I'habitat  en  question  fasse  partie  d’un  micro-elimat  on 
L  lorme  serai t  «  stable  » :  3)  II  n’est  pas  a  exclure  que  Mt  Taikei  suit 
ui  'ins  «  simple  »  pour  le  biogengraphe  qu'il  ne  l’est.  pour  le  geographe  ; 

I I  II  se  pourrait  qu'il  s’agisse  d'une  forme  nettement  «  orophile  » ; 

>  On  ne  saurait  enfin  oublier  une  consideration  qui  pourrait  6tre  tres 
importante.  Le  genre  Trachijpus  (Van  Zanten,  188)  fut  divise  par 
I  i  i:  i  si '.men  en  deux  sections,  soit :  a)  Eutracliypus  «  Plants  robust,  in 
I:|a  mats...  stem  and  branch  leaves  not  or  slightly  differentiated  » ;  b) 
M ierolrachypus  - «  Plants  slender...  in  dense  mats...  stem  and  branch 
Lives  rather  strongly  differentiated  ».  Van  Zanten  est  toujours  de 

i  1  is  (op.  cil.  489)  que  :  «  Although  the  differences  between  the  two 
sections  in  general  are  clear  enough  it  is  in  my  opinion  not  practical 
I"  divide  the  genus  into  the  two  sections,  because  they  more  or  less 
gradually  pass  into  each  other  ».  Nous  le  croyons  volonliers,  mais  nous 
I'  "ms  remarquer  qu’on  revient  ici  a  des  caracteres  foliaires  et  a  des 
1  | 'ports  entre  «  brrnche  »  el  « feuille  » (|ui  nous  paraissent  eLre  inqiortants 
lH1|'r  ces  Mousses  Ires  en  general.  II  est  done  toujours  possible  que  la 
,;i-  laxifolia  constitue  une  «  mutation  »,  qui  doit  tout  a  Torthogenese 
T'liaire  des  Trachypodacees  et  rien  a  l'ambiance,  soit.  a  1’  «  adaptation  » 
nn  sens  courant  du  terme.  Nous  n’exclurous  toujours  pas  a  priori  que 
"Me  «  mutation  »,  sans  pout  cela  rien  ne  devoir  a  l'ambiance  en  taut 
telle,  soit  aujourd'hui  «  slabilisee  »  dans  un  environnement  qui  lui 
l'sl  particuliei.  On  voit  toujours  tres  mal  en  biologic  si  on  confond  ec 
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qui  revient  aux  grandes  tendances  d’un  groupe  (pour  nous,  e’est  de  l’ortho- 
gene.se  ;  pour  la  biologie  d’outre-Atlantique  ce  ne  serait  que  de  la  «  direc- 
Lional  Evolution  »,  mais  les  mots  n’ont  jamais  fait  les  choses  que  ce  suit 
d’un  c6te  ou  de  l'autre  de  l’ocean)  avec  ses  «  adaptations  ».  «  Adaptce  » 
de  grands  millions  de  fois  tout  au  long  de  eentaines  de  millions  d’annees, 
une  Mousse  n’est  toujours  pas  devenue  tine  Hepatique.  Elle  est  ce  qu  elle 
fut  et  ce  qu’elle  sera  grace,  croyons  nous,  &  son  orlhogenese  (—  Law  of 
Growth  de  Darwin  :  «  Directional  Evolution  »  de  Simpson,  etc.,  etc). 
Le  nier  (voir  Space  657  IT.)  e’est  faire  des  questions  de  mots  ce  qui  petit 
etre  de  la  savante  theorie  mais  n'est  jamais  de  la  bonne  regie. 

E.  —  Conclusions  generales 

Nous  croyons  que  les  observations  et  les  pensees  qu’on  vient  de  connailre 
sont  susceptibles  de.  donner  a  nos  lecteurs  une  idee  preliminaire  tie  la 
marche  de  l’analyse  panbiogeographique  et  de  ses  possibility  dans 
plusieuts  domaines.  Pour  nous,  la  bicigeographie  est  essentiellement 
une  science  de  synthese.  Elle  n’oppose  aucunement  la  classification, 
la  phylogenie,  la  cytogenetique,  l’ecologie,  la  geologie,  etc.,  car.  an 
contraire,  elle  leur  fournit  un  fond  comniun  de  principes  par  rapport 
au  temps  et  a  l’espace  dans  1’evolution. 

En  nous  servant  exactement  des  memes  principes  et  de  la  inline 
methode,  nous  aurions  pu  analyser  ici  ou  autre  part  la  repartition  d'un 
genre  d’Hepatiques  a  Madagascar  ou  de  certains  mollusques  au  Bresil,  etc. 
L’analyse  panbiogeographique  atteint  les  substances  qui  se  cachent 
sous  le  nom  de  la  classification,  et  en  donne  raison  d’une  maniere  que  ni 
la  «  phytogeographie  »  ni  la  «  zoogeographie  #  courantes  sont  en  rial, 
d’emuler.  Malheureusement,  on  ne  peut  elablir  des  principes  d’ordre 
general  qu'a  la  condition  de  soumettre  a  un  exanten  critique  de  faille 
des  milliers  de  cas  de  distribution  geographique  pris  parmi  les  groupcs 
les  plus  divers  dans  le  monde  entier.  Cette  analyse  aboutit  a  des  icinres 
massives,  toultues,  souvent  litigieuses  (on  ne  transige  pas  avec  des  idee. s ; 
trois  mots  sufiisent  a  rectifier  un  fait  mal  enonce,  alors  que  les  fausses 
habitudes  de  la  pensee  exigent  de  bien  longues  discussions),  mais  rest 
a  prendre  ou  a  laisser. 

Si  nos  collegues  de  langue  franeaise  le  veulent  bien,  ils  pourront 
sans  grande  dillicultd  rectifier  et  approfondir  nos  conclusions.  Noire 
ceuvre  est  imparfaite  ainsi  que  Test  tout  debut  mais  elle  trace  une  voir 
a  qui,  nous  en  sommes  certain,  l’avenir  appartient. 


Source :  MNHN,  Par 
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Contribution  a  la  Bryoflore  du  Nord  Vietnam 

par  Thomas  P6cs  (1) 


i 'ans  le  cadre  de  1  accord  scientilique  eL  culturel  hungaro-vietnamieu, 
"llL  ct  septembre  1963  j’ai  fail  tin  voyage  de  collecte  pendant  deux 
II,  s  sur  le  territoire  du  Nord  Vietnam.  En  partant  de  Hanoi,  nous 
ii  ns  parcouru  les  forets  vierges  tropicales  des  environs  de  Iluong-Son 
I!  -vince  de  Ha-Tinh),  des  environs  de  Quy-ChAu  (province  de  NgM-An), 
I1"-  mangi°ves  et  les  lies  de  la  baie  d'Hu-Long,  les  fordts  montagnardes 
Immi'les  des  environs  du  Tam-Dao  el  de  Sa-Pa  (Chapa),  et  enfin  nous 
:n  us  sejourne,  plus  longtemps.  dans  le  pare  national  de  la  foret  vierge 
'!'  Cuc-Phuong  (province  de  Ninh-Kinh). 

v"  c0llls  de  mon  voyage  de  recherches  j’ai  eu  la  compaguie  de  nos 
'•  yes  vietnamiens  Ngoven-Dang-Khoi,  Ngu v en-A nh-Tiep  ct.  Tiiai- 
\  -I  hung,  docteur  es  Sciences  biologiques.  Je  leur  renouvelle.  ici, 
m  remerciements,  ainsi  qu'au  I)r  B.  0.  van  Zanten  pour  la  revision 
if  inelques  especes  critiques. 

I  cours  do  cette  mission,  outre  l'elude  phytosociologique  des  Epi- 
I'1  les,  j’ai  collecte  ties  Phanerogames,  des  Mousses,  des  Hepatiques, 
1,1  i-ichens,  des  Insectes  et  enfin  des  Mollusques.  Dans  l’article  qui 
S'  i.  je  voudrais  publier  les  premiers  resultats  sur  mes  recoil  es  bryo- 
I"  -lues.  En  plus,  j’ai  determine  du  materiel  provcnant  des  collections 
if  M.  Teisjebe,  mcteorologue  polonais  (2)  (1960-1901),  de  celles  de 
V.  loseph  Jeanfi.ong,  botanisle  hongrois  (1962)  et  de  celles  deM.  Thai- 
\  -  lituNG.  Dans  mes  listes,  je  mentionne  la  station  et  le  num  du  col¬ 
ly  i  ur.  Si  1’espdce  est  nouvelle  pour  le  Nord-Vietnani,  le  Vietnam  ou 

1  '"‘lochine,  je  1’indique  et  dans  ce  cas  je  mentionne  la  distribution 

1  espece.  Pour  reconnaiLre  les  especes  deja  decrites  ou  recollees  en 

. 'cl'ine,  je  me  suis  servi,  des  travaux  mentionnes  dans  les  biblio- 

I'i'ics  de  A.  Petelot  (3),  P.  Tixieu  (4)  et  de  T.  Poes  (5). 

Abrdviations  employees  dans  rent!  mutation. 

T  :  Toukin  (Bac-bo)  :  Nord  Vietnam. 

A  :  Annam  (Trung-bo)  :  Centre  Vietnam. 

(pot)  :  collecte  par  lo  mdtdorologue  polonais  M.  Teisjebe. 

(T)  :  collecte  par  M.  Thai  van  Thong. 

(J)  :  collecte  par  M.  J.  Jeanplong. 

(P)  :  collect'd  par  l’auteur. 

Ohaire  do  Botanique  <le  l'lnstitut  lY-dagogique,  Eger,  Hongi-ie. 

M.  Kec  a  eu  1’obligeance  de  me  communique!-  ce  materiel  en  vue  de  son  etude, 
■bbliographio  botanique  de  l’ludochlne  (Archives  de.  Recherches  Agronomiques 
Morales  du  Vietnam,  XXIV.  1955,  100  pp.). 

'  Inventaire  des  Mousses  indochinoises  (Rev.  Bryol.  IAchtnol.,  XXXI.  1962,  p.  201- 

)  Prodrome  de  la  Bryoflore  du  Vietnam  (Ann.  Acad.  Red.  A  g  Hens  is.  nova  ser.  a, 
'•  1>.  -158-496). 


Source :  MNHN,  Paris 


].  —  l%Nl'MERATION  DES  MOUSSES  KECOi.TKES 

Fissidens  anonialu s  Montg.  T  :  Monts  Hoang-lien-son,  sur  wore* 
de  Betula,  de  Quercus  dans  les  forcts  au-dessus  dc  Sa-pa,  alt.  I  700- 
1  800  m  (P),  sur  ecorce  cVOrmvsia  sp..  all.  2  000  m.  pres  O-quy-lui  (P). 
Nouveau  pour  le  \ord  Vietnam.  Distrib.  :  Indes,  Siam,  Java,  Phi¬ 
lippines,  Indochine. 

Fissidens  Hollianwt  l)z.  el  Mb.  —  T:  Parc  National  Cuc-Phuong 
(prov.  Ninh-Binh),  sur  ecorce  dans  line  foret  primitive  ombrophile  pres 
X.  Dong-COn  (P).  Nouveau  pour  I'lndoeliine.  Distrib.  :  Java,  Sumatra. 

Fissidens  MiUenii  Paris  var.  juoensis  Fleisch.  'I  :  Sur  terre  schisteuse 
pres  Tam-dao,  all.  950  m  (P).  Nouveau  pour  le  Nord  Vietnam.  Distrib. : 
Java,  Sumatra,  Ccylan,  Singapour,  Sud  Vietnam. 

Fissidens  nobilis  Griff.  —  T  :  Monts  Hoang-lien-son,  sur  rochers 
schisteux  irrigues  <lans  la  reserve  forestiere  pres  Sa-pa,  alt.  1  K00  m 
(Pi.  Nouveau  pour  le  Nord  Vietnam.  Distrib.  :  lnde,  Birmanie,  Chine, 
Japon.  Cevlan,  Sumatra,  Java,  Philippines,  Indochine. 

Fissidens  Polieri  n.  sp.  A  :  Sur  terre  i  ocheuse  calcaire  pres  Quv-Cliau 
(prov.  Nghfi-an),  all.  350  in  (P). 

Fissidens  stibbrachijneuron  Ther.  et  P.  de  la  V.  —  A  :  Sur  terre  rouge, 
de  la  route  forestiere  pres  Quy-Chau  (prov.  Nghe-an),  alt.  300  m  (P). 
Nouveau  pour  le  Nord  Vietnam.  —  Distrib.  :  Sud  Vietnam. 

I'issidens  sylinilicus  Griff,  ssp.  ttr.ulealus  (Fleisch.)  Wijk  el  Marg. 

1  :  Pare  National  Cuc-Phuong.  Sur  tuE  calcaire  mouilk  dans  la  fon  t  de 
rochers  pres  Dang,  alt.  300  in'  (P.  revid  B.  O.  van  Zantkn).  Celle  sow- 
espece  est  nouvelle  pour  I’lndoeliine.  Distrib.  :  Java. 

I'issidens  Teysmannianus  \)z.  et  Mb.  T  :  Monts  Hoang-lien-son. 
Sur  ecorce  de  Quereus  onjodon  au-dessus  de  Sa-pa,  alt.  1  700  in  (P). 
et  sur  rochers  ca  lea  ires  ombrages.  Nouveau  pour  rindoehine.  —  Distrib. : 
Java. 

Fissidens  wichitrae  Broth.  —  A  :  Sur  terre  aux  bords  de  riviere  pres 
de  la  reserve,  forestiere  Huong-Son,  dans  la  foret  dense  (prov.  Ha-tinh), 
alt.  350  m  (P)  ;  sur  rochers  calcaires  ombrages  pres  Quy-Chau  (prov. 
Nghe-an),  all.  .',50  m  (P).  Nouveau  pour  rindoehine.  —  Distrib.  lava. 

LeUrobryum  aduncum  Dz.  et  Mb.  —  T  :  Sur  ecorce  d'Erylhrophhmn 
fordii  dans  les  liionts  Pu-ban,  alt.  900-1  000  m  (J).  Nouveau  pour  lr 
Non!  Vietnam.  -  Distrib.  :  Nepal,  Andaman,  Java,  Borneo,  Indochine. 

Leiicobryum  ungustifolium  Wils.  A  :  Sur  ecorce  de  Y  alien  tonkinensis 
dans  la  foret  dense  pres  d’Huoug-Son  (prov.  I-Ia-Tinh),  alt.  380  m  (P). 

Leucobryunt  neilgherrensc  C.M.  T:  Monts  Hoang-Lien-Son.  Sur 
ecorce  de  Cunninghamia  lanceolatu  et  de  Quercus  oxyodon  pres  Sa-pa. 
alt.  1  650-1  800  m  (P). 

Leiicobryum  Poilanri  Ther.  A  :  Sur  tronc  couche  eii  foret  dense 
pres  de  Huong-Son  (prov.  lla-tinh),  alt.  350  ni.  Nouveau  pour  le  Viet¬ 
nam.  Distrib.  :  Cambodge. 


Source :  MNHN,  Par 
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Jj'ucobryum  Tnijsmcmniamm  'Dz.  el  Mb.  —  A  :  Sur  6corce  dans  nne 
t, ,!•  '■!  dense  pres  Huong-Son  (prov.  Ha-Tinh),  alt.  .’180  m  (P).  \onvcan 
pour  l'lndochine.  Distrib.  :  .Java,  Borneo. 

I.aicophanes  glaucescens  C.M.  —  T :  Parc  National  Cuc-Phuong.  Sur 
i(orce  du  Pte.rospermum  lancaefolium,  for&t  dense  primitive  pres  X. 
pong-con  (prov.  Ninh-Binh),  alt.  250  m  (P) ;  A  :  sur  ecorce  pres  Ifuong- 
Son  (prov.  Ha-Tinh).  alt.  300  m  (P).  [Xouveau  pour  le  Xoril  Vietnam. 

I  list  rib.  :  Inde,  Java,  Sumatra. 

Ocloblepharum  albidum  Hedw.  —  T  :  Sur  ecorce  de  Pinus  Massoniana 
cull ivc  au-dessous  de  Tam-Dao,  alt.  100  m  (P).  Xotiveau  pour  le  Xoril 
Vii-tuam.  Distrib.  :  pantropical. 

Mnium  dilalalum  Mitt.  —  T  :  Sur  ecorce  de  Cyalhea  pres  Tam-Dao, 
all.  I  000  in  (P) ;  Monts  Hoang-Lien-Son.  Sur  les  murs  a  la  station  inetco- 
rnl.ieique,  sur  rochers  calcaires  ombrages,  sur  brindilles  et  sur  les  troncs 
de-  arbres  pres  Sa-Pa,  alt.  1  600-1  800  m  (pol,  P).  sur  troncs  dans  la 
I'm  |  dense  au-dessus  de  ()-quy-hd,  alt.  2  100-2  200  m  (P).  Xouveau 
|iiu:r  I’lndochine.  Distrib.  :  Khasia. 

Mnium  roslralum  Schrad.  —  T  :  Monts  Koang-Licn-Son.  Sur  ecorce 
el  sur  rochers  calcaires  ombrages  au-dessus  de  Sa-Pa,  alt.  1  700-1  800  m 
(I*  .  Xouveau  pour  le  Xord  Vietnam.  Distrib.  :  cosmopolite. 

Mnium  succulentum  Mitt.  — T  :  Rochers  irrigues  pres  Tam-Dao,  a  la 
i'm  ade,  alt.  850  m  (P),  Parc  National  Cuc-Phuong,  sur  troncs  des  arbres 
dans  une  foret  ombrophile  vierge  pres  des  villages  X.  Dong-Con  et  Dang 
(pi  iv,  Ninh-Binh),  alt.  200-300  m  (P). 

iihizogorii&n  spiniforme  (L.)  Bruch.  —  T  :  Monts  Pu-Ban,  sur  ecorce 
de  Pilhecolobium  (.1). 

■" ilolrichopsis  dentaia  (Mitt.)  Besch.  —  T:  Monts  Hoang-Lien-Son, 
sc  troncs  et  branchettes  et  sur  rochers  de  marbre  de  la  cime  au-dessus 
dr  Sa-Pa,  alt.  1  700-1  800  m  (P).  Cette  espdce  est  connue.  Dans  l’lndo- 
'  I  ic  settlement  pres  Coc-che  (Nord  Vietnam).  Distrib.  :  Japon,  Far¬ 
inose,  Chine. 

i'seudospiridenlopsis  horrida  (Card.)  Flcisch.  —  T:  Monts  Hoang- 
1. 1  ii-Son.  Tres  repandu  sur  rochers  calcaires  ombrages  et  sur  brindilles 
dans  les  forets  entre  1  600-1  900  in  il’altitude  i  l'entour  de  Sa-Pa  (P). 
V  ivrau  pour  l  lndoeliiiie.  -  Distrib.  :  Bhutan.  Yunnan  dans  la  vallee 
<!  '  Mekong,  Formose,  Luzon,  Japon :  Riu  Kiu. 

I'rachypodopsis  sernilala  (P.  Beauv.)  Fleisch.  var.  crispatula  (Hook.) 
/.;  it.  T:  Monts  Hoang-Lien-Son.  Sur  rochers  calcaires  et  sur  les 
arbres  pres  de  Sa-Pa,  alt.  1  600-1  800  m  (pol,  P). 

'  ndotrichella  boutuniana  Par.  et  Broth.  —  A  :  Sur  branches,  foret 
vi  i  ge  dense  «  Khe-Ban  »  pres  Quy-Chau  (prov.  Nglic-an),]  all.  100  m 
(I'i.  Xouveau  pour  le  Vietnam.  -  Distrib.  .  Laos. 

i  ndotrichella  fragarioides  Par.  -  T  :  Tam-dao,  sur  ecorce  de  Cyalhea 
poilnphijlla  et  des  arbres,  alt.  1  000  in  (P).  Locus  classicus  ! 

I -ndotrichella  Poilancana  Ther.  et  P.  de  la  V.  —  1  :  Parc  National 
Cm  Phuong.  Sur  ecorce  de  Podocarpus  Fleuryi  au-dessus  de  X.  Dong- 
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con  (prow  Ninh-Binh),  alt.  000  ni  (P).  Nouveau  pour  le  Nord  Vietnam. 
Distrib. :  Sud  Vietnam,  monts  Lang-bian. 

Garovaglia  lalifotid  Par.  T :  Sur  ecorce  de  Ficus  pres  du  Tain-dan. 
all.  850  m  (P).  locus  classicus  !  ;  Monts  Hoang-Lien-Son,  sur  ecorce  dr 
Quercus  pres  Sa-pa,  alt.  1  700  m  (P). 

Garovaglia  lalifolia  Par.  var.  annamensis  Broth,  et  Par.  —  T  ;  Monts 
1  loang-Litln-Son.  Sur  dcorce  du  Qiurms  nxyodon  dans  les  forets  oiribro- 
philes  au-dessus  de  Sa-Pa,  alt.  1  750  m  (P).'  La  var.  est  nouvelle  pour  I,. 
Nord  Vietnam.  -  Distrib.  :  Sud  Vietnam. 

Aerobryum  speciosum  Dz.  et  Mb.  —  T  :  Monts  Hoang-LiSn-Son.  Sur 
brindilles  et  sur  troncs  des  arbres,  sur  rocliers  calcaires.  alt.  1  600-1  800  m 

(P). 

Aerobnjopsis  subleplosligmata  Par.  et  Broth.  —  Monts  Hoang-Lidn-Son, 
Sur  dcorce  des  arbres  pres  de  la  cascade  h  O-quy-hd,  alt.  2  000  m  (p). 
Nouveau  pour  le  Nord  Vietnam.  Distrib.  :  Sud  Vietnam. 

Barbclla  subulifera  Fleisch.  —  T :  Monts  Hoang-Lien-Son.  Sur  rochers 
umbrages  pres  Sa-pa,  alt.  1  700  m  (pol,  P).  Nouveau  pour  rindochinc. 
Distrib.  :  Java. 

Barbclla  Irichodes  Fleisch.  —  T  :  Monts  Hoang-Lidn-Son.  Sur  brindilles 
dans  la  foret  dense  prds  Sa-pa,  alt.  1  700  m  (P).  Nouveau  pour  l  lndn- 
ehine.  —  Distrib.  :  Java. 

Meteor iopsis  reclinata  (Mitt.)  Fleisch.  avec  la  f.  pilifer  Fleisch.  - 
T  :  Monts  Hoang-I.idn-Son.  Sur  troncs  des  arbres,  sur  murs  et  sur  rochers 
calcaires;  tres  repandu  autour  de  Sa-Pa,  entre  1  600-1  800  m  altitude 
(pol,  P),  sur  le  tronc  des  arbres  pres  0-quy-h6,  alt.  2  000  m  (P). 

Meteoriopsis  squarrosa  (Hook.)  Fleisch.  —  T  :  Parc  National  Cue 
Phuong.  Sur  brindilles  et  sur  rochers  calcaires  dans  la  foret  claire  a  Dra¬ 
caena  loureiri,  alt.  280  m  (P). 

Papillaria  semitorta  (C.  M.)  Jaeg.  —  T  :  Monts  Hoang-LiSn-Son.  Sur 
brindilles  et  troncs  des  arbres,  sur  murs  et  rochers  calcaires  pres  Sa-Pa 
Ires  repandue  (pol,  I’).  Nouveau  pour  le  Nord  Vietnam.  Disliib.  : 
lies  de  la  Sonde,  Ceylan,  Himalaya,  Binnanie,  Sud-Vietnam. 

Calyplolhecium  crispulum  (Lac.)  Broth.  —  T  :  Monts  Hoang-Lien-Son. 
Sur  ecorce  d'Ormosia  sp.  pres  O-quy-hd,  alt.  2  000  m  (P).  Nouveau  pour 
I  Indueliine.  —  Distrib.  :  Java,  Sumatra,  Nepal,  Luzon. 

C.ulyptothecium  lumidum  (Dicks.)  Fleisch.  -  T  :  Monts  Hoang-Lien-Son. 
sur  murs  calcaires  dans  la  ville  de  Sa-Pa,  1  650  m  (pol),  sur  rochers  cal¬ 
caires.  sur  branches  et  sur  racines  aeriennes  pres  Sa-Pa  et  O-quy-hd. 
entre  1  500  el  2  000  m  ;  assez  repandu  (P).  Nouveau  pour  le  Nord  V  in- 
nam.  Distrib.  :  Nepal,  Yunnan,  Foukien,  Inde  avec  Ceylan.  lies 
de  la  Sonde,  Philippines,  Nouvelle-Guinee, 

Himanlodadium  plunuila  (Nees.)  Fleisch.  —  A  :  sur  branches  Jans 
la  foret  vierge  «  Khe-ban  »  pres  Quy-Chau,  alt.  850  m  (P).  Nouveau 
pour  lliidoeliine.  Distrib.:  Sumatra,  Java,  Nouvelle-Caledonie. 

Homaliodendron  crassinervium  Ther.  —  T;  Monts  Hoang-Lien-Son. 
Sur  ecorce  des  dilTerents  arbres  assez  commun  pres  Sa-pa.  c.  fr.  !.  all. 

1  600-1  750  m  (P). 


Source :  MNHN,  Pae 
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Homaliodendron  flabellatum  (Dicks.)  Fleisch.  —  T :  Monts  Hoang- 
l.ic'n-Son.  Sur  ecorce  du  Quercus  oxyodon  pres  Sa-pa,  alt.  1  700-1  800  m 
il'i.  Nouveau  pour  le  Nord  Vietnam.  -  Dislrib.  :  Inde,  lies  tie  la  Sonde. 
Philippines,  Indochine. 

Homaliodendron  microdendron  (Mont.)  Fleisch.  —  T  :  Monts  Hoang- 
l.mn-Son.  itpixile  pres  Sa-pa,  alt.  1  600  m  et  O-quy-ho.  alt.  2  100  m 
(I ’) ;  Parc  National  Cuc-phuong,  sur  ecorce  pres  X.  Dong-con  et  pr6s 
Pang,  alt.  250  m(P) ;  A  :  sur  ecoice  dans  la  fordt  dense  pres  Huong-son 
(prov.  Ha-tinh),  alt.  250  m  (P). 

Homaliodendron  spinosum  n.  sp.  —  T  :  Monts  I  Ioang-Lien-Son.  Sur 
.rorce  du  Quercus  oxyodon  au-dessus  de  Sa-pa  dans  une  foret  dense, 
al'.  1  "30  m  (P),  sur  ecorce  des  arbres  difterents  dans  la  reserve  forestiere 
pres  Sa-pa  (1  600  m),  commune  (P). 

\  cckera  pennala  (L.)  Hedw.  —  'I  :  Monts  Hoang-1  .ien-Son.  Sur  ecorce 
1 1  a  Quercus  oxyodon  et  sur  rochers  calcaires  ombrages  pres  Sa-pa,  com¬ 
mune,  all.  1  700-1  800  m  (P).  Nouveau  pour  I  Imlm  hinr.  Distrib.  : 
t-spece  circumboreale  temperee,  qui  se  trouve  dans  le  Yunnan  aussi. 

Ser.keropsis  semperiana  (Hpe  ex  C.  M.)  Touw.  —  Especc  tres  caracte- 
rislique  par  sa  nervure  fourchue  sous  l’apex  de  la  feuille.  T  :  Parc  National 
Cuc-phuong.  Sur  ecorce  dans  des  forets  ombrophiles  pres  Dang  (prov. 
Ninh-binh),  alt.  250  m  (P).  Nouveau  pour  le  Nord  Vietnam.  —  Distrib.  : 
Sud  Vietnam. 

Xeckeropsis  lepineana  (Mont.)  Fleisch.  —  T  :  Parc  National  Cuc-phuong. 
S'  r  ecorce  des  arbres  pres  X.  Dong-con  (prov.  Ninh-binh),  alt.  600  m 
(I  ’i  ;  A  :  parois  de  la  gorge  calcaire  ombragee  pres  Quy-ch&u  (prov.  Nghe- 
An),  alt.  300  m  (P). 

Pinnatella  ambigua  (Lac.)  Fleisch.  —  T :  Monts  Hoang-I.idn-Son, 
sur  rochers  calcaires  pres  Sa-pa,  alt.  1  700  m(pol,  P) ;  Parc  National 
CiH-Phuong,  sur  ecorce  dans  la  foret  de  Podocarpus  Fleuryi  au-dessus 
•  Si  village  X.  Dong-con  (prov.  Ninh-binh),  alt.  600  m  (P) ;  A  :  sur  ecorce 
•Ics  arbres  aux  abords  de  la  route  pr£s  Quy-Chdu  (prov.  Nghe-an),  alt. 
:il1"  m  (P).  Nouveau  pour  1’lndochine.  — -  Distrib.  :  .lava,  Sumatra, 
Philippines,  Bhotan,  Birmanie. 

Pinnatella  Kiihliana  (Br.  jav.)  Fleisch.  var.  donghamense  (Besch.) 
liier.  et  Henry.  —  T  :  Parc  National  Cuc-Phuong.  Sur  rochers  calcaires 
umbrages  dans  la  foret  &  Taxotrophis  pres  Dang  (prov.  Ninh-binh),  alt. 
260  m  (P). 

Chaetomitriopsis  glaucocarpa  (Reinw.)  Fleisch.  —  A  :  Sur  brindHIes 
•>mis  la  foret  vierge  «  Khe-ban  »  pres  Quy-CMu  (prov.  Nghe-an),  alt. 
300  m  (P). 

f  .yalophorella  tonkinensis  (Broth,  et  Par.)  Broth.  —  T  :  Sur  tronc  de 
1  )i<tlhea  podophylla  au-dessus  de  Tam-dao,  alt.  050  m,  locus  classicusl 
0') ;  Monts  Hoang-Lien-Son,  sur  les  t rones  de  Quercus  et  autres  arbres 
pres  Sa-pa  (P)  et  O-quy-ho  (P),  altitude  de  1  700-2  100  m. 

1 . yalophorella  cf.  hookeriana  (Griff.)  Fleisch.  —  T:  Monts  Hoang- 
I. ien-Son,  sur  ecorce  de  Quercus  au-dessus  de  Sa-Pa.  alt.  1  725  m  (P). 
Nouveau  pour  rindocliine.  —  Distrib.  :  Himalaya.  Khasia.  Luzon. 


Hypopterygium  apiculalnm  Tlnv.  el  Mitt.  T  :  Pare  National  Cuc- 
Phuong.  Stir  roc  hers  calcaires  ombrages  fires  Dang  (prov.  Ninh-binh) 
alt.  '100  m  (P).  \oiiveau  pour  lc  \ortl  Vietnam.  Distril).  :  Cevluu 
Indochine. 

Iftipopleryffium  aristalum  Bosch  et  Lac.  T  :  Monts  Hoang-Ltfn-Snn. 
Sur  troncs  do  Quercus  oxyodon  el  sur  tochers  calcaires  dans  ties  forcts 
oinhrophiles  au-dessus  de  Sa-pa,  alt.  1  700-1  800  m.  \ouveau  pour  I  iihI.i- 
ehine.  Distrito.  :  lava,  Himalaya. 

Hypopterygium  vietnamicum  n.  sp.  T  :  Monts  Hoang-Lien-Kon. 
Sur  rochers  calcaires  et  sur  troncs  de  Quercus  oxyodon  dans  les  fniris 
au-dessus  de  Sa-pa,  alt.  1  700-1  800  m  (P). 

Pelr kilim  velatum  Mitt.  T  :  Monts  I  Ioang-Lifin-Son.  Sur  ecorce 
de  C.ryptocarya  dans  la  reserve  forestiere  pres  Sa-pa,  alt.  1  000  m  (p). 

Thuidiiim  lionittnuni  Besch.  —  T :  Sur  ecorce  pres  Tam-dao.  alt. 
850  m  (P)  ;  Parc  National  Cuc-phuong,  sur  ecorce  pourrie  dans  les  forcts 
denses  pres  Dang  (prov.  Ninh-binh),  alt.  220  m  (P). 

Thuidiiim  rymbifolium  (D-z.  et  Mb.)  Bosch  et  Lac.  —  T  :  Monts  Hoang- 
Lien-Son,  sur  rochers  calcaires  et  sur  troncs  dans  ties  forcts  denses  au- 
dessus  de  Sa-Pa,  all.  1  GOO-1  800  m  (pol.  P),  pentes  borealcs  du  Phan- 
si-pan  entre  2  000-2  000  m  (T). 

Thuidiiim  cymbifalium  Dz.  cl  Mb.  var.  proslrata  Fleisch.  —  T  :  Monts 
IIoang-Licn-Son.  Sur  tronc  d  Ormosia  pres  O-quy-ho,  alt.  2  000  m  (I1), 
sur  les  pentes  N  du  mont  Phan-si-pan  entre  2  000-2  000  m  (T),  sur  rorln-rs 
calcaires  et  sur  troncs  dans  des  forcts  denses  pres  Sa-pa,  alt.  1  700-1  800  m 
(P).  La  var.  proslrata  esl  nouvolle  pour  rimloeliine.  Distrih.  dr  In 
var.  :  Java,  Ceylan. 

Thuidium  ylnucinoides  Broth.  A  :  Sur  rochers  schistcux  ombrages 
pres  Huong-Son  (prov.  Ha-Tinh),  alt.  200  m  (P). 

Thuidium  glaucinoides  Broth,  var.  verrucosa  Fleisch.  —  T  :  Monts 
IIoang-Licn-Son.  Sur  tronc  de  Cryptocaryn  dans  la  reserve  fores!  ine 
pres  Sa-Pa,  all.  1  GOO  m  (P)  ;  pentes  boreales  flu  Phan-si-pan  entre  2  000 
el  Oiii i  m  1 1)  :  A  :  Sur  ecorce  des  dillerents  arbres  pres  Huong-Smi 
(prov.  Ha-Tinh),  all.  800  m  (P).  [.a  var.  verrucosa  esl  nouvclle  |Miur 
I' Indochine.  Distrito,  de  la  var.  :  Java. 

Thuidium  glaucinum  (Mitt.)  Mitt.  1':  Sur  ecorce  de  Cyathe a  p'l'lo- 
phyllu  pres  du  Tam-dao,  all.  1  000  m  (P) ;  Monts  I foang-Lien-Son.  sur 
rochers  el  murs  calcaires,  sur  tronc  Cunninghamia  lanceolata  pres  Su-I’u 
(P°l-  P)  :  ^  :  Sur  tronc  de  liars fudda  pres  Huong-Son  (prov.  Ila-Tinh). 
dans  des  lorOts  denses,  alt.  280  m  (P). 

Thuidium  orientate  Mill.  T  :  Sur  rochers  el  sur  des  arbres  ( En/thro- 
phloeum  fnrdii)  pres  Pn-baii  (.1.).  Xoiivpuu  pour  lc  \iclnaiii.  Distrih. : 
Penang,  Laos. 

Pleuropus  fencstratus  Grill'.  T  :  Monts  HOang-Lien-Son.  Sur  ecorce 
des  arbres  ombrages  pres  de  la  cascade  de  O-quy-ho,  alt.  2  000  m  (P)- 
Nouveau  pour  riniloehine.  Distrih.  .  Inde.  Ccvlan.  Java.  Chine. 


Source :  MNHN,  Pat 
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II.  —  Description  des  esr&ces  nolveli.es 

Fissidens  Potieri  sp.  nova*  (Seel.  Scmilimbidium).  -  PI.  (I)XLVll’ 

I’lunla  lerricola,  laxr  r.arspilosa.  Cnalis  3-5  mm  alius,  paudfolius,  foliis 
l„ilmlibus,  lutea-niridibus,  sirce  suberispatis.  Folia  lanccolnta,  angusle 
iiniminala,  12-14  juga,  1,2-1, 4  mm  longa,  in  maxima  latUudine  0,22- 
0.2 1  mm  lulu.  Lamina  vera  59-66  %  langitudinis  foliar  produda.  Lamina 
dorsalis  basi  atlenuala,  sine  auricula.  Limbidium  non  solum  per  tolam 
luwjitudineni  laminar  urrac  srd  eliam  in  apical i  lamina  50-110  p  Ion  go 
nlensum  ( similiter  Fissidenlis  longeintlalae  spedei  afrieanae),  ad  basirn 
laminae  uerae  3-5  serialum,  superne  1-2  serialum.  Cellular  laminarum 
ulr.iiirae,  plerumgue  5-8  p  lalae,  has  Hares  7-10  p  lalae,  unipapillatae, 
nwii/inales  crenulose  prominenles.  Cellular  limbidiorum  90-130  p  longae , 
supernr  brrviores,  8  p  lalae.  pelluddac,  parielibiis  r.rassis.  Costa  25-30  p 

I I  ossa,  ludda,  percurrens.  Cetera  ignola. 

Ilabilal  in  Vietnam  eentrali  ( T rung-bo ,  outgo  Annam,  proa.  Xglu'-an), 
in  lupesirihus  ralrareis  ad  lerram  laleriliram  prope  pagum  Quy-Chdu. 
Mliludo  circa  350  m  super  mare.  Leg i  26.Vllf.1963.  Exemplum  holotypi 
in  Itcrbario  Musei  Hist.  not.  Hungarid  liudapesiini  rst. 

F.spece  ties  remarquable  par  ses  feuilles  laches,  jauniltres,  avee  un 
liuhidium,  qui  transgresse  un  peu  la  lame  vraie,  comme  chez  quelques 
rN|n{'('s  africaines  de  la  Section  Semilimbidium,  (voir:  Musei  novi  africani. 
par  R.  Po  itf.r  de  i.a  Vardk  (Ann.  de  Crgplog.  Exotique,  3,  p.  43-49). 
Kspece  voisine  rlu  Fissidens  hueckii  P.  de  la  V..  qui  sc  rencontre  dans  la 
(  lime  Meridionale  (Potier  de  i  a  Varde,  1916,  1  15)  mais  notre  plante 
si  distingue  par  ses  feuilles  deux  fois  plus  grandes  el  par  ses  papilles 
plus  considerables,  par  le  limbidium  plus  longuement  transgresse. 

Homaliodendron  spinosum  n.  sp.  (Seel,  indsifolin). —  PI.  (II)  XLVIII. 

Sterile,  cuulis  primarius  ad  corlicem  arbornm  1-2  rm  longe  stoloniformiler 
rr tiens,  foliis  adpressis  triangularibus  integris  (1  mm  longis.  0,6  mm  lalis) 
trrlus.  Cuulis  secundarius  nerlicalis,  dense  2-3-pinnatiparHler  frondasus. 
l  inns  romplamdiler,  2-1  cm  longa,  1,5-3  rrn  lata,  ramulis  superne  flagelli- 
fnmr  prolongalis.  Folia  frondosa  oblonga,  aeulissime  7-9  denlibus  longis- 
suois  denlala.  Denies  mediates  ex  20  10  celliilis,  lalerules  ex  5  x  3  cel¬ 

lo!  is  romposilae,  angusle  acuminalar.  Dens  medius  saepe  denliusculis 
ilrmralus.  Costa  angusla.  ex  2-3  srriebus  cellnlarum  romposila,  20  p  crassu, 
iliniidio  folii  eoanida.  Folia  cuulis  secundaria  2,5  mm  longa,  1  mm  lain, 
sarpe  eonvexa,  ruriler  Iransoerse  minute  crispatn.  Folii  ramorum  el  ramu- 
Inriim  minorae,  semper  planar.  Cellular  folii  inferiores  40-70  p  longae, 

III  p  lalae,  superiores  10-20  p  longae  el  8-10  p  lalae,  pariclibus  incrassalis 
(2- 1  p)  r.rassis,  porosis.  Caetera  ignola. 

Ilabilal  in  Vietnam  borealis  (Bar-bo.  oulgo  Tonkin),  in  rnontibus  Hoang- 
Lirn-son.  Ad  corlicem  Quercus  oxyodontis  in  silva  nmbrosa  supra  oppidum 
Sn-pa  in  altitudine  1  730  m  super  mare.  Legi  28.IX.1963.  Exemplum 
hololgpi  in  herbario  Musei  Hist.  nal.  Hungarid  BudapCStini  esl. 

Kspeee  ressemblani;  un  peu  a  1’ Homaliodendron  crassinennnm  Then, 
"‘uis  les  dents  de  notre  espeee  sont  bien  plus  longues  el  plus  acuminiies, 
K  nervure  dix-fois  plus  mince,  que  chez  V Homaliodendron  r.rassineroium. 

'  In  mi'iuoriam  spccialistae  Fissiilonl imn  B.  Potieii  PE  la  Vabph. 


Source :  MNHN,  Paris 
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Hypopterygium  vietnamicum  n.  sp.  (Subsectio  Tamariscina) 

PI.  (III)XLIX. 

Planta  dioica  viridis,  Hypopterygiae  ceylanicae  similis,  corlicola  el 
saxicola.  Caulis  primarius  stoloniformis,  2-5  cm  longe  repens,  rhizoidis 
castaneis  tectus.  Caulis  secundarius  verticalis,  1-2-  pinnalipartilus.  From 
horizontalis,  ooato-triangularis,  1-1,5  cm  longa,  1-1,5  cm  lata.  Folia  caulina 
in/eriora  late-cordata.  acuminata,  costa  eorum  sub  acumine  evanida.  Folk 
caulina  superiora  subsymmetrica,  ovala,  longe  acuminata,  costa  eorum  sub 
acumine  evanida.  Folia  ramulorum  assymetrica,  tale  ovala,  sicca  vix  undu- 
lata,  non  concava,  madida  plana,  erecla,  costa  eorum  ad  2/3  tongiludinis 
producta.  Amphggastria  cordata  vet  subrotundata,  longe,  acute  ac'uminalu, 
costa  eorum  crassa,  in  acuminem  percurrcns.  Limbus  folii  el  amphygastrii 
biseriatus,  subhyalinus,  parum  chlorophyllosus,  in  parte  superiore  denies 
producens.  Sporophyton  12-15  mm  longum,  2-1  in  unum.  Capsula  sine 
operculo  2  mm  tonga.  Operculum  1,2  mm  longe,  acutissime  rostratum. 
Catyptra  2  mm  longa,  longe  valvata. 

Habitat  in  Vietnam  boreo-occidentati,  in  montibus  Hoang-Liin-Son : 
in  rupibus  c.alcarcis  umbrosis  ct  ad  corlicem  Quercus  in  silva  saxosa  supra 
opp.  Sa-pa  in  altiludine  1  700  m  super  mare.  Legi  28.X.1963.  Exemption 
holotypi  in  herbario  Musei  Hist.  nat.  Hungarici  Budapestini  esl. 

Espece  ressemblant  k  l' Hypopterygium  ceylanicum  Mitt.,  mais  se 
distingue  bien  par  ses  amphigastres  et  par  sa  nervure  large,  toujours 
longuement  excurrente. 


Source :  MNHN,  Pai 
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Mousses  de  la  flore  neogene  d’Arjuzanx 
(Landes) 

par  Mme  Suzanne  Jovet-Ast  et  Jean  Huard  (*) 


'nmmaire.  —  Quinze  espfeces  de  Bryophytes  ont  6t6  d6termin6es  parmi  les 
n  '  <le  la  flore  n<$ogfene  d’Arjuzanx.  Elies  appartiennent  aux  Thuidiaceae 
(:*  '-spaces),  Brachytheciaceae  (8  especes),  Neckeraceae  (4  espfeees  dont  une  fossile  : 
Thiimwites  marginatus  nov.  gen.,  nov.  sp.). 


I.  —  Introduction 

I .  exploitation  a  del  ouvert  du  lignite  d’Arjuzanx  (pres  de  Morcenx) 
n  eminent  entreprise  par  1’Blectricite  de  France  nous  a  permis 
'!  .feeder  facilement  (1)  a  la  eouche  de  lignite  et  aux  terrains  encaissants. 

I  4  ainsi  que,  en  plus  des  fossiles  habituels  aux  lignites  (pollens,  cuticules, 

ont  ete  decouverts  dans  les  sables  et  argiles  des  morts-terrains 
'I'  nombreux  autres  restes  vegeta ux  bien  conserves  :  feuilles,  fruits  et 
yi  lines,  cones  femelles  de  Gymnospermes  et  rameaux  plus  ou  moins 
irn  |  n  u  tants  de ’Mousses. 

I  n  presente  etude  porte  sur  122  echantillons  de  ces  Mousses  qui  se 
i  irtissent  en  15  especes. 

Situation  du  gisement.  —  Celui-ci  se  compose  de  plusieurs  len  lilies 
'!>  lignite  orientees  suivant  un  axe  Nord-Sud  et  s’dend,  a  100  km  environ 

Sud  de  Bordeaux,  aux  alentours  du  village  d'Arjuzanx  proximite 
'I'  Morcenx  dans  le  departement  des  Landes).  Les  Mousses  qui  fonl 

I I  ''jot  de  ce  travail  ont  dte  recoltdes  dans  la  paitie  septentrionale  de 
I  '  ioncession  «  Beylongue  Nord  »  en  septembre  1963  et  juillel  196-1. 

Provenance  du  materiel  eludie.  —  I,es  restes  vegetaux  ne  se  rencontrenl 
'I i  dans  certains  lits  privilegies  (souvent  sableux  ou  sablo-argileux) 
'•<  morts-terrains.  Ces  niveaux  fossiliferes  discontinus  ne  sont  jamais 
O'  epais  (0,10  m  en  moyenne)  ;  ils  se  situent  sur  le  front  de  taille  a 
>ii  iron  2  m  au-dessus  du  toit  de  la  eouche  de  lignite,  intercales  dans 
laigile  homogene  composant  la  quasi-totalile  des  formations  encais- 
«'!  les  (J.  Huard  et  A.  Klingebiel,  1965). 

Uiboratoires  de  Oyptogamie  et  de  Palynologic,  Museum  National  d'Histoirc- 

•uelle,  Paris. 

i  (Jrfioo  A  l'autorisation  et  A  l'aide  bionveillanto  de  la  Direction  et  du  Pena.nn  el 
ll'  Centrale  thermique  et  de  la  mine  d’Arjuzanx. 


Source :  MNHN,  Paris 
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Les  Mousses  ont,  le  plus  souvent,  ete  trouvees  en  associaliou  otroile 
avec  des  debris  vegetaux  de  petite  taille  :  fragments  de  hois  et  surlout 
de  feuilles,  petites  ratines,  fruits  ailes,  fleurs,  etc...  Ces  debris  sont  dis¬ 
poses  en  lits  minces,  plus  ou  moins  serres,  separes  par  de  l'argile  donl 
la  teneur  en  sable  est.  variable. 

Age  de  celle  pore.  -  En  I’etat  de  notre  information  il  est  difficile  de 
replacer  les  couches  a  lignite  des  Landes  dans  leur  contexte  geologique. 
II  serait  done  un  pen  premature  de  leur  attribuer  un  age  precis.  Cependanl 
les  etudes  deja  failes  sui  la  Flore  d'Arjuzanx  permettent  d'avuucer 
un  age  mioccne  superieur,  probablement  anterieur  an  Pbntien  (.1.  Ib.  \m, 
et  R.  Lavocat,  1 963  ;  .J.  Heard,  1966). 

Elat  de  conservation  du  materiel.  —  Dans  l’ensemble  de  la  flore  d'Arju- 
/.anx,  les  Mousses  se  rangent  parnii  les  elements  les  mieux  conserves. 
Files  se  presentent  sous  forme  de  fragments  de  tiges  ou  de  rameaux 
feuilles.  De  nombreux  specimens  portent  des  feuilles  absolument  in luctes 
dont  1’ etude  s’elTectue  aussi  facilement  que  celle  d’echantillons  d’herbier; 
1’ exactitude  de  leur  determination  specifique  ne  pent  guere  etre  mise 
en  doute.  Par  contre,  d'autres  rameaux  n'ont  pu  recevoir  qu’un  mini 
de  genre  en  raison  du  mauvais  elal  de  leurs  feuilles  dechirees  au  sommel 
ou  sur  plus  de  la  moitie  de  leur  longueur  (feuilles  usees  au  cours  dr  leur 
transport  par  l'eau). 

Parmi  ces  Mousses  aucun  sporophyte  n'a  ete  trouve  ;  quant  aux  gametn- 
phytes,  ils  ne  portent  ni  inflorescences  males,  ni  inflorescences  femelles. 

Techniques  de  degagement  et  de  montage.  —  Les  fragments  de  Mousses 
et.ant  d’une  fragilite  extreme,  il  a  fallu  leur  appliquer  des  techniques 
speciales  d'isolement,  de  nettoyage,  de  transfert  par  «  decalcomanir  » 
et  ile  montage  entre  lame  et  lamelle  (methode  mise  au  point  pour  la 
(lore  d'Arjuzanx  :  .1.  Huaud,  1965). 


II.  —  I.ISTE  DES  ESPfeCES 

l.'etude  de  ces  rameaux  fossiles  a  revele  l'existence  de  15  taxa  dill'm-nls 
apparlenaut  a  la  classe  des  Biyopsida  (Mousses):  13  d’entre  eux  ont 
ete  rapportes  avec  precision  a  des  especes  actuelles,  un  n’a  pu  etre  drier- 
mine  speciliquement,  un  dernier  entin  n’a  pu  etre  assimile  a  aucuiie 
espece  ni  mime  a  aucun  genre  actuel  ou  fossile.  C'.es  Mousses,  plcuro- 
carpes  exclusivement,  appartiennent  aux  families  suivantes  :  Thnidineme , 
Brachtflhcciticeae,  X eckeraceae. 


Thuidiem  tamariscinum  (Hedw.)  Br.  eur.  —  Collection  J.  HeaeDj 
serie  M,  n°  12. 

Un  seul  exemplaire  represente  cette  espece  actuellement  repanduc 
en  abondance  dans  les  bois  et  les  prairies,  sur  la  terre,  les  rochers  cl  les 
souches,  j  usque  vers  1  200  m  d’allitude,  dans  une  grande  partie  de  l'Eu- 
rope,  a  Madere,  aux  Azores  et  en  Amerique  du  Nord. 

A  l’etat  fossile  on  la  signalc  dans  l’Holocene  et  le  Pliocene  de  Pologne, 
dans  un  Interglaciairc  a  Schwindebeck  en  Allemagne. 


Source  :MNHN, 


LORE  NEOCENE  o'. 


riuuwiiM  oeucatcu.m  (Dill.)  Min.  —  Coll.  .1.  H.»  scrie  M,  n"  58. 
Nous  avons  cm  pouvoir  determiner  ainsi  un  fragment  de  Thuidium 
,  lige  tnpeimee  cl  dont  le  sommet  des  feuilles  ressemble  a  celui  des 
l, miles  de  J huidium  dchratulum  actuel.  Cette  espece  peut  vivre  dans  les 
l""s-  ‘*ans  des  prairies  siliccuses  humides,  sur  des  pentes  rocheuses,  en 
pi;1  i iif.  en  basse  el  moyenne  montagne,  dans  presque  tout  1’ Hemisphere 
ii-rd  .1  justfu’aux  Antilles  ft  en  quelques  localites  it'Amirique  tronicale. 

'  extension  [tassee  tievail  elre  assez  vaste  ear  on  l'a  trouvee  dans  le 
['liefine  el  dans  des  coutdtes  glaciaires  de  Pologne.  dans  le  Pleistocene 
iln  Iowa  (htats-Unis). 

1  I  \opouium  WHTl'PEEANUM  (Sull.)  Hen.  el  Card.  Coll.  .1.  H.,  serie  M 
n°  20  et  67. 

l  ux  fragments  en  assez  mauvais  elat  ont  cependanl  (|uelques  feuilles 
n  -  bien  conserves  sur  lesquelles  on  note:  un  apex  assez  long;  unc 
in  Mire  forte,  legeiement  sinueuse  dans  la  moitie  superieure  de  la  feuille 
H  lemunant  dans  l’acumen  ;  une  marge  plane,  den  tee  (plus  fortement 
an  "rninel  qu’a  la  base),  bien  individualistic,  foraiee  de  cellules relative- 
1,11 '  1  otroiles,  non  pourvues  de  papilles  ;  des  cellules  (sauf  les  niarginales) 
n  rl.-s,  plus  on  moins  lossngiques,  portant,  au  sommel  de  la  feuille, 
ii  papille  forte  et  Vers  la  base  de  la  feuille,  2  papilles  plus  faibles  (peul- 
ri  d  papilles  dans  certaines  cellules). 

lie  espece  mesophylle,  sciaphile,  calcifuge,  vivant  sur  des  talus  et 
tit  murs,  a  la  base  des  arbres,  au  bord  des  ruisseaux,  possede  de  nos 
i-  m  une  aire  Ires  disjointe  comprcnant,  d'une  part  I’Fspagne  (Sala- 
Zamora,  Leon,  Orense,  Malaga)  et  le  Portugal  (Algarve,  Beira- 
I'  \a.  Beira-litlorale,  Minlio,  Tras-os-Montes,  Alemtejo),  d'aulre  part  la 

i  Occident  ale  de  l’Amcrique  du  Nord  de  la  Californio  a  l'ilc  tie  Vancou- 
m  .  Sa  distribution  dans  la  Peninsule  iberique  a  tile  no  tee  par  P.  Ai.i.ouce 

I  ns  les  <i  Schcdae  ad  Bnjolhccam  iberiram,  B  scrie,  u"  151-200  ». 

ii  Miocene  et  au  Pliocene,  Claopodiuni  whippleanum  avail  sans  doule 

ii  aire  beaucoup  plus  etendue  qu’aujourd’hui  puisqu'on  l'a  irouve 
ll;  s  les  Candes,  c’esl-a-dire  au  Nord  de  la  partie  europcenne  de  son 
ii  actuelle,  el  dans  le  Pliocene  de  Douab  au  Caucase  (A.  1..  Aijhamova 
'I  I.  I.  Abramov,  1959,  p.  328,  fig.  16). 

Famille  des  Braclivtliecihceae 

*  luit  especes  appartenant  a  cette  famille  ont  etc  reconnues.  Sept 
11  ■  tire  cites  ne  sont  representees  que  par  de  petits  rameaux  feuilles 
'l  onseryat ion  assez  imparfaite.  Leur  determination  a  done  ete  souvent 

I I  '  difficile  mais  nous  pensons  avoir  abouti  a  des  noms  d’especes  aussi 
exacts  que  possible  : 

•ItACHYTHKGIU.M  RUTABULUM  (L.)  Bl.  CUr.  -  Coll.  .1.  II.,  SClie  M, 
n°  65,  69  et  80. 

iiois  specimens  dont  deux  possedent  quelques  feuilles  completes 
1 :  troisieme  des  feuilles  dechirees  au  sommet, 

MHACHYTHEfjiUM  velc'iinum  (L.)  Br.  eur.  -  Coll.  J.  H.,  serie  M, 
n«  22,  78  et  1 16. 

1  rois  fragments  mal  conserves  ;  determination  probable. 


Source :  MNHN,  Paris 
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Oxyrrhynchium  Swartzi i  (Turn.)  Warnst.  —  CoD.  J.  H„  serie  M 
n"  24,  25,  32,  33,  44,  50,  57,  61,  73,  74,  89,  90,  95,  99,  103,  Kif,  <•>,' 
109,  111,  117. 

19  echantillons  parmi  lesquels  15  sont.  bien  caraeteristiques. 

CjrRiphyllum  pilifercm  (Schreb.)  Grout.  -  Coll.  J.  H.,  serie  M,  n°  51. 

PsEUDt jsgleropodi  tiM  purum  (L.)  Fleisch.  —  Coll.  J.  H.,  serie  M 
n°  5  et  7. 

Edbhynchium  SroKEsn  (Turn.)  Br.  eur.  —  Coll.  J.  H.,  seiie  M,  n<>  35. 

Hhyncuostegium  confertum  (Dicks.)  Br.  eur.  —  Coll.  J.  II.,  serie-  M 
n"  39. 

Determination  probable. 

Ces  sept  Brachytheciacees  existent  de  nos  jours  surtout  clans  Its  lor.Hs, 
les  hois  el  les  prairies,  sur  le  sol  et  les  rochers,  quelquefois  sur  les  pii-rres 
humides  et  les  rochers  suintants  (ex.:  Eurhynchiutn  Stikcsii).  Toules 
ces  espcces  peuvent  vivre  depuis  la  plaine  jusqu’a  1  500  a  2  000  in  d  alti¬ 
tude  dans  nos  montagnes.  Elies  out  des  aires  de  repartition  plus  ou 
moins  vastes  et  sont  presentes  au  mobis  dans  THemisphere  boreal,  p.n  fois 
mcme  clles  s'etendenL  sur  une  grande  parlie  du  Globe  (ex.  :  Brachyllu  mm 
ritlabulum  que  Ton  signale  j usque  dans  la  Terre  de  Feu,  en  Tasmnnie 
et  en  Nouvelle-Zelande). 

La  huitieme  Brachytheciacde  nous  parait  avoir,  au  point  de  \  ue  dr 
la  Biogeograph ie,  un  interel  plus  grand  que  les  precedentes.  II  s’aun  de : 

Pleuropus  sp.  —  Coll.  J.  IT.,  serie  M,  n°  1  et  121. 

Nous  avoris  classe  cetle  Mousse  dans  le  genre  Plcurupus  sans  louiefois 
pouvoir  lui  attribuer  un  nom  d’espcce.  Cette  plante  de  grande  ladle 
eomprend  plusieurs  raraeaux  (n"  121)  porlant  de  nombreuSes  feuilles 
dont  seul  le  somniet  est  etudiable,  les  bases  etroitement  iml>r  i<|iu>es 
formant  une  masse  sombre.  La  parlie  superieure  des  feuilles  sc  rdreril 
graduellement  en  un  apex  Ires  allonge  mais  relativement  large,  d.  nle. 
5  cellules  losangiques,  a  parois  cellulaires  assez  epaisses,  a  nervurc  longue. 
Lne  feuille  a  sommet  brise,  libre  dans  la  preparation,  semble  apparlemr 
a  cette  meme  plante  :  a  sa  base,  de  petites  cellules  carrees  dispusees 
Ires  regulierement,  forment  une  oreillette  pen  distincte. 

Les  Pleuropus  sont  actuellement  connus  dans  les  regions  deludes 
ou  Lropicales,  en  Afrique  depuis  les  Somalies  jusqu’en  Afrique  du  Slid 
et  aux  Comores,  en  Amerique  tropieale,  en  Asie  tropicale,  en  liulo- 
Malaisie  et  aussi  au  Caucase  et  sur  la  cole  sud  de  la  mer  Caspienne. 

Plusieurs  autres  fragments  de  Brachytheciacees  apparLiennenl  u  des 
Brachythccium  ou  a  des  Eurhijneliium  mais  ne  sont  pas  determmahles 
speciliquemenl  (M,  nu  52,  75,  77,  92,  96,  97,  98,  101,  102,  101,  10'  ,  112, 
113,  115,  119,  120) ;  un  echuntillon  (M,  n°  34)  peut  etre  nomme  mais 
avee  reserves  —  Oxyrrhynchium  speciosuni  (Brid.)  Warnst. 

Presque  toutes  les  Brachytheciacees  etudiees  ici  ont  ete  mentionnees 
en  Europe  depuis  le  Miocene  ou  le  Pliocene.  Elies  existaient  vraisemldable- 
ment  avant  la  tin  du  Tertiaire  et  etaienl  sans  doute  deja  largemenl 
dispersees. 


Source :  MNHN,  Pan 
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Famille  des  Xeckeraceae 


Nkckkha  com  pl  an  at  a  (L.)  Hilbeii.  -  Coll.  J.  IT.,  serie  M,  n«  8  23 
i7.  16,  51,  53,  55,  62,  70,  76,  91,  100,  107,  118  et  122.  '  ’ 

echantillons  en  parfait  etal  lie  conservation  sout  tout  a  tail 
kknhques  an  Ncckera  compUuiala  Vivant  de  nos  jonrs  sur  les  arbres 
1"  ''niches,  les  rochers,  jusqu'S  2  000  m  d'allitude,'  en  Europe  iusou'au 
Cm (i case,  en  Afrique  du  Nord,  en  Iran  el  en  Tnde 


I  Iomaua  thichomanoides  (Schreb.)  Br.  eur.  —  Coll.  ,J  H  serie  M 
n°  15,  28,  36,  45,  49,  56,  60,  63,  85  et  110. 

I  t  s  feuilles  des  echantillons  bien  conserves  sont  semhlables  a  relies 
llfS  specimens  actuels.  Quelques  fragments  de  rameaux,  cependanl 
niontrent  une  nervure  atteignant  les  3/4  de  la  longueur  de  la  feuille  ; 
h  presence  de  dents  rnarginales  nombreuses  et  courtes  nous  a  conduit 
Inuli'lois  a  les  attribuer  a  cette  espece. 

Hnmalia  Irichomanoides  vil  sur  des  rochers,  goneralement  non  calcaires, 
*lans  (les  lieux  ombrages,  frais  on  humides,  au  bord  des  rivieres  par 
EX', 1 1 1 1 tie,  jusqu’aux  moycnnes  altitudes.  11  s’etend  sur  une  -rande  partie 
ilc  I  I'.urope  (sauf  au  Nord  et  au  Sud)  et  jusqu'en  Siberie  et  au  .lapon. 

I  Iomaua  lusitanica  Schpr.  —  Coll.  J.  H„  serie  M,  po  2  et  66. 

Im  iix  specimens  seulement  sont  bien  caractcrises  par  la  forme  de 
Itin--  teuilles,  leurs  dents  rnarginales  Ires  fortes  et  leur  nervure  longue. 
Ad  ur  I  lenient  cette  espece  prefere  les  rochers  calcaires  au  niveau  de 
leeu  dans  les  regions  mediterraneenne  et  mediterraneo-atlantiipie. 
nolamment  dans  le  Sud-Est  de  la  France,  en  Espagne,  a  Tenerife,  an 
Portugal,  en  Afrique  du  Nord. 

A  rote  de  ces  echantillons  bien  conserves  appartenant  aux  deux  especes 
lliniiiilia  Irichomanoides  et  H.  Imilanica  existent  un  certain  nombre  de 
fragments  dont  1’aspect  intermediaire  ou  douteux  et  surtout  le  mauvais 
llL‘  permettent  pas  la  determination  specilique.  Ii  s’agit  des  n"  At 
"’-'T  26,  27,  29-31,  11,  17,  48.  59,  71,  72,  87.  88,  93. 

I.rs  trois  especes  de  Neckeracees  citees  ci-dessus  (Ncckeracomplanata, 
lli'wiilia  Irichomanoides  et  II.  lusitanica),  bien  representees  dans  les 
"""■lies  d’Arjuzanx,  sont  signalees  en  plusieurs  points  de  1’Europe  depuis 
It  I  Miocene. 


I  ItAMMTES  SIAlMilXATIJS  nov.  gen.,  nov.  sp.  (Fig.  1  ;  PI.  L  et  LI). 
'  •oH.  J.  IT.,  serie  M,  n°  12  (Molotype),  13,  1  I,  21,  79,  94  (Isotype), 

I’l  echantillons  appartenant  a  une  meme  espece  n’onl  pu  etre  assi- 
llu" s  a  aucune  Mousse  acluelle  ou  fossile  deja  decrite. 

Diagnose : 

Thiunnites  gen.  nov. 

fossilis  classi  Brijopsidarum  ;  familia  Neckeraceac ,  subfamilia 
Dmnnioideae  probabiliter  adjunctus.  Folia  paulo  asymmetrica,  acuta, 
in  acumine  evanescenti,  praeter  ad  apicem  marginata.  Cellular  parvae, 
"I'lngulares,  verisimiliter  papilla  centrali  munilae. 


Source :  MNHN,  Paris 


Thamnites  marginatus  sp.  now  -  Fig.  1,  PI.  L  et  LI. 

Caulis  ruber,  rigidus.  Hamuli  rubri,  flexunsi.  Folia  oitala,  elliplir,)- 
ovalu,  raro  obovala,  1-1.5  nun  tonga,  0.55-0. 1  mm  lain,  paulo  axymmetricu, 
basi  unilateraliter  plicata.  apice  aeuto.  Margo  folii,  basin  versus  3-5  online 
cellularum  ppmpositus,  deinde  striclior,  ante  apicem  cvanesce.ns.  Serum 
paulo  undulalus,  validus,  apicem  allingcns.  Cdlulae  scxangulares,  panme 
(14-18  p,  x  10-12  la),  oerisimiliier  papilla  centrali  munitae. 


Holotijpe  :  Collection  J.  LIuard,  seric  M,  n°  12.  Provenance:  France, 
Landes,  couche  a  lignite  d'Arjuzanx  (100  km  environ  au  Sud  de Bordeaux), 
niveau  fossilifere  argilo-sableux  intercale  dans  les  argiles  recouvranl 
la  couche  de  lignile.  Recolte  en  juillel  1901.  Age  neogene,  vraisemblable- 
inent  iniocene  superieur. 

Jsotypc  :  Coll.  J.  IIuahd,  serie  M,  n°  94,  nidme  provenance. 

Description  :  Tige  brim  rouge  sur  les  specimens  observes,  epaisse 
(0,28  mm  de  diametre),  ligide.  Rameaux  de  la  meme  couleur  que  la  tige, 
plus  souples,  plus  minces  (90-100  p  de  diametre).  Feuilles  ovales  ou,  parte 


Source :  MNHN.  Par. 
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'd  ??“?,%  'r?tes/rr" *> -  ■<>  P  ceum,  ™^k. 

;  s  e  ‘  ie  ,'d  r"  n  1  "  ■  la  I—  *  l»  feuille).  main,  netle 

Ir  milieu  tit  la  feuille  car  les  cellules  sonl  un  pen  plus  courtes  puis 
illsparaissatlt  progressmuuenl  dan.  le  1/3  supcrieur ;  cepentlanl  ul 

S0™et  . . irumnies  sc  ,l,sl uigu.-nl  pat  In  conleur  tins 

"7.  df.  PanT  'a  P,ar,fIS'  P"  Ieur  oriel,tali™  un  peu  differenle 
“!le  d“  “U“1“  d”  ln»be.  Nemire  forte,  un  peu  sinueusc  dans  la 
met  e  supdrieure  de  la  feuille,  atteignant  Pan, men  dans  lequel  die 
■  lend  parmi  les  cellules  marginales.  Cellules  pelites,  regulicrenient 
vagonales,  parfois  tin  pen  allongees,  mesuranl  1  l-l 8  l(i-p  w  au 
"find  de  la  feuille,  a  peine  plus  grandes  vers  la  base  ot.  egales,  plus 
ongees  a  extreme  base  oil  elles  atleignenl  environ  !d  20  li  parloul 
'T“  3SSCZ  T1SSCS  e'  rectili§ncs-  Chaquc  cellule  portc.  Ires  probable- 
"ne  P0l),lle  au  centre-  On  ne  connait  ni  organe  male,  ni  or«ane 
i  telle,  ni  sporogone. 

/b'.smwm,,;  I.e  tiss.i  du  limbe  et  ia  presence  d’une  marge  suggerent 
'  ,  e  fossile  pourrail  appartenir  aux  genres  Mnium  ou  Bnium 

■is  le  purl  de  la  plante  esl  celui  d’une  Mousse  pleurocarpe.  Notons 
demenl  tine  ressemblance  avee  le  tiss.i,  In  marge.  I’apex  de  certains 
'  'i ur ns  mats  it  esl.  lnen  evident  cpie  ia  moi  phulogie  de  la  feuille  dilTere 

. I'letement  de  celle  de  la  feuille  des  Fissidens. 

Parmi  les  especes  pleurocarpes  vivant  actuellement:  en  Europe,  aucune 
posse  de  a  la  fois  Ions  les  caraeteres  que  nous  venous  oenumerer. 
,;uiL  cnerclier  les  alhnites  de  notre  plante  fossile  aussi  bien  parmi  les 
1  I"  ces  tropicales  que  parmi  les  especes  de  regions  temperecs. 

I.e  somrnet  de  la  feuille  rappelle  beaucoup  celui  dun  Thamnium  rnais 
11  a  Pas  clecrjl'  semble-t-il,  de  Thamnium  a  feuilles  marginces  a  la 
i  .  ema‘ll ti°ns,  cependant,  que  dans  I’llerbier  du  Museum  National 
1  1  .sloire  Naturelle  il  existe  un  specimen  de  Thamnium  alopecurum 
to.  cur.  recolte  en  France,  a  Villeqtiiers  (Seine-Maritime)  par 

I  MEKior,  dont  les  feuilles  montrent  stir  le  1 /.’}  inferieur  ,’i  on  I  rangs 
•  cellules  allongees.  I.e  dessin  fail  par  Thekiot  a  ete  conserve  dans  son 

bin.  Soulignons  1  interet  de  cet  echantillon  d’herbier  qui indique soil 
!""  'anatlon  morphologique  possible  chez  T.  alopecurum  soil  la  reappari- 
"'M  (l  un  caractere  disparu  de  nos  jours. 

1 1  existe  ega lenient  line  affinite  certaine  avec  les  genres  Porolrichum 
!  '  "I'olhamnium  par  le  port  des  plantes  e!  le  tissu  des  feuilles  mais 
"nc  esPece  coiuiue  de  ces  genres  ne  possede  de  marge  foliaire.  Des 

II  'lions  apparaissent  egnlemenl  avee  le  genre  Pinnalella ,  et  surtoul 

]es  esP^ces  de  la  section  Uroeladium,  par  exemple  avec  P.  inlra- 
,r‘al"  ,^leisch-  »>ais,  chez  celle-ci,  la  bande  de  cellules  allongees  se 
I' a  ‘  interieiir  du  limbe  et  non  sur  sa  marge.  Or,  ces  genres  appar- 
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tiennent  tous  a  la  sous-famille  des  Thamnioideae  de  la  fannlle  des  Nerke- 
raceae.  11s  vivent  dans  les  regions  tropicales  ;  seal  le  genre  1  hamnuim 
a  des  representants  dans  les  regions  temperees. 

Nous  pouvons  done  conclure  : 

lo  que  de  nos  jours  cetle  espece  du  Miocene  des  l.andes  a  dispam  ; 

2"  qu’clle  semble  appartenir  aux  Thamnioideae  qui  ont  actuellemcnl 
des  representants  dans  les  regions  temperees  mais  surtout  sous  les  trn- 
piques  des  divers  continents  ; 

3°  qu'elle  ne  peut  elre  placee  dans  aucun  des  genres  actuels  de  cello 
sous-famille  ; 

1°  qu'elle  se  rapproche  des  Pinnatella  et,  plus  encore  peut-etre.  des 
Thamnium. 

Nous  proposons,  pour  indiquer  son  afimite,  de  freer  un  genre  «  7 hnm- 
niles  ii  et,  pour  met  I  re  en  evidence  le  caractere  le  plus  frappant,  de  lui 
attribuer  le  qualilicatif  « marginalus  ». 

Sur  les  sept  specimens  examines,  la  forme  des  feuilles  varie  pen.  1,  apex 
resle  toujours  rclalivement  long  et  lin  :  cependant,  sur  1  echanlili"n 
M  il  l,  il  disparait  et  le  sommel  de  la  feuille,  beaucoup  plus  clargi. 
horde  de  dents  profondes  et  composees  non  de  1  seule  cellule  mais  do 
1-3  cellules.  Ces  feuilles  du  specimen  M  11-1  pourraient  etre  des  feuilles 
caulinaires  et  appartenir  a  la  meme  espece. 

La  nervure  parait  toujours  lisse  mais  dans  le  specimen  M  11  1  nno 
cellule,  pres  du  sommet,  se  prolong?  en  epine.  Ce  caractere  meriterail 
d'etre  precise  si  l’on  retrouvait  d'autres  fragments  de  cette  espece. 

L'examen  de  la  preparation  M  12  ne  laisse  guere  de  doute  sur  1’existcni  e 
d’une  papille  Ires  arrondie,  relativenrent  grosse  el  surbaissee  sur  chaque 
cellule  du  limbe.  Sur  d'autres  ecbantillons  chaque  cellule  moutre  seule- 
menl,  en  son  centre,  une  tache  arrondie  plus  sombre  coinme  si  la  papille. 
fortement  comprimee  au  gouts  de  la  fossilisation,  ne  faisait  plus  sailin'. 


III.  —  Conclusion 

Les  15  especes  de  Mousses  trouvees  dans  les  couches  a  lignite  d’Arjuznnx 
d'age  neogene  (vraisemblablement  miocene  superieur)  appartienmul 
a  3  families  et  se  repartissent  en  12  genres  : 

D  une  part,  treize  d’entre  elles  vivent  encore  de  nos  jours  en  Lup  k  : 
dies  se  rencontrenl  en  plaine  et  en  basse  el  moyenne  montagne.  dans 
les  forels,  les  prairies  ou  au  bord  des  ruisseaux,  dc  preference  a  roinhre, 
a  la  fraicheur  et  dans  les  endroits  humbles.  Deux  de  ces  especes  preseuienl 
un  inleret  biogeographique  particulier  :  Hotnulia  lusitunira ,  mediler- 
raneenne-allantique,  et  C.lao podium  whipplennum  dont  l’aire,  incoules- 
tahlemenl  en  regression  depuis  le  Miocene,  apparait:  Ires  disjoinle  a  notre 
epoque. 

D’autre  part  une  Mousse  leprcsentee  par  2  echanlillons  n  a  pas  pci  in', 
de  determination  specifique  ;  elle  apparlient  au  genre  Pleuropu*  ,l01’ 
les  representants  actuels  vivent  surtout  dans  les  regions  chaudes  oi 
tropicales.  ,  t 

Enlin  une  espece  uniquement  fossile,  Thnmnitcs  nmrginnlns ,  s  apparent 
plutol  a  des  especes  actuelles  tropicales. 

Source :  MNHN,  Ps 


T.  XXXIV,  Pr..  XL VI 


Source :  MNHN,  Paris 


Pi-  II.  —  Homaliodciidron  spinomtm  n.sp.  -a,  tige  do  troisteme  ordie  (tortiaire) ; 
b.  fondle  do  la  tige  secondjiho  ; 

o,  feiliUe  da  la  tige  do  troisieme  cadre  ;  d,  soiumet  do  la  feuUJe. 


Source :  MNHN,  Paris 


XXXIV.  l'l..  XI.IX 


Source :  MNHN,  Paris 
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T.  XXX IV, 


Source :  MNHN,  Paris 


T.  XXXIV,  Pf..  LI. 


Source :  MNHN,  Paris 
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Da  pres  les  indications  ecologiques  et  climatologiques  apporlees  par 
^?ussfs  ;K'luelk's  semblables  aux  especes  neogenes  etudiees  il  est 
possible  d  .n.aginer  quo  ces  dernieres  vivaient  dans  des  endroits  hurnides 
sous  un  eli ma L  tres  doux,  tempere,  peul-etre  meme  assez  chaud 
Les  conclusions  apparaissent  d’autant  plus  interessantes  qu’elles  sont 
accurd  aver  cellea  ,,ue  r«  tire  de  I'examcu  dee  boifSsS 
lccoltes  dans  les  memes  niveaux  geologiques  (.1.  Huaru,  1966).  Letude 
'!,  .‘2“!  n  ,demontre  e11  elleL  que  les  fragments  de  bois  des  sables 
!,  e  t"  n8111^  pouvaient  tHre  parfaitement  assimiles 

1  ,  ?®P6ces  actuelles  Sequoia  sempervirens  Endl.  et  Taxodium 

miicronaUim  I  enore  refugiees  aujourd’hui  respectivement  le  long  des 

ll’s  erlvi  ITn  °U  1  atm0Sph6re  est  trd's  hnimeuse  et  sur  les  plateaux 
(its  einnons  de  Mexico  au  climat  tempere  assez  humide. 
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La  paroi  des  spores  de  Targionia  lorbeeriana 
et  de  Targionia  hypophylla  : 
sa  valeur  taxinomique 

par  Mine  Suzanne  Jovet-Ast  et  Michel  Zigua.ua 


I  a  distinction  entre  les  deux  especes  Targionia  hypophylla  L.  et  77ir- 
qi,mia  lorbeeriana  K.  M.  a  etc,  jusqu’a  present,  basee  sur  les  caracteres 
du  thalle  (parfum  degage,  grandeur  des  pores,  noinbre  et  disposition 
des  cellules  qui  entourent  le  pore,  grandeur  des  cellules  epiderrmqi.es, 
dimensions  des  cellules  des  ecailles  de  la  face  vent  rale)  et  sur  que  ones 
caracteres  des  spores,  uotamment  sur  leur  diametre  (45-6o  p  cbez  T.  hypo- 
n'wlla  50-108  u.  cbez  T.  lorbeeriana)  et  aussi,  mais  avec  quelque  incer¬ 
titude,  sur  1’ aspect  des  cloisons  separant  les  alveoles  de  la  face  distnle 

des  sports-as  CQn  )te  de  l’epaisseur  du  sporoderme  ni  de  sa  structure, 
e'est-a-dire  de  son  ornementation  en  profondeur.  Cependant,  ces  carae- 
teres  meritent  qu’on  leur  prete  quelque  attention.  G.  Ebdtman  les  a 
li  ourcs  (1957,  p.  123)  et  decrits  (1965,  p.  152- 153)  pour  one  espece  qu  U 
nomine  Targionia  hypophylla.  II  nous  a  semble  utile  de  connattre  la 
Constance  de  ces  caracteres  dans  une  espece,  de  saver  s  .Is  se  resse.nl  en 
on  si  Is  different  dans  les  especes  d’un  menie  genre  et  d  en  deduire  leur 
valeur  taxinomique.  , 

Dans  .las  snores  prelevees  sur  plusieurs  specimens  de  l 
el  tie  T  brbeeriinw,  ties  sectiuns  (le  b  p  d'epoisseur  out  ele  taites  plus 
obsenees  an  microscope  optkpie.  Pour  les  deux  espi'ces,  elles  out  montre 
u.i  certain  noinbre  de  caracteres  communs  : 

1)  Sporoderme  constitue  d’une  inline  Ires  mince,  finement  granuleuse 
sur  sa  face  externe  et  d'une  exine.  epaisse,  de  jaunc  h  brun  noiratre.  a 
structure  differente  sur  les  deux  faces.  ,„nt 

■>)  Exine  sur  la  face  distale,  mnnie  de  piliers  ereux  correspowln.it 
a  Fa  section  des  murets  qui  separent  les  alveoles  (sur  la  spore  vue  en 
plan,  ces  murets  Torment  un  reseau  visible  a  la  mine  au  point  super.eure 
et  delimrta.it  des  alveoles  polygonales  ;  PL  LI  I,  phot.  1). 

;t)  Exine.  sur  la  race  distale,  creusee  de  depressions  plus  ou  moms 
regulieres  correspondant  a  des  chambres  plus  ou  moms  vastes  (sur  . 
spore  vue  en  plan,  les  parois  qui  separent  ces  chambres  apparaisstm 
comme  un  tin  reseau  au  fond  des  alveoles,  done  a  une  mise  au  point 
assez  profonde  ;  PI.  Lit,  phot.  1). 

1)  Exine,  sur  la  face  proximale,  depm.rvuc  de  chambres  nuns  p  nm 
des  piliers  bier,  developpcs.  Ces  piliers  correspondent  aux  murets  sinueu? 
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qui  omen t  la  face  proximale,  niais  sans  delimiter  d ’alveoles  (PI.  LI  I, 
phot.  2).  I) 'autre  part,  1'exine  peut  etre  munie  ou  non  de  petites  laeunes 
spparaissant  sur  la  section  de  la  spore  coinme  des  ornementations 
•pineuses  superfieielles. 

I.es  sections  dc  spores  (Fig.  I,  II  et  PI.  LI  I,  phot.  3-6)  laissent  appa- 
r.Mitre,  entre  les  deux  especes  des  caractcres  distinctifs  qui  nous  scmblent 
constants.  Tout  d’abord,  l'epaisseur  des  elements  de  la  paroi  est  diffe- 
i  ente.  Les  tableaux  1  el  II  groupenl  les  mesures  faites  sur  trois  speci- 
inens  de  chaque  espece.  Us  mettent  en  evidence  les  faits  suivants  : 


TABLEAU  I  :  TARCIONIA  HYPOPHYLLA  -  SPORES,  FACE  DISTALE 


TABLEAU  II  :  TARSIOIiTA  LORBEERIAKA  -  SPORES,  FACE  iilSTALE 


Distance  de  la 

1'mtine  a/  n 


Spalssour  exin 


1)  I-a  paroi  de  la  spore  (exine  +  inline),  avec  ou  sans  les  piliers,  est 
plus  epaisse  chez  T.  lorbeeriana.  Elle  mesure  8-15  p.  chez  T.  hypophylla, 
12-25  p.  chez  T.  lorbeeriana,  piliers  compris. 

2)  Les  chambres,  chez  T.  lorbeeriana,  sont  plus  hautes  (4-7  p.)  que  chez 
hypophylla  (2-4  p.). 

;)  La  hauteur  comprise  entre  la  base  des  chambres  et  la  base  de  1’intine 
apparaft  assez  differente  pour  les  deux  especes.  F.lle  est  de  1  a  7  p.,  avec 
11110  moyenne  des  maxima  atteignant  presque  6  p.,  pour  T.  lorbeeriana  ; 


Source :  MNHN,  Paris 


Fin.  1.  —  Targionia  lorbeeriana  K.  M. 

1  :  section  d’une  spore  (vaU6e  de  la  Baillaury,  Pyr.-Or.,  France).  IN  :  inline  ;  F.  :  cxinc-i 
p  :  pilier ;  1 :  lacune  centrale ;  c  :  chambre  ;  cm  :  chambre  marginale.  2,3  :  details  ue 
l'ornementation  de  la  face  distale  (Monte  Arabriga,  Serra  da  Arr&bida.  Portugal). 
4  :  detail  de  la  face  proximate,  montrant  les  ornementations  dpineuses  superflcielKs. 


Source :  MNHN,  Paris 
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Fig.  II.  —  Targionia  hypophylla  L. 

section  d’une  spore  (Super-Cannes  (A.-M.),  France)  ;  2,  3  :  details  de  l’ornementation 
de  la  face  distale  (2  :  Super-Cannes  ;  3  :  Lannion,  France). 


Source :  MNHN,  Paris 
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de  1  a  3  p,  avec  line  moyenne  des  maxima  a  peine  superieure  a  2  p.,  pour 
T.  hijpophylla. 

D'autre  part,  la  forme  des  diffcrents  elements  de  l’ornementation 
de  la  paroi  permet  de  distinguer  les  deux  especes  de  la  facon  suivante  : 

T.  lorbeeriana.  -  a)  fare  distale  :  chambres  de  dimensions  varices, 
separees  par  des  parois  minces  ou  un  peu  plus  epaisses,  disposees  tres 
irregulierement  dans  1’exinc.  Piliers  larges  ;  a  marge  ornee  exterieuremenl 
de  cretes  sou  vent  aigues  :  a  grande  lacune  centrale  ;  a  petites  chambres 
marginales  relativement  nombreuses : 

b)  face  proximal?  :  paroi  assez  epaisse.  Piliers  ayant  presque  tpus  la 
meme.  hauteur  :  arrondis  an  sommet  ;  h  lacune  centrale  pour  les  specimen' 
a  spores  tres  ornees. 

T.  hijpophylla.  a)  face  distale  :  chambres  de  dimensions  presque 
uniformes,  separees  par  des  cloisons  relativement  epaisses,  disposers 
regulierement  et  presque  a  la  menie  hauteur  dans  l’exine.  Piliers  assez 
etroits  :  a  marges  monies  seulement  de  quelques  crates  laterales  courtes 
a  grande  lacune  centrale  ;  a  petites  chambres  marginales  rares  ; 

b )  face  proximale  :  paroi  assez  peu  epaisse.  Piliers  de  deux  sortes 
les  uns  peu  eleves,  les  autres  plus  saillants  :  tons  arrondis  ou  un  pen 
plus  aigus  au  sommet. 

La  structure  de  la  paroi  des  spores  fournit  ici  -  et  sans  doute  a  l’inte- 
rieur  de  beaucoup  d’autres  genres  un  bon  critere  pour  la  dislinctim 
specif  ique. 
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I  - 1  :  Targionia  lorbeeriana.  5,  6  :  Targionin  hypophylla. 

1  :  face  distalr.  1  000  (valloo  de  la  BaiUaury,  Pyr-Qr.,  France)  ;  2  :  face  proximal. . 
X  1  000  (vallee  de  la  BaiUaury)  ;  3-B  :  sections  do  spores,  >  I  250  (3  :  valleo  dc  la 
BaiUaury  ;  4  :  Bosh  Pinna,  Israel  ;  5  :  Bourg-dcs-Comptes,  France  ;  II  :  Larmi"H. 


Source :  MNHN,  Paris 
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T.  XXXI V 


Source :  MNHN,  Paris 


Sur  quelques  Cladonia  (Lichens)  exotiques, 
nouveaux  ou  peu  connus 

par  H.  des  Aubyyes  (1) 


a.  „  !  r'"“l‘°"  m  P'^viennenl  soil  tie  „„s  p™, 

?  ,  H  !  collections  qi„  nuns  pte  congees  pour  etude  ,„it 
ccliantlllons  demaudes  clans  diftamns  herhiers  pt,„r  permeUre  b'itle 
fication  de  nos  especes  critiques. 


1-  --  Cladonia  Staufferi  des  Abb.  sp.  n.  (PI.  LIII) 

Tlwllm  primortus  persist,™  (nl  oidetur).  sguamis  rotund, dis  plus 

«  c'ma‘ls-  1-3-CO  mm  Us.  adscendZbusaal 

[I  sir  adprams,  pulvilhs  demos  e/fidentibus.  superne.  lurido-glaueescentitus 
'"'"""T™  P""r  ^P'mmssis.  si, bins  rLdis.  reared, oZ trmaZ 
Podetu,  e  superfine  ml  ,  latere  Iholli  primarii  emda  cirri,  0  S-1  (I  " )  “m 
1-3  ™»  ercda-  tglindrica,  seyphifera;  scjphis  sal  anamlis 

»;  ,s,m  mil  ram  sal  abrupt,  dilatali.s.  M  „„„  /„fo,  raoi/ale  baud  profunda 
„  aphragmale  mlegro  el  mguloso-eorticato  damn,  moraine  r raise  J  baud 
>'  “[mde  ar”olo.  purer  ,  margin,  out  ram  r  renin,  I, reoiler  nrolifcris 
'  'lum  oidetur)  effirieulibus  ;  Into  mrlieota.  earlier 

continue  el  mgubso,  deinde  rugoso-amtato,  dun,  foliolas  plus 
;  n  mr  dmsas.  saepr  e  latere  in  pumas  ran,,,,  sajplSos  proli- 

Umdiata  ^do-gUmceseenUa.  deinde  fusreseentir,  el  albido-pruinosa, 

ipothecia  fusea.  par,,,,  in  rnargine  seyphorum  affi.ra.  Conidangia  fuse,, 

:  lluni  paiica  visa )  ad  lalus  podetiorum  affixa 
l-hallus  primarimet  podetia  eum  hydrate  kalieo  non  , listinele  re  agenda 

z:urzszdwmm  pMn 

Walie.  -  Alpes  Australiennes  au  N  de  Melbourne.  Mt  Raw-Baw 
;  (,0°  ni-  Pel°use  du  sommet.  Leg.  Dr.  H.  V.  Stachfeh  n»  A  l  AX 

'1  ex  herb.  Dr.  Ed.  Frey,  Munchenhuchsee  p.  Bern,  n°  28098  in 
lK  H.  DES  AnBAYES,  Rennes  (Typus). 

/'/  '/I'0/  rS,pec\'  e,v  a.classer  dans  ks  Cenomyce,  Ochrophaeac,  Clausa, • 
i‘  *  Wmmx  groupe  dp  Cl.  aerlieillala  a  cause  de  la  ,«S5 

central™'  Sa  eonstitution  chindque  la  sapare  de  tout L 
'  raP«es  *  «  groupe.  saul  de  Cl.  ltappii  Evans  ,„b  conime  “lie 


ri'lique 


Odobotanique  de  la  FacuUtf  des  . 


Source :  MNHN,  Paris 
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contient  de  l’acide  psoromique.  Nous  l’avons  comparee  avec  un  echan- 
tillon  de  cette  derriiere  espece  en  provenance  d'Amerique,  recolte  par 
Evans  lui-ineme  en  Floride,  que  nous  devons  a  1  amabilite  de  M.  E.  Hai  f 
fk-  la  Smithsonian  Institution  a  Washington,  el  aussi  avec  des  exemplaires 
de  cette  meme  espece  recoltes  en  France,  dans  1’Allier,  par  R.  Deschatrks. 
p_n  fau  elle  differe  profondement  de  Cl.  Bappii  par  son  habitus  :  1°  cortex 
verrnqueux  continu  on  fragments  en  areoles  proeminentes,  donnant 
naissance  a  des  folioles,  tandis  que  le  coitex  est  lisse  ou  suhlisse  chez 
Cl.  Ilappii ;  2°  podetions  suhcylindriques,  relativement  robustes,  a 
scy plies  etroits  : rarete  et  brievete  des  proliferations  centrales  ;  4°  sou- 
vent  presence  d’une  pruine  blanch  litre.  La  proliferation  laferale  des 
podetions  n’est  peut-etre  pas  un  caraclere  specifique  et  d’autres  recoltes 
sont  necessaires  pour  en  preciser  la  valeur. 

Nous  remercions  le  Dr.  Ed.  Frey  de  nous  avoir  conlie  l'etude  d’une 
partie  des  recoltes  (surlout  Cludonia)  faites  par  son  neveu  le  Dr.  II. 
U.  Stauffer,  an  cours  de  son  grand  voyage  dans  l’hcmisphere  S,  parmi 
lesquelles  se  trouvait  l’espece  en  question.  Nous  la  dedions,  malheurcuse- 
ment,  simplement  a  la  memoire  de  son  collecteur,  decede  prematurgment 
le  23-8-1965. 


2.  —  Cladonia  mascarena  Nyl.  (PI.  LIV) 

Licit.  Madag.  et  Borb.  sel.  exs.,  n°  21. 

L'  interpretation  de  ce  Lichen  est  passee  par  diverses  vicissitudes. 

Nyi.andek  (1857)  cite  de  1’ile  Bourbon  un  Cladonia  papillaria  var. 
mascarena  Nyl.,  mais  ce  n’est  qu’ensuite  (1859)  qu’il  en  donne  la  descrip¬ 
tion,  le  considerant,  cette  fois,  comme  une  espece  autonome  :  «  Cl.  mas.  a- 
„  ram  Nyl.  -  Dense  caespitosa ,  podetiis  sal  gracilibus  saepius  dichotome 
.<  furcalis,  nix  semipollicaris  allitudinis  ;  stcrilis  modo  tiisa.  -  Coll.  Leper  '  .- 
„  Mez.,  n°  115,  116.  -  Facie  fere  Cladoniae  papillariae  HofJ'm.  pro  cujus 
„  variolate  sumalur,  sin  deessel  fere  thallus  horizontalis  vel  thallus  basalts 
„  obsolete  squamulosus.  »  Mais  (1858-60)  il  revient  sur  son  opinion  et, 
lout  en  maintenant  le  nom  specifique,  il  le  fait  preceder  d’un  asterisque 
(signe  de  la  subordination  a  une  autie  espece)  et  ajoute  :  «  Forte  nomnsi 
«  varietas  Cladoniae  papillariae...  »  Puis  ( apud  Leighton,  1866)  Nylanui.h 
Fait  connaitre  que  le  thalle  reagit  K  +  jaune  comme  chez  Cladonia 
papillaria.  Mais  ensuite,  il  constate  (1888)  que  sa  structure  differe  de 
telle  de  Cl.  papillaria.  sans  cependant  la  decrire,  et  il  suggere  qu’il  pour- 
rait  prendre  place  pr6s  de  Cl.  athelia  Nyl.  (—  Cl.  strepsilis  Ach.). 

Wainio  (1887),  apres  avoir  ctudie  le  n°  1 16  de  Lepervanche-Meziehfs 
dans  l’herbier  MCller,  qu’il  reconnait  pourtant  comme  complfctement 
depourvu  de  thalle  primaire,  le  considere  toujours  comme  appartenanl 
ii  C.I.  papillaria.  Mais  il  ajoute  :  ><  nut  alientis  aid  male  descriplas  sit  ».  Ln 
1891,  faisant  eta t  de  la  remarque  dc  Nyi.vnder  (1888),  concernanl 
sa  structure  el  sa  place  possible  pres  de  Cl.  athelia,  il  ajoute  :  «  ermnn. 
id  videtur  »  et  maintienl  son  interpretation  precedenle. 

Ce  Lichen  ne  semble  done  connu  actuellement  que  par  les  deux  cclian- 
lillons  recoltes  a  Bourbon  par  I.epervanche-Mezieres,  1  un  le  n  _  1 
se  trou vant  dans  l’herbier  Mui.lkr  (actuellement  an  Conservatoire 
de  Geneve).  1’aulre  le  n‘>  115  dans  un  herbier  inconnu.  Nous  1  jjvons 
cherchc  en  vain  dans  l’herbier  general  de  Lichens  du  Museum  de  Paris. 


Source  :MNHN, 


Source :  MNHN,  Paris 


Kiev.  Bryol.  et  UcbAhou 

T.  XXXIV.  Pi..  |,I v. 


—  Coupe  Ira  ns  verso  lp  d’un  pollution, 
f.  —  Coupe  longitudinals  d'un  pnddlion, 
(*Ub  cum.  ludria  ad  mil.  del.) 


Source :  MNHN,  Paris 


Source :  MNHN,  Paris 


LADONIA  »  EXOTIQUES  NOUVEA 


:  OU  PEU  CONNUS 


011  se  trouve"t  ceP«ndant  dp  nombreuses  rccoltes  de  ce  bolanistc  Mais 
nous  mm  trouve  dans  1'herbier  Hue  un  petit  echantillon  do'  cette 
ospta  provena, .t  *  Iberbier  Boev  on  S-,-VmuE„  et  recolte  »  ,&  0 
"  b™'  par  LEeEnvANCHE-MEz.EUKs.  II  at  en  assez  mauvais  “tat 

niais  ses  caracteres  morplioiogiques,  scs  reactions  et  sa  structure  ana- 
lonuque  nous  ont  permis  d'idenlifier  notre  materiel. 

Nous  avoirs  en  eflet  recolte  ce  Lichen  a  La  Reunion,  le  1-10-1956 
™  assez  grande  abondance  pour  pouvoir  le  dislribuer  dans  nos  Ueh 
‘  Bmb-  f-  f«.  It,  n-  21  :  entre  Cotean-Maigre  et 

I  Lntre-Denx.  au-dessus  de  la  plaine  des  Salazes,  alt.  2  200  nr,  sur  humus 
pournes,  dans  la  lande  d’altitude  it  grands  Philtppia 
(ii"  3003),  <5chantillons  steriles.  w 

lie  p'us  notre  ami  J.  Bosseb  nous  en  a  envoys  an  echantillon  recolte 
i  ’  if  Tn  “  ™  Jul"  WW  ••  sen  tier  de  Belouve  a  la 

‘  1?  i,  Mld,.s"r  rocher,  dans  vegetation  ericoide  d'altitude,  1  700  m 

in  H  123)  ;  quelques  podetions  portent  des  apothecies. 

!•/  nt’  !  Prem'6rf  vuc>  (lue  ce  Lichei>  ne  pent,  etre  rapportc 

;;  S,-  ,UClT  speci,nen  nc  porte  trare  de  thalle  primaire  et 

1  certain  (Iue  la  description  de  Nylander  est  erronee  a  ce  point 

■  vue,  ainsi  du  reste  que  l’avait  note  Wainio.  En  fait  c’est  une  espece 
I  iifaitement  caractensee,  k  structure  tres  dilTerente  de  celle  de  Cl  papil- 
Lma,  sans  parente  avec  lui,  qu’il  est  necessaire  de  decrire  a  nouveau  : 

Thallus  primarius  ignotus. 

Podetia  in  terra  affixa,  e  podeliis  mortuis  cnata,  circa  2-3,5  (4)  cm  alia 
Z-T  ,crass"'  erecia’  cylindrica,  passim  lumen  transoersim  leviter 
"  iistruta,  dense  caespitoso-conferta,  vulgo  semel  vel  bis.  raw  ter  dichotnme 
"""osa,  passim  longitudinaliter  raw  fissa  ;  axillis  dausis  nut  fissis  ■ 

"  we*™  attenuatis  aul  subobtusis ;  valde  fragilia ;  tola  decorticata, 

]  '  ZJZVl’  r  i  m  ,Wb  (,P°theciis  aul  ^tice  verrucu loso-areolato 
!  imcn  ecorticata ;  esorediosa ,  squamis  omnino  destitute:  pallida  vel 
nnde-cinerascentia  mil  vulgo  pallide  fuscescentia,  apicibus  rnagis  cohralis. 
Stratum  corticate  bene  evolutum.  circa  25-30  g  crassum ,  ex  In, phis  conglu- 
.  n  lamcn  conspieuis,  parietibus  crassissimis  el  cavitate  angustissima 
"  iiditulum,  nonimltas  lacunas  aere  plenas  continens,  huphis  erterioribus 
iv  non  bus,  in  erionbus  usque  ad  8-12  g  crassis.  Stratum  gonidiale  sub - 
"Iinuum.  Stratum  chondroideum  bene  limiialum,  usque  ad  f50  u  crassum 
'  nijpms  conglutinahs,  parum  conspicuis  constitutum ,  lacunas  aere  plenas 
'■oiitinens.  ' 

\pothecia  (rara,  ut  videlur )  minima,  fusca,  in  apicibus  podetiornm 
1  ‘l  Uegala ;  paraphgses  rohaerentes  ;  asci  bene  evoluti  et  sporae  non  visa  ■ 
Humeniiim  cum  iodo  bene  caerulescens. 

'  onidangia  in  apicibus  podetiornm  solitaria  vel  bina,  ovoideo-ronoidea 
b™'  constricla,  fusca,  muleriam  hgalinam  continentia. 

■  "delta  cum  hydrate  kalico  flavesceniia,  ne c  cum  paraphenylenediamina 
■  mm  hypochlorite  calcico  nec  his  unitis  reagmtia  ;  atranorinam  copiosam 

""alum  ?)  continentia.  ' 

'  '‘tie  espcce,  parfaitement  caracterisee,  est-elle  a  sa  place  dans  le 
',  nre  Cladimia  ?  Elle  y  seinble  en  tous  cas  bien  isolee.  Si  sa  structure 
"  lontredit  pas  celle  connue  cliez  la  plupart  des  especes  du  genre,  la 
t  inusilee.  Tantqu’on  ne  connaitra  pas 


(rosseur  des  liyphes  de  son  cortex  e 


Source :  MNHN,  Paris 


ses  spores  ni  son  thalle  primaire  (s'il  existe),  on  ne  pourra  lien  affirmer 
auant  a  sa  place,  systematique  definitive, 

(Test  pour  l'instanl  du  rnoins  one  espece  endemiquc  4»  montagnes 
dr  La  Reunion  et  y  paraissant  rare.  Elle  nest  pas  connuc  de  Maarne 
dont  l'nliilude  n'esl  peut-etre  pas  sullisante  pour  lui  convemr.  m  dr 
Madaoasear.  oil  exislenl  cependanl  les  oililudes  convenanl  a  son  ccologr 
et  mi  nous  1'avons  chrrchee  an  vain  dans  les  -  Savota  .  des  montages,. 
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3.  -  Cladonia  squamosula  Mull.  Arg„ 
f.  elegaotula  (Mull.  Arg.)  des  Abb.  comb.  nov. 

(  =  Cl.  elegaritm  Mull.  Arg.,  Zahlbr.  Catal.  n»  87  J7) 

(PI.  LY,  A,  B) 

Des  echantillons  envoyes  d’Australie  par  Mrs.  L.  B.  Thrower  de 
rUniversite  de  Melbourne,  que  nous  remereions  pour  son  obligeame. 
nous  onl  permis  de  faire  cette  mise  au  point. 

Voici  l’origine  de  ces  echantillons  et  leur  description  sommaire  : 

Australie.  Sylvia  Creek  (I- tat  de  Victoria)  sur  ^corce  d'Bucfl/yp^. 
Leg.  Mrs.  L.  B.  Thrower.  3-6-1960  n"  S.  C.  7  et  n°  S.  C.  9  (m  hul. 

1 1.  DES  AbBAYES).  .  • 

Podetions  In  plupart  simples,  partois  courtement  rameux  aux  exl  - 
mites,  sans  perforations  sur  ]e  cote,  densemenl  garms  de  petdes  ttdiek, 
isidioides,  les  fertiles  commutes  par  de  petitcs  apothccies  Prunes,  age  ■ 
merces,  laissant  partois  entre  elles  one  perforation  de  1  extrem. 
podetjon.  les  steriles  subules.  Conidanges  siLues  M  aux  exirtm  l  . 
des  podetions,  soil  sur  les  folioles  des  podettons,  soli  partois  »ur  ul 
ilu  thalle  primaire  (la  coulcur  de  la  gelee  de  leur  conlenu  n  a  pn  ■  ;'u 
observee,  oar  ils  etaient  tons  vides).  Thalle  primaire  et  podetions  K 
inline  intense,  l>  ■  orange-rouge  ;  acide  thamnolique  sent,  montu  ini-1 

chimiquement.  Lc  n»  S.  It.  7  a  des  podetions  bien  fertiles  et  de  I 

un  peu  brune.  I.e  n«  S.  C.  9  est  lorme  de  podetions  grts-ciair,  presq" 
tous  subules  et  steriles.  ,  ,  , 

Nous  avons  compare  ces  echantillons  d’une  part  avec  le  type  ck  • 
squamosula  de  Moll.  Arg.  (1883)  (Toowomba,  Queensland,  leg.  •' 
MANX,  misit  F.  von  Moli.er.  1882)  el  d’autre  part  avec  deux  echantHlon* 


Source  :MNHN, 


*  d"  mf'rae  »Mtc*r  (lllawarra,  N  South  Wales  lea  Kiimiv 

•  "P*  v“’!11Ml;xu!H'  1881  River.  Victoria,  leg.  Me  CankY 

I  ci  hantillon  rl  lllawarra  riant  cite  le  premier  Jans  le  travail  lie  tin  ,  „„ 

omme  trtof  “  1  "  aya"1  f 5  **"«  *  type.  «®  1«  Mta, 

,  amm  iectotype  Je  son  espece  (./.  rkgantula.  Ce,  echantUloiis  nous  out 
cle  aimablement  communiqufa  par  le  Direclenr  da  Conservatoire  el 
‘ranee  Botaniqlles  '  r  Geneve>  dLie  n°as  remereions  pour  sa  grande  ,1,1 

Nous  sommes  arrive  a  la  convietinn  que  ces  trois  echantillons  appar- 
iennenl  a  one  seule  et  memo  espece.  Ils  nnt  lea  mimes  reactions.  K 
nine  intense  I  +  orange-rouge,  ce  qui  inilique  la  presence  d  iicnle 
liainnolique  (nous  o  avons  cependant  pas  pu  les  tester  microchimique- 
"™  tf  «S,e  1°  ,e"r  Pi'l,less‘').  Leur  aspect  eat  Ires  comparable  ;  simple- 
„ni  les  folioles  lies  podetions  des  echantillons  no, nines  Cl.  rkganuda 

t,  dans  1  ensemble,  plus  franchement  isidioides  que  celles  de  leehan- 
,  on,  noin™,  C,\  qwmosula.  chez  qui  il  se  Irouve  aussi  des  folioles 
i'lus  latges.  II  est  a  noter  de  plus  que,  contrairement  aux  descriptions 
■  M0L1.KH,  on  Irouve,  parlieulicremem  chez  Cl.  degmtula.  aux  extremiles 
tics  podetions,  des  perforations  entourees  par  la  couronne  des  apothecics 
Yglomerees.  1 

Les  echantillons  que  nous  avons  recus  d’AustraUe  sont  confonnes  a 
u\  de  Mui.u-.n,  particulierement  a  ceux  nommes  par  lui  Cl.  ekgantuhi, 
tause  de  I  abondance  des  folioles  isidoides  sur  les  podetions.  Ceux-ci 
nt,  dans  l’ensemble,  un  pen  plus  longs  et  un  pen  plus  rohustes  que 
'ns  les  exemplaires  de  Muller.  Cependant  on  pent  facilement  selec- 
"tmner  des  parties  du  thalle  mi  ils  sont  bien  semblables.  Les  reactions 
sont  les  memes. 

I.e  nom  de  Cl.  squamosula  etanl  le.  plus  ancien  (1883),  e'est  lui  qui 

. ,C‘tre  rctenu  P0lir  designer  I’cspece  et  1'echantillon  auquel  il  a  ete 

applique  en  constitue  le  type.  Bien  que  Cl.  clcganluta  ne  represente 
c  une  forme  bien  peu  rcmarquable  de  I'espere.  simplement  un  pen 
I  ins  game  de  folioles  isidioides  sur  les  podetions,  on  peu!  en  garder 
nom’  ainsi  (lue  n0lls  le  proposons,  a  Litre  de  forma.  L'echantilion  de 
Muller,  choisi  par  nous  coinme  lectolvpe  de  son  espece  devient  le 
;•'**  la  >■“  descriptions  de  Mourn,  r, -stent  solubles  pour 

epece  et  n  I.  (saiif  cependant  en  ce  qui  ctmcerne  la  perforation  des 
'  ireimtes  des  podetions  et  les  reactions  cbimiques  qu’il  faut  y  aiouter) 

1  nous  ne  vovons  pas  la  necessity  decrire  de  nouvelles  diagnoses  latines 
Le  Cladoma  ne  nous  semble  pas  etre  a  sa  place  parmi  les  Clausae, 
"tlostelides,  flelopodium,  ou  l'a  place  Wainio  (1891),  avee  cependant 
'i  '  lques  hesitations.  Les  extremites  etanl  perforees,  nous  pensons  qu'il 

I  nneux  place  parmi  les  Chasmariae,  M  irrophijllac,  dans  le  grouue 

II  U.  squamosa,  a  cote  de  Cl.  subsquamosa. 

est  une  espece  qui  ne  semblait  encore  connue  que  des  trois  localities 
inislraJiennes  citees  par  Moller,  auxquelles  il  faut  ajouter  maintcnaiit 
"  lie  citee  ici. 
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■j.  _  Cladonia  (s.  gen.  Clalhrina )  sr.hizopora  Nyl. 

Zahlbr.  Catal.  n°  8882 

Celto  espece  n'etait  encore  eonnue  que  de  rares  localites  de  lasmanie 
(Nyiandi  b  1858-60;  Wilson,  1892;  Wetmore,  196.1).  Nous  sonimos 
redevable  a’l’amabUitc  de  Mrs.  L.  B.  Thrower  de  rUniversite  de  Mel¬ 
bourne  d  un  lot  de  beaux  cchautillons  on  provenance  d  Australie. 

Aiisiralie.  —  Sylvia  Creek  (Victoria),  on  bark.  Leg.  1..  B.  Ihrowch. 

3  iune  1960,  n°  S.  C.  I.  (in  herb,  des  Abbayes).  . 

11  faut  clone  niaintenant  ajouter  l’Australie  mendionale  a  1  aire  de 

Nos^chantillons  correspondent  a  la  description  de  Nyi.ani.eb  (1858-60), 
k  la  couleur  pres  car  ils  sont  bruns  coniine  chez  Cl.  aggregata  (Sw.)  Adi. 
et  encore  mieux  a  celle  de  Wilson  (1892)  qui  dit  que  la  couleur  pout 
varier  du  blanchatre  au  brun.  Ils  sonL  bien  fertiles  et  pourvus  de  thalle 
nrimaire  Les  reactions  sont  celles  que  Sandstede  (1988)  a  constatees 
sur  le  type  de  Nylanoer  :  K-,  P  V  rouge.  Le  produit  responsible  de 
cette  derniere  reaction  sernble  bien  etre  l’acide  fumarprotocetrarique, 
ce pendant  fextrait  a  l'acetone,  trea  amer.  ne  nous  a  pas  fourni  de  ms- 
laux  bien  caracteristiques  dans  le  liquide  G.A.  An.  d  Asahina.  La  struc¬ 
ture  des  podetions  (PI.  LV.  D)  est  celle  reconnue  par  Nylandeh  (L./0, 
1888)  chez  cette  espece,  Semblable  a  celle  de  Cl.  aggreguta  (Sw.)  Ach. 
/pi.  LV,  C)  et  de  Cl.  relipora Flk.  Celle  structure  lul  confirmee  par  Mm  i  eh 
A  ho.  (1883)  pour  ces  trois  especes,  auxquelles  il  ajouta  Cl.  Sullumm 
Miill.  Arg.  La  presence  d'une  couche  chondroi'de  externe  formant  coi  I  ex, 
1! absence  de  la  couche  chondroi'de  interne,  rcmplacee  par  une  mince 
medulle  arachno'ide,  separe  ces  quatre  especes  des  a utres  C t adorn  a  et 
justilie  leur  place  dans  un  genre  special,  ainsi  quo  l  ont  fait  Nylandeh 
et  Muller  Arg.,  ou  tout  au  moins  dans  un  s.  genie. 

Aussi  ne  comprend-on  pas  pourquoi  Wainio  (1887),  merne  n  ayuriL 
pas  v u  d’echantillott  de  Cl.  schisopora ,  ne  tient  aucun  compte  des  observa¬ 
tions  de  ses  deux  predecesseurs  el  place  cette  espece  dans  le  s.  genre 
Cenomijce,  sect.  Ochrophaeae ,  Chasmctriae,  5  cote  de  Cl.  cnspala  (Ach.) 
Plot.  Sa  veritable  place,  dans  lc  systeme  de  Wainio,  est  dans  le  s.  gen. 
Clalhrina,  a  cote  des  trois  autres  especes  citees. 

11  est  a  remarquer  que  parmi  les  quatre  especes  appai  tenant  a  ce  s. 
genre,  seal  Cl.  schizapora  est  pourvu  d’un  thalle  primaire  persistant. 
II  sernble  etre  Ires  fugace  chez  Cl.  retipora  oil  il  a  ele  observe  pom  la 
premiere  fois  par  Martin  (1958)  sous  forme  de  «  minutes  squamules  ». 
11  reste  inconnu  chez  C.I.  aggrcgala  et  Cl.  Sullwani. 
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5.  —  Cladonia  pertricosa  Krempelh. 

Ce  Cladonia  a  ete  decrit  d’Australie  par  Krempelhuber  (1880).  Mflti.BR 
Aug.  (1882)  suggere  qu’il  pourrait  etre  le  memo  que  Cl.  furcala  var. 
filiformis  Mull.  Arg.  qu'il  decrit  de  .Java,  eL  Wainio  (1887)  le  rattache 
effectivement  a  Cl.  rangiformis  var.  filiformis  (Mull.  Arg.)  Wainio,  en 
transferant  la  variete  de  Muller  au  Cl.  rangiformis,  a  cause  de  la  reaction 
K  -+-  jaune  des  podetions.  Les  deux  specimens  connus  sont  steriles. 

Dans  les  recoltes  du  Dr.  H.  U.  Stauffer  en  Australie,  nous  avons 
trouve  un  Cladonia  rapportable  a  cetle  variete,  d’apres  sa  description  . 

SK-Australien.  Nowra  siidiisLl.  Canberra,  Iliigelkuppe  mit  Sand- 
steinfelsen,  steile,  feuchte  Felsen.  Leg.  Dr.  IT.  U.  Stauffer  (5494)  23  Dez. 
1963.  DupL  ex  Herb.  Dr.  Ed.  Frey,  Miinchenbuchsee  p.  Bern,  n°  28103, 
in  herb.  1 1,  des  Abbayes. 

L’echantillon  cst  fertile  et  les  podetions  portenrs  d’apothecies  sont 
beau  coup  plus  robustes  que  les  sleriles.  Ceux-ci  correspondent  aux 
descriptions  de  Krempelhuber  et  de  Mcu.br,  qui  n’avaient  vu  que  des 
exemplaires  steriles,  el  justilient  les  qualificatifs  de  «  pertricosa  »  et  de 
«  filiformis  ».  Les  reactions  sont  K  -|  jaune,  P  +  orange-rouge.  L’etude 
mierochimique  nous  a  montre  l’existence  de’  l'acide  thamnolique.  Les 
conidanges  sont  vides. 

Pour  verifier  notre  determination,  nous  avons  demande  au  Staats- 
herbarium  de  Munich  le  type  de  Cl.  pertricosa  Krempelh.  et  nous  remer- 
cions  le  Dr.  Poelt  de  nous  l’avoir  fait  parvenir.  Line  etiquette  ecrite 
de  la  main  de  Mcu.er  Arc,,  portc  «  -  Cl.  furcata  v.  filiformis  Mull.  Arg. 
L.B.  n°  381  n  et  de  plus  «  (cst  squamulif.)  ».  L'echantillon  est  petit,  sterile 
et  nous  n’y  avons  pas  vu  de  conidanges  avec  Ieur  contenu.  II  presente 
hs  memes  reactions  que  celles  observees  par  nous  sur  l’echantillon  de 
Stauffer  et  l’essai  mierochimique  a  montre  l’acide  thamnolique.  A 
part  l’etat  fertile  de  ce  dernier,  la  confonnite  des  deux  specimens  est 
complete. 

presence  d’acide  thamnolique  et  l’habilus  general  ne  permettent 
pas  de  ramener  ce  Cladonia  au  rang  de  var.  de  Cl.  rangiformis  donl  le 
chimisme  est  tout  different.  C'cst  certainement  une  espece  d  is  tin  ete 
pour  laquelle  il  faut  retablir  le  nom  que  lui  a  donne  Krempelhuber  : 
Cl.  pertricosa. 

II  est  possible  qu’un  jour  on  doive  lui  rapporter  Cl.  Wrighlii.  Evans 
(1950)  (-  Cl.  rangiformis  var.  cabana  Wainio,  1887  ;  Cl.  cubana  Evans, 
1947)  qui  a  la  meme  morphologie,  notannnent  le  memo  dimorphisme 
des  podetions  (cf.  Sandstede,  1938,  pi.  5,  fig.  38  sub.  nom.  Cl.  rangiformis 
var.  cabana),  et  le  mfime  chimisme  (Evans,  1955).  Wainio  les  avail,  du 
r«ste  places  cote  a  cote  comme  var.  de  Cl.  rangiformis,  tout  au  inoins 
provisoirement.  Cependant  Cl.  Wrighlii  presente  un  caractere  qui  avait 
echappe  a  Wainio  et  a  Evans  et  que  nous  avons  observe  sur  lc  type 
“e  ^’espece  (Wright,  Lich.  Cubae,  n*>  33,  sub  nom.  Cl.  furcata  (ITuds.) 
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Fr.  i>.  pungens  Fr„  exetuplaire  du  Museum  de  Paris)  :  la  gelee  des  cunj- 
danges  est  rouge,  l.a  couieur  de  la  gelee  des  conidanges  n  ayant  pn  <'tre 
observer  ui  sur  le  lype  de  Cl.  pertricosg,  ni  stir  noire  exemplaire,  il  esl 
prudent,  pour  l’instant,  de  conserver  les  deux  especes.  Pour  pouvuir 
les  reunir  sous  le  nom  de  Cl.  pertricosa  Krempelh.,  nom  le  plus  ancien, 
il  sera  necessaire  de  voir  des  exemplaires  d'Australie  avec  conidanges 
fertiles. 
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11.  Cladonia  congregala  II.  Magn. 
synonyme  de  Cl.  vulcanica  Zoll. 


Maonusson  a  deciit  (1911)  el  figure  ( 1 914-15)  une  nouvelle  . 
des  iles  Hawaf  sous  le  nom  de  Cl.  congregala  H.  Magn.,  avec  une  f.  ■■ub 
furinosa  H.  Magn.,  rapportee  aux  Ochrophaeae,  Clausae,  bien  que  si  rile, 
l.a  description  et  la  figure. pouvant  convenir  a  des  echantillons  que  "ims 
avions  recus  d'Australie  (reconnus  ensuite  comme  appartenant  a  Cl  ■/ an- 
mosula  Midi.  Arg.,  ainsi  que  nous  venous  de  le  dire  plus  haul),  amis 
avons  demande  au  Riksmuseet  de  Stockholm  communication  du  type 
el  de  la  f.  de  eette  espece.  Ceux-ci  nous  onl  ete  aimablemcnt  envoyes 
par  le  Dr.  Shin  Ahi.nkb  que  nous  remercions  pour  son  obligeam  c  I.cs 
deux  specimens  soul  evidemment  conspeciliques,  mais  la  f.  s ubfariiwsn 
nous  a  montre  1' existence  de  quelques  petifcg  conidanges  a  parois  rouges, 
qui  avaient  echappe  a  Maonusson,  ce  qui  prouve  que  I'especc  apparlienl 
aux  Cocci  ferae  el  non  aux  Ochrophaeae.  L’aspect  exterieur,  avec  des 
s(|uames  isidioides,  les  reactions,  ainsi  que  la  constitution  chii  i<j»f 
que  nous  avons  pu  etablir  microchimiquement,  avec  la  presence  d  ride 
thamnolique.  d’acide  didymique  et  d'acide  squamatique,  montre  qu  en 
realite  ce  Cladonia  s'identifie  avec  Cl.  vulcanica  Zoll.  et  qu’il  pent  elre 
rapporte  parlie  a  sa  f.  melanodcs  (Nyl.)  des  Abb.,  parlie  a  sa  f.  isidioilmln 
(Mont,  et  v.  d.  B.)  des  Abb.  (des  Abbayes,  1956).  Cl.  congregah  est 
done  a  mettre  en  synonymie  de  Cl.  vulcanica. 
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»  (11.  des).  Quelques  Cladonia  (Lichens)  des  rdgions  intertrupicalw. 
aux  ou  pen  connus,  conserves  dans  I’herbier  de  Kew  (Kew  Bull..  "  - 


melia  from  the  H  ‘  > 


Abbayes 

.1  peu  i 
1956.  p.  259-266). 

Maonusson  (A.  II.).  -  New  species  of  Cladonia  ant 
Islands  [Ark.f.  BoL.  Bd.  30  B,  n°  3,  p.  1-9,  19411.  , 

Maonusson  (A.  H.)  and  Zahlbruckner  (A.).  Hawaiian  Lichens.  1 
{Ark.  f.  Bot .,  Bd.  31  A.  n"  6,  p.  1-109,  1944.  -  Bd.  32  A,  n°  2.  p.  1-89.  I  " 
1945). 
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Strigula  nitidula  Mont.,  Lichen  epiphylle 
en  France 

par  Maryvonne  Josien  (1) 


J.usqu  *c'  011  ne  connaissail  en  Europe  qu’un  representant  du  genre 
■Intjula,  renfermant  des  especes  epiphylles  obligatoires  des  regions 
1  ropicales.  L’espece  S.  elegans  Wain,  avait  ete  decouverte  par  Chodat 
1912,  a  et  b)  sur  feuilles  de  Buxus  sempervirens  L.  en  Haute-Savoie, 
n  foret  de  Coudree,  pres  de  Sciez,  dans  une  buxaic.  Cette  localite  resle 
oujours  unique  en  Europe  pour  cette  espece  :  c’esl  en  lout  cas  la  settle 
dee  par  Santesson  (1952). 

Cependant  une  autre  espece  de  Strigula  exisle  en  France  :  .S',  nitidula 
lout.  File  a  ete  Lrouvee  d'abord  dans  deux  localites  armoricaines  encore 
icdites,  d’apres  des  exemplaires  conserves  dans  l’herbier  des  Abba  yes, 
la  Faculte  des  Sciences  de  Rennes  : 

1°  Finislere  :  foret  du  Cranou,  epiphylle  sur  Buxus  sempervirens  L., 
res  du  carrefour  de  l'ancienne  chapelle  de  St-Conval,  au  milieu  de  la 
iietraie-chenaie.  Leg.  et  determ.  R.  Santesson,  1954.  Cette  recoltc  a  ete 
ute  au  cours  de  l’excursion  lichenologique  en  Bretagne  du  VII 1°  Congres 
International  de  Botanique  de  Paris,  conduite  par  H.  des  Abbayes, 
laquelle  prenait  part  R.  Santesson.  Son  auteur  ne  semble  pas  1’avoir 
publiee. 

-°  IUe-et-Vilaine  :  bois  de  Bagatz  en  Guichen-Bourg-des-Comptes,  epi- 
hylle  sur  Buxus  sempervirens  L.  Leg.  M.  Chavaroc,  1958;  determ, 
i  l.  des  Abbayes.  Les  bois  de  Bagatz  sont  rcmarquables  par  l'abon- 
1  ance  et  la  taille  des  Buis  dans  l’etage  domine.  C’esl  sur  les  conseils  de 
!  l,l:s  Abbayes  que  M.  Chavaroc.,  a  cette  epoque  assistant  a  son  Labo- 
1  Loire  et  habitant  Guichen,  rechercha  cette  espece  et  rcussit  a  la  decouvrir 
1  ms  cette  localite. 

Sa  presence  en  Bretagne  nous  laissait  supposer  son  existence  possible 
uis  d  autres  localites  allantiques.  C’est  pourquoi  nous  1’avons  recherchee 
1  “1S  les  Pyrenees  occidentales  frangaises,  dont  nous  avons  entrepris 
|  lude  de.la  d°re  et  de  la  vegetation  licheniques.  Nous  avons  reussi  a 
i  decouvrir  dans  une  vallee  oil  les  buxaies  sont  bien  develop  pees  :  Basses- 
>renees  ;  Ste-b.ngrace,  alt.  100  m,  vallee  du  Saison.  epiphylle  sur  Buxus 
mpervirens  I,.,  a  l'entree  des  gorges  de  Kakouetta,  en  face  du  lac  artili- 
riel,  exposition  N,  1965. 

R  Laboratoil'c  de  Botanique  Appliqu6e  et  de  Geobotanique  do  la  Faculty  des  Sciences 
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Nous  avons  compare  nos  recoltes  avec  les  echantillons  dc  l'hcrbicr 
des  Abb  ayes  et  les  avons  reconnues  conformes.  De  plus,  le  I  rol.  San  i  i-.s- 
son,  que  nous  remercions  pour  son  obligeance,  a  bien  voulu  confirmer 
notre  determination.  „  . 

La  presence  de  cette  espece  en  vallee  du  Saison  souligne  encore  le 
caractere  oceanique  du  climat  de  cette  localite.  EUe  vient  s  ajouler 
a  celle,  deja  signalee  par  nous  (M.  Josien,  1961),  de  Catillaria  Bouteilln 
(Desm.)  A.  Zahlbr.,  egalement  epiphylle  sur  Buis,  et  de  Leplogium  hr- 
melloides  S.  Gray,  que  nous  y  avons  recolte  dernierement,  toutes  deux 
etant  des  especes  a  alfinites  tropicales,  dont  la  repartition  en  Europe 
est  commandee  par  un  climat  oceanique. 
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1  osien  (M  )  1964.  —  Quelques  Lichens  interessants  des  Landes  et  des  Bas<  ■ 
\Rev  BryoletticMnol.),  XXXIII,  fasc.  1-2,  p.  240-243,  Pans. 
Santesson  (R.),  1952.  -  Poliicolous  Lichens  1.  A  i 

of  the  obligately  foliicolous  hchemzed  fungi  {Symb.  Bot.  Upsal.),  All.  ias< 
590  pp.,  92  fig.,  1  pi.,  Uppsala. 


Source :  MNHN,  Pari 
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Une  espece  nouvelle  de  Lichen  : 
Candelariella  oleaginescens  nov.  spec. 

par  Y.  Rondon  (1) 


Candelariella  oleaginescens  nova  species. 

II  y  a  quelques  annees  mon  attention  fut  attiree  par  la  presence  a 
Marseille  d’un  Candelariella  a  thalle  non  jaunc,  tres  developpe  qui 
eroissait  en  meme  Lemps  que  Lecanora  albescens  (HolTm.)  Flk.,  Verrucaria 
macrostoma  Duf.,  Caloplaca  citrina  (HolTm.)  Th.  Fr.,  Candelariella  aurella 
UoPm.)  Zahlbr.,  sur  Ie  mortier  du  parapet  de  la  Corniche,  au-dessus 
des  Bams  de  mer  du  Roucas-Blanc. 

Au  premier  examen  je  pensai  a  un  Candelariella  aurella  parasite  sur 
in  thalle  sterile  ;  mais  une  observation  plus  approfondie  au  laboratoire 
ne  montra  que  j’etais  en  presence  d’un  Lichen  autonome.  A  cause  des 
( aracteres  du  thalle  inhabituels  pour  un  Candelariella  j’estimai  qu’il 
pouvait  s’agir  d’une  espece  nouvelle. 

Je  sounds  alors  ce  Lichen  au  docteur  R.  Hakulinen  qui  confirma 
uion  point  de  vue,  et  auquel  j ’exprime  ici  ma  vive  gratitude. 

Je  retrouvai  ulterieurement  cette  espece  a  environ  1  km  de  la  station 
precedente,  dans  les  colhnes  du  Roucas-Blanc,  sur  des  dolomies  supra- 
iurassiques  oil  se  trouvait  egalement  Lecanora  albescens,  puis  dans  Ic 
massif  de  Marseilleveyre,  au  Puits  du  Lierre,  sur  des  calcaires  haule- 
riviens  exposes  au  NW,  en  compagnie  de  Caloplaca  murorurn  (HolTm.) 

I  h.  Fr.  (tres  abondant),  Lecanora  pruinosa  Cliaub.,  L.  albescens  (HolTm  ) 
Ik.,  Xanthoria  aureola  (Ach.)  Erichs.,  Caloplaca  cilrina  (HolTm.)  Th. 

Tout  recemraent  ce  Candelariella  a  cte  rencontre  par  G.  Clauzade 
Ians  la  proche  banlieue  de  Marseille,  it  Saint-Barnabe,  sur  le  mortier 
ni  faite  d’un  inur,  et  vers  le  sommet  de  Saint-Cyr,  dans  le  Massif  de 
(  arpiagne,  sur  des  dolomies  suprajurassiques. 

En  raison  de  la  teinte  que  prend  ce  Lichen  au  contact  de  l’eau,  je  le 
decris  sous  le  nom  de  : 


Candelariella  oleaginescens  Rondon  nova  species. 

Thallus  epilithicus  bene,  evolulus  sed  saepe  sat  indistinde  circumscriptus, 
i<  nuiler  squamulosus,  leviter  rugulosus,  sorediis  isidiisque  indigens,  scrdide 
•  nseus,  madefaetus  leviter  virescens  pracscrlim  ubi  cortex  detritus  esl. 

Squamulae  multiformes  sed  nunquam  elongatae,  0, 1-0.2  mm  crassue, 
'  .  i-1,5  mm  lalae,  plus  minusve  eonliguae.  Hgpolballus  indistindus. 

(1)  Ghairo  de  Botaniquc  et  de  Ci  yptogamie,  Fac.  de  Med.  et  do  Phnrta.  Marseille  (5>), 


Source :  MNHN,  Paris 
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Gonidia  Chlorococcacea  sphaerica  9-15  p.  diametro. 

Apothecia  vulgo  numerosa,  leviter  proeminentia,  inordinate^  distributa, 
localiter  conligua,  orbicularia  vet  plus  minusve  irregulana,  0,3-0, 7  mm 
diametro.  ,  „  ,  ,  „ 

Discus  laevis,  pallide  luteus  vet  lividus,  madefadus  oleagmescens,  pruno 
pmiluin  concavus,  dein  planus,  tandem  vix  convexus,  tenui  marginc  cir- 
cumdatus,  acerrime  colorata,  integra  persistentique,  tandem  leviter  flexuosa. 

Epithccium  (10-15  |x  crassum)  tenuiter  granulosum,  fuscoluteum. 

Thecium  (45-60  [x  crassum)  incolor. 

Ihipothecium  (60-90  p.  crassum)  incolor,  super  gomdiale  stratum  (90- 
100  u  crassum)  jacens,  guod  in  apothecii  marginem  prolraetum  est. 

Paraphyses  liberae,  2  p.  crassae  simplices,  articulatae,  in  apiee  parum 
incrassalae. 

Asci  oviformes  elongali  :  35-55  X  15-20  [x. 

Sporae  odonae,  incolores,  simplices  vcl  uniscptatae,  elongatae,  reclae 
vel  leviter  incurvatae  :  15-25  X  4-7  (x. 

Conidangia  non  visa.  . 

Sine  ul  I  a  readione  cum  usilatis  reagentibus,  nisi  thecium  /  +  (acnlei 


Candela,  ii-lloc  aurellae  (Hof/m.)  Zahlbr.  sed  lhalh  imimiUimu*. 
Solum  adhuc  ad  rupes  calcarias  out  dolomiticas  atquc  ad  mortanwn 
in  massiliensi  regione  observata. 


K.n  sommc,  cette  nouvelle  espece  de  Candclariella  qui  se  montre  _au 
moins  aussi  nitrophile  que  Candclariella  aurella,  est  tres  voisine  de  celui-.  i 
par  ses  fructifications  a  disquc  jaune  pale  ou  livide  devenant  olivatrc  a 
l’elal  liumide  et  a  marge  plus  vivement  coloree,  mais  s’en  distingue 
par  son  thalle  tres  different :  bien  dcveloppe,  mais  souvent  assez  indistiiu  - 
lemenl  delimite,  finement  squamuleux,  legerement  rugueux  bien  que 
depourvu  de  soredies  et  d’isidies,  gris  sale  verdissant  legerement  a  l’etat 
humide,  surtout  lorsque  le  cortex  est  use. 

Candelariella  oleaginescens  a  etc  distribue  sous  le  n»  341,  dans  les 
„  Lichenes  Selecti  Exsiccati  »  edites  sous  la  direction  de  A.  Vezda,  par 
l’lnstitut  Botanique  de  l’Academie  des  Sciences  de  Tchecoslovaquie. 
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Sur  Ies  conditions  d’une  asssociation  lichenique 

par  Gerard  Trotet  * 


Dans  un  compte  rendu  a  la  Societe  des  Sciences  naturelles  et  physiques 
du  Maroc  (1962,  N°  5  et  6,  p.  103-105),  j’avais  signale  mon  etonnement 
de  ne  trouver  que  tres  peu  de  Licliens  fixes  sur  le  Figuier  de  Barbaric 
(Opunlia  Ficus-indica  (L.)  Mill.,  Cactacee).  Ce  vegetal  s’est  parfaitemenl 
acclimate  au  Maroc  depuis  son  introduction  en  provenance  du  Mexique 
et  il  y  constitue,  presque  partout,  un  des  elements  du  paysage. 

J’avais  fait  cette  constatation  en  etudiant  la  collection  des  Lichens 
du  Maroc  (rassemblee  en  particulier  par  le  Professeur  R.  G.  Werner). 
Sur  plus  de  2  000  echantillons,  12  seulement  ont  V Opunlia  coniine  sub¬ 
stratum. 

Des  prospections  en  diverses  regions  du  Maroc  ont  confirm^  le  fait 
et  ont  montre  que  non  seulement  la  flore  lichenique  fixee  sur  Opunlia 
etait  pauvre  en  especes  (1)  mais  encore  en  individus  car  lorsqu’un  Opunlia 
est  habite  par  des  Lichens  il  ne  Test  jamais  beaucoup.' 

Les  Opuntia  sont  plantes  pour  constituer  des  haies  protectrices  autour 
des  champs,  des  vergers  et  des  habitations,  rurales  en  particulier  ;  cer¬ 
tains,  tres  anciens,  se  rencontrent  pres  de  marabouts  ;  en  quelques  regions 
ils  sont  plantes  sur  de  grandes  surfaces,  comme  fourrage  (il  s’agit  le 
plus  souvent  alors  de  la  forme  inerme). 

Dans  les  haies  les  Opuntia  sont  souvent  mSles  k  des  Acacia  epineux 
(diverses  especes),  des  Jujubiers  ( Zizyphus  Lotus),  des  Aubepines  ( Cra¬ 
taegus  de  diverses  especes),  des  Grenadiers  ( Punica  granalum).  Autour 
des  vergers  et  des  habitations  ils  sont  proches  d’arbres,  fruitiers  en  par¬ 
ticulier,  tels  que  Ficus  Carica,  divers  Prunus,  divers  agrumes  (Citrus), 
des  Oliviers. 

Il  est  frequent  que  ces  arbres  et  arbustes  soient  colonises  par  des 
Lichens  alors  que  les  Opunlia  voisins  sont  indemnes. 


*  Facult.6  des  Sciences,  Rabat,  Maroc. 

(1)  Le  Catalogus  Lichenum  Universalis  de  Zahlbrtjckner  cite  des  Lichens  semblant 
■  xclusivement  d6velopp6s  sur  l’Opuntia  : 

Lecania  opuntioides  Bagl.,  d’ltalie,  considire  comme  variety  de  L.  Koerberia  Labm. 

Lecidea  opuntioides  Briss,  Lichen  opuntioides  Vill.  et  Psora  opuntioides  U.C.  considers 
comme  synonymes  etrapportes  ii  T oninia  coeruleonigricans  Tb.  Fr.  fa.  opuntioides  A.  /.a  hi., 
d’ Europe. 

Parmelia  opuntioides  Miill.  Arg.,  d’Amiiriquc  antarctique. 

Parmelia  opuntiella  Hue,  qui  est  maintenant  Ansia  opuntiella  Miill.  Arg.,  de  Chine. 

Enftn  Potyblastia  opuntiicola  Mah.  et  (Jill,  decouvert  par  ces  auteurs  uux  environs 
de  Casablanca  et  signale  par  eux  dans  le  Bull,  de  la  Soc.  bot.  France ,  vol.  LXV1J 1  (1(121) 
1925,  p.  281.  .Te  n’ai  pu  retrouver  cette  espfece.  Il  semble  d’ailleurs  que  la  haie  d 'Opunlia 
sur  laquolle  les  auteurs  avaient  fait  lour  decouverte  ait  disparu. 


Source :  MNHN,  Paris 
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J’ai  recherche  la  cause  de  la  «  disaffection  » des  Lichens  pour  ce  support 
offert  partout,  dans  toutes  les  zones  climatiques  du  Maroc,  aussi  bien 
humide  qu'aride  (voire  saharienne),  en  plaine  coniine  en  altilude  (jus- 
qu’a  pres  de  1  800  m). 

Le  cormus  de  1  'Opuntia  est  un  phylloclade  dont  les  entrenceuds  se 
developpent  en  cladodes  epineux  appeles  vulgairement  «  raquettes  » 
a  cause  de  leur  forme.  Ces  raquettes  presentent  une  cuticule  renforcee, 
vers  l'exterieur,  par  des  plaquettes  circuses.  L’epaisseur  de  cet  ensemble 
protecteur  ne  depasse  pas  2/10  de  millimetre  et  elle  est  souvent  inferieure 
dans  les  elements  jeunes.  Les  plaquettes  de  substance  cireuse  sont  tres 
serrees  et  tres  adherentes  entre  elles  de  sorte  que  le  revetement  est  Iris 
lisse,  solide,  perenne  et  tres  difficilement  penetrable. 

Quand  YOpuniia  vieillil,  au  bout  de  quelques  annees,  les  cladodes 
les  plus  anciens  se  deforment :  la  partie  centrale  de  ces  entrenceuds  (el 
probablement  les  nceuds)  se  developpe  en  un  cylindre  lignifie  ;  les  parties 
plus  externes  (parenchyme  et  epiderme)  se  dessechent  et  finissent  par 
tomber.  On  a  alors  un  veritable  tronc  supportant  les  raquettes  plus 
jeunes. 

On  peut  remarquer  que  les  raquettes  jeunes  ne  sont  que  tres  exceptimi- 
nellement  colonisees  au  contraire  des  troncs  et  des  vieilles  raquettes 
qui  peuvent  l’etre.  Dans  le  cas  de  ces  raquettes  Ogees  on  voit  que  leur 
surface  s’est  plissee  et  crevassee. 

On  peut  alors  penser  que  si  les  Lichens  ne  colonisent  pas  les  raquettes 
jeunes,  ou  du  moins  intacles ,  la  cause  peut  en  etre  dans  l’integrite  de  la 
surface  qui  n’offre  pas  de  prise  aux  hyphes  d’un  lichen  en  voie  de  for¬ 
mation  ou  de  developpement. 

Pour  controler  cette  hypothese,  l’experience  suivante  a  ete  prepam  : 
En  1963  on  a  « scarifie »,  au  couteau,  10  raquettes  jeunes  parmi  d’autres 
laissees  intactes  sur  des  pieds  d'Opunlia  vivant  en  bordure  d’un  champ 
le  long  de  la  route  principale  Rabat-Casablanca. 

Sur  d’autres  vegetaux  du  lieu  et  sur  des  pierres  poussent  divers  Lichens, 
ainsi  :  Xanlhoria  parielina  Belt,  de  diverses  formes  et  varietes,  Peiiusonn 
amara  Nyl.,  Ramalina  Duriaei  Jatta.,  Roccella  fucoides  Wain. 

Resultats 

Des  10  raquettes  scarifiees,  2  ont  disparu  aujourd’hui,  probablement 
arrachees  au  moment  de  la  cueillette  des  fruits  (les  «  Figues  de  Barbarie  ») 
dont  les  Marocains  sont  friands. 

Sur  les  8  restantes,  6  sont  toujours  indemnes  de  Lichens ;  les  deux 
dernieres  ont  ete  colonisees  alors  qu’aucune  des  raquettes  «  temoins  » 
ne  l’est  aux  environs. 

C’est  sur  les  blessures  cicatiisees  par  un  cal  parenchymateux  subirilie 
que  se  developpent  de  jeunes  thalles,  probablement  de  Xanthoria  parielina. 
qui  atteignent  entre  3  et  5  millimetres  de  diametre  et  sont  encore  steriles. 
Chaque  raquette  avail  recu  5  traits  de  scarification.  Sur  1’une  des  raquettes 
un  trait  montre  la  fixation  de  thalles,  un  autre  trait  presente  1  thalle. 
Sur  l’autre  raquette  un  seul  des  cinq  traits  est  colonise  par  1  thalle  de 
Xanlhoria.  Enfin  sur  ce  dernier  trait,  en  plus  du  thalle  l’oliace,  se  developpe 
un  thalle  fruticuleux,  de  6  mm  de  haut,  qui  semble  devoir  ('Ire  de  Ram<i- 
lind  sp. 


Source  :MNHN, 
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Conclusion 

II  semble  done  qu’il  y  ait  une  relation  de  cause  a  effet  entre  l’integrite 
de  la  surface  cuticulaire  des  cladodes  et  l’extreme  rarete  des  Lichens 
sur  ces  organes. 

II  est  bien  connu  que  les  Lichens  sont  moins  frequents  sur  les  troncs 
des  arbres  a  rhytidome  lisse  que  sur  ceux  des  arbres  a  rhytidome  crevasse. 

I  .es  tuiles  vernissees  (frequemment  utilisees  au  Maroc)  ne  sont  colonisees 
'I He  tres  peu  tant  que  le  vernis  est  intact.  Les  Lichens  epiphylles  se  fixent 
i  la  faveur  d’eraillures,  de  blessures,  de  la  feuille. 

La  surface  tres  lisse  et  homogene  des  cladodes  d 'Opuntia  peut  suffire 
i  expliquer  que  les  Lichens  ne  s’y  fixent  pas.  Les  jeunes  thalles  en  voie 
de  formation  peuvent  trop  facilement  £tre  entraines  par  les  vents  ou  les 
pluies,  d  autant  plus  facilement  que  ces  cladodes  sont  dresses  verticale- 
inent  ou  presque. 

Un  autre  support,  frequent  au  Maroc,  l’Agave  (Amaryllidacde)  se 
nontre  egalement  ■■  boude  »  par  les  Lichens  (*).  Les  feuilles,  de  grande 
urface,  sont  cependant  persistantes  pendant  de  longues  annees  (et  tres 
bt  subhorizontales).  Mais  ici  encore  il  y  a  un  revbtement  cireux  tr£s 
lomog^ne  et  on  peut  avancer  la  meme  explication  que  dans  le  cas  des 
ipunlia.  Nous  avons  commence  sur  ces  feuilles  la  m£me  experience  que 
recedemment  et  nous  en  donnerons  les  resultats. 

II  reste  cependant  que,  dans  un  cas  comme  dans  l’autre,  apres  etablisse- 
nent  de  conditions  favorables  :  disparition  du  revetement,  la  colonisation 
est  jamais  tres  etendue.  II  semble  done  qu’il  y  ait  encore  un  autre 
■  acteur  defavorable,  d’origine  interne  et  chimique  probablement  qui 
neriterait  d’etre  recherche  dans  ces  substrata. 

*  R.  O.  Werner  a  utilise  1  'Opuntia  ot  V Agave  pour  des  observations  sur  la  formation 
le  ddveloppement  des  thalles  de  Lichen,  mais  ses  supports  devaient  Wre  figes  puisqu'il 
■ite  que  du  sclercncliyuii'  rendait  un  peu  dure  la  confection  des  coupes.  —  R.  G.  Werner, 
Histoire  de  la  synthase  lichenique  »  (Mt! moire  de  la  Soc.  So.  Nat.  Maroc.,  T.  27,  1931). 


Source :  MNHN,  Paris 
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Lichens  from  the  lie  du  Levant  (lies  d’Hyeres) 

by  D.  S.  Ranweli.  (1)  and  P.  W.  James  (2) 


Introduction 

Lichen  records  from  the  lies  d’Hyeres  are  given  by  Hue  (1899),  Bon  v 
de  Lksdain  (1907,  1956),  Cho/.ai.s  (1924),  Jahandiez  (1929),  Brau  - 
Blanquet  and  Molinier  (1935),  Molinier  (1937,  1955)  and  Rond  .  . 
(1957).  At  least  240  species  have  been  recorded  from  the  Isle  d’Hyen  . 
but  of  these  only  29  species  are  given  as  generally  abundant  and  weie 
presumably  recorded  from  the  lie  du  Levant,  while  only  the  followi:  g 
6  are  noted  specifically  as  having  been  collected  from  the  lie  du  Levan  : 

Recorded  by  E.  Jahandiez  (1929). 

Cladonia  pyxidata  (L.)  Hoffm.  (as  C.  pyxidata  var.  negleda  (Fldrk  ) 
Schaer.). 

Recorded  by  R.  Molinier  (1937). 

Cladonia  convoluta  (Lam.)  P.  Cout.  (as  C.  foliacea  var.  convoluta  (Lam. 
Vain.). 

Cladonia  foliacea  (Iluds.)  Willd.  (as  C.  foliacea  var.  alcicornis  (Light  i.) 
Schaer.). 

Cladonia  impcxa  Harm,  (as  C.  impexa  f.  pnmila  (Ach.)  Sandst.). 

Collema  tenax  (Sw.)  Ach.  (as  C.  pulposum  (Bernhardi  ex  Schrad.)  Ach.). 

FulgenSia  fulgens  (Ach.)  Elenk.  (as  Plarodium  fulgens  (Ach.)  DC.). 

During  a  visit  to  the  lie  du  Levant  in  August  1960,  one  of  the  authors 
(D.  S.  Ranwell)  collected  33  species  of  lichens  which  were  identified 
partly  by  P.  W.  James,  and  partly  by  Mr.  .1.  R.  Laundon  (also  at 
British  Museum).  In  view  of  the  limited  information  about  the  liclu  n 
flora  of  this  particular  island  it  seems  worth  putting  this  on  record  tog  - 
ther  with  some  indication  of  the  physical,  climatic,  and  biotic  factors 
of  the  environment  in  which  the  lichens  occur. 

Topography  and  geology 

The  lies  d’Hyeres  lie  about  10  km  of  the  north  coast  of  the  Mediter¬ 
ranean,  30  km  east  of  Toulon.  They  include  three  main  islands  (Porqui- 
rolles,  Levant  and  Port-Cros),  the  Presqu’ile  de  Giens,  which  used  I" 
be  an  island  but  is  now  joined  to  the  mainland,  and  a  small  islet. 

(I)  Nature  Conservancy,  Warcham,  Dorset  . 


Source :  MNHN, 


LICHENS  FROM  THE  ILK  DU  LEVANT  (iLES  n’llYKRE.s)  837 

The  lies  d’Hyeres  are  geologically  part  of  the  Massif  des  Maures  and 
were  separated  from  the  mainland  after  the  Quaternary  glaciations. 
I  hey  are  formed  of  mica-schisl  and  quartzite  rock  with  some  Quarternary 
alluvium,  and  the  soils  resemble  the  terra-rossa  »  type.  Soil  reaction 
is  slightly  acid  (pH.  6.8  recorded  at  5-10  cm)  and  normally  lacks  free 
carbonates  (Braun-Blanquet  and  Molinieh  1935).  Locally  along  the 
coast  however,  more  recently  formed  calcareous  sandstones  are  found. 
1'hese  are  friable  conglomerations  of  siliceous  granules  bound  loosely 
by  the  lime  from  shell  fragments  and  are  clearly  of  marine  origin. 

Climate 

Except  where  otherwise  staled  the  following  information,  kindly 
applied  by  the  British  Meteorological  Office,  refers  to  climatic  lecords 
lor  the  lie  du  I  .evant. 

Mean  annual  precipitation  is  about  567  mm  with  a  rainfall  maximum 
a  October  (108  mm)  and  minimum  in  July  (9  mm). 

The  mean  daily  mean  temperature  in  the  coldest  month  (January)  is 
'■  1°C.  and  the  mean  daily  minimum  in  January  is  5.3°C.  Absolute  mini- 
aum  temperature  so  far  recorded  at  Toulon  (30  km  west  of  Levant) 
s  — 10°C.  (February).  The  mean  daily  mean  temperature  in  the  warmest 
"°nth  (July)  is  23.8°C.  and  mean  daily  maximum  in  July  is  29.5°C. 
absolute  maximum  temperature  of  35°C.  has  been  recorded  in  July 
md  August  at  Toulon.  Highest  temperature  in  summer  coincides  with 
ninimum  precipitation  as  in  all  Mediterranean  regions.  The  average 
nimber  of  sunshine  hours  per  annum  at  Cap  BenSt  (10  km  NW  of  Levant) 
-  3127  hours.  Some  idea  of  the  relative  humidity  of  the  warmest  month 
s  §iven  by  figures  from  Antibes  (85  km  NE  of  Levant)  :  at  07.00  hrs. 
70  %  ;  13.00  hrs.  65  %  •  18.00  hrs.  70  %. 

Vegetation  and  other  biotic  factors 

The  cryptogamic  and  phanerogamic  flora  of  the  islands  has  been 
.'escribed  by  Jahandiez  (1929).  It  is  closely  related  to  the  flora  of  the 
iassif  de  Maures  and  although  a  few  endemic  species  occur,  it  represents 
i  efTect  an  impoverished  fragment  of  the  mainland  flora  resulting  from 
i  lie  relatively  short  period  of  time  that  has  elapsed  since  the  islands  were 
■  parated  from  the  mainland  (Braun-Blanquet  and  Mollnier,  1935). 

Detailed  studies  of  the  phytosociology  of  the  lies  d’Hyeres  have  been 
"'ade  by  Braun-Blanquet  and  Molinier  (1935),  and  Molinier  (1937, 
952,  1954,  and  1955).  It  is  concluded  from  these  studies  that  the  islands 
ere  formerly  covered  by  Quercus  ilex  forest  except  for  rocky  outcrops 
ilh  Pinus  halepensis  and  coastal  rocks  with  halophilic  associations 
'  the  Crilhmo-Slaticetalia  order.  The  vegetation  at  the  present  time  over 
ost  of  the  islands  and  especially  that  of  the  lie  du  Levant,  is  dominated 
'  y  a  dense  maquis  of  Arbutus  unedo  and  Erica  arborea.  This  has  developed 
'  a  result  of  man’s  activity  in  cutting  the  oak  forests  and  by  accidental 
res  which  spread  rapidly  through  the  maquis. 

Molinier  (1951)  has  shown  that  the  Arbutus-Erica  zone  which  occupies 
the  higher  parts  of  the  islands  (above  30  m)  is  enclosed  concentrically 
by  a  narrow  zone  around  the  coast,  between  5-10  m  and  20-30  m  above 


Source :  MNHN,  Paris 
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sea-level,  characterised  by  Oleo-Lentiscetum  scrub.  This  is  in  turn  enclosed 
by  the  halophilous  zone  of  coastal  rocks  from  sea  level  to  5  m  altitude, 
characterised  by  the  Crithmo-Statiscetum  zone.  These  three  zones  are 
clearly  marked  at  the  west  end  of  the  lie  du  Levant  where  the  lichens 
described  in  this  account  were  collected. 

The  dense  Arbutus  unedo-Erir.a  arborea  maquis  which  covers  the 
higher  parts  of  the  island  is  generally  too  shaded  to  allow  much  lichen 
growth.  A  few  corticolous  species  are  found  (especially  on  Erica  arborea) 
on  the  edges  of  clearings  and  on  rocks  and  soil  within  them. 

The  Oleo-Lentiscetum  zone  was  examined  more  thoroughly  than  either 
of  the  other  two  zones.  At  the  west  end  of  the  island  this  zone  has  been 
opened  up  by  the  activities  of  campers,  and  scrub  growth  is  reduced  in 
height  in  the  more  exposed  parts  adjoining  the  coast,  lhese  conditions 
allow  a  more  abundant  growth  of  lichens  and  half  the  total  number 
of  species  collected  were  found  on  rock  outcrops  in  this  zone. 

A  solitary  Pinus  marilima  at  the  junction  between  the  preceding 
zone  and  the  Crithmo-Statiscetum  zone  yielded  a  few  rather  poorly  deve¬ 
loped  lichens. 

Both  the  mica-schist  rocks  and  the  very  localised  calcareous  sandstone 
rocks  of  the  Crithmo-Statiscetum  zone  are  rather  friable  and  the  lichen 
ilora  is  poorly  developed  partly  through  instability  and  probably  also 
as  a  result  of  the  dry  conditions  imposed  by  exposure  to  wind  and  sun. 

Species  recorded 

Species  are  grouped  in  the  following  list  according  to  the  zone  and 
substrate  on  which  they  were  found  : 

Arbutus  unedo-Erica  arborea  zone  (>  30  m  above  sea  level). 

On  shrubs. 

Parmelia  pseudoreticulata  C.  Tav.  —  on  Erica  arborea. 

On.  soil. 

Cladonia  conista  (Ach.)  Robbins  ex  Allen. 

Cladonia  rangiformis  Hoffm. 

On  siliceous  rock  (mica-schist  or  gneiss). 

Caloplaca  ferruginea  (Huds.)  Th.  Fr. 

Lecanora  gangaleoides  Nyl. 

Lecanora  rupicola  (L.)  Zahlbr. 

Pertusaria  amara  (Ach.)  Nyl. 

Ramalina  fastigiata  (Pers.)  Ach. 

Oleo-Lentiscetum  zone  (5-30  m  above  sea  level). 

On  shrubs. 

Caloplaca  ferruginea  (Huds.)  Th.  Fr.  —  on  Erica  arborea. 

Physcia  adscendens  (Th.  Fr.)  Oliv.  sensu  Bitt.  —  on  Arbutus  unedo. 

Ramalina  pollinaria  (Ach.)  Ach.  —  on  Erica  arborea. 

On  soil. 

Cladonia  conista  (Ach.)  Robbins  ex  Allen. 

Cladonia  foliacea  (Huds.)  Willd. 
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Cladonia  rangiformis  Hoffm. 

Cladonia  cervicornis  Ach. 

These  four  Cladonia  species  occurred  together  on  the  west  facing 
bank  of  a  dry  water  course  in  the  partial  shade  of  Junipenis  phocnicea. 
On  siliceous  rocks  (mica-schist). 

Anaptychia  fusca  (Huds.)  Vain. 

Caloplaca  ferruginea  (Huds.)  Th.  Fr. 

Caloplaca  heppiana  (Mull.  Arg.)  Zahlbr. 

Candelariella  vitellina  (HofTm.)  Mull.  Arg. 

Calillaria  phillipea  (Mont.)  Massal. 

Collema  subnig rescens  Degel. 

Lccanora  campestris  (Schaer.)  Hue. 

Lecanora  gangaleoides  Nyl. 

Lecidea  sulphurea  (Hoffm.)  Wahlenb. 

Ochrolechia  parella  (L.)  Massal. 

Parmelia  conspersa  (F.hrh.  ex  Ach.)  Ach. 

Parmelia  perlata  (Huds.)  Ach. 

Parmelia  slenophylla  (Ach.)  Heug. 

Physcia  dementi  (Turn,  ex  Sm.)  Lynge 
Physcia  pulverulenta  (Schreb.)  Hampe 
Ramalina  subfarinacea  Nyl. 

Rinodina  eonfragosa  (Ach.)  Korb. 

Roccella  fucoides  (Neck.)  Vain. 

Crithmo-Statiscetum  (<  5  m  above  sea  level). 

On  trees. 

Bacidia  arcculina  (Ach.)  Arnold 
Opegrapha  diaphora  (Ach.)  Ach. 

Physcia  adscendens  (Th.  Fr.)  Oliv.  sensu  Bitt. 

Xanthoria  parietina  (L.)  Bettram. 

The  above  species  all  occurred  on  the  bark  of  a  solitary  Pinus  maritima. 

On  siliceous  rock  (mica-schist). 

Ramalina  intermedia  Del.  ex  Nyl. 

On  calcareous  rock  (sandstone). 

Caloplaca  heppiana  (Miill.  Arg.)  Zahlbr. 

Verrucaria  nigrescens  Pers. 

All  of  the  33  species  noted  above  have  been  recorded  before  from  one 
"  other  of  the  lies  d’Hyeres  (including  the  Presqu’ile  de  Giens),  but 
with  the  exception  of  Cladonia  foliacea  (Huds.)  Willd.  sensu  stricto 
'"orded  by  Molinjer  (1937),  they  appear  to  be  the  first  definitive 
records  specifically  for  the  lie  du  Levant.  The  remaining  5  species  or 
'  Pieties  recorded  by  Molinjer  in  1937  were  not  refound  on  this  visit. 

I  uly  a  small  corner  of  Llie  island  was  examined  (the  greater  part  of 

II  is  occupied  by  the  Military  and  is  inaccessible).  A  more  thorough 
' '''-animation  of  other  exposures  and  the  hinterland  would  doubtless 
a'kl  many  more  species  to  the  lichen  flora  of  this  island. 
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Chimie  et  taxonomie  des  Lichens  du  groupe 
Ramalina  farinacea  en  Europe 

par  William  Louis  Culbehson  (1) 


Du  moins  dans  le  sens  laxonomique  large,  Ramalina  farinacea  est  un 
lies  lichens  les  plus  communs  dune  grande  partie  d’Europe.  11  demontre 
ne  assez  grande  plasticite  morphologique  et  possede  egalement  une 
i institution  chimique  dont  la  variability  se  voit  meme  par  le  proccde 
i  cissier  de  l’emploi  de  reactifs  directement  sur  le  tlialle.  Par  consequent, 
"ute  une  serie  de  taxa  infraspecifiques  ont  ete  decrits,  la  plupart  d'entre 
iix  pour  de  petites  modifications  de  morphologic..  II  v  a  dix  ans  Bouly 
1  Lesdain  (1956)  en  a  presente  un  soinmaire  et  a  tente  d’utiliser  des 
onnees  chimiques  provenant  de  l’emploi  de  certains  reactifs,  notarament 
1 1  potasse  et  la  p-phenylenediamine  (PD),  pour  eclaircir  la  taxonomic. 
'I  n’a  Pas  entierement  reussi  parce  que  les  reactifs  colorants  qui  pro- 
'luisent  un  elTel  directement  sur  le  tlialle,  quoique  Ires  sensibles,  ofi'renL 
lulot.  un  moyen  ]iour  identifier  des  categories  chimiques  de  substances 
uc  des  produits  lichcniques  particulars. 

Au  cours  d'une  etude  chimique  de  plusieurs  assez  grandes  collec- 
ons  corticoles  de  R.  farinacea  sens.  lat.  d'origine  fran^aise,  Chicita 
.  Culberson  (1965  a)  a  trouve  que  certains  des  individus  contenaient 
:e  l'acide  hypoprotocetrarique,  nouvelle  substance  lichenique  qu'elle 
enait  de  decouvrir  chez  une  population  fran^aise  de  R.  siliquosa  sens. 
.1.  et  dont  elle  avail  egalement  determine  la  configuration  moleculaire 
1  -  F.  Culberson,  1965  b).  Les  individus  de  ces  collections  qui  ne  conte- 
1  lient  pas  d'acide  hypoprotocetrarique  produisaient,  par  contre<  de 
1  icide  protocetrarique,  substance  souvent  signalee  comme  constituant 
1  echantillons  europeens  de  R.  farinacea.  Le  resultat  de  cctte  etude 
1  :  a  suggere  qu’un  examen  general  du  chimisme  du  groupe  farinacea 
1  n  Europe  pourrait  peut  etre  avoir  de  la  valeur  pour  la  taxonomie  de  ces 
liens.  J’ai  decide  a  considerer  en  meme  temps  le  chimisme  de  R.  polli- 
i  via  parce  que  cette  espece  est  confondue  souvent  avec  R.  farinacea 
'  ien  que  d’habitude  les  deux  especes  soient  assez  differentes  par  la  mor- 
i  liologie. 

'  I )  Department  of  Botany,  Duke  University,  Durham,  North  Carolina  27706,  Etnl-s- 

iVtte  6tude  fait  partie  des  recherches  subventionn^es  par  la  National  Science 
1  undation  des  l5tats-Unis  (Bourse  N°  GB-1239).  Je  remercie  ma  j femme,  Chicita 
1  I'l’uiEHSON,  pour  des  renseignoments  indispensables  sur  les  proeOdt-g  chimiques 
euipldyeg. 
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Dans  l’etude  presente  on  n’a  consider^  que  les  substances  licheniques 
elaborees  dans  la  medulle,  siege  chez  les  lichens  de  la  plus  grande  variation 
chimique  et,  la  plus  importante  pour  la  Laxonomie.  Chez  les  macro- 
lichens  en  general  la  production  des  substances  du  cortex  —  surtout 
de  l’acide  usnique  et  de  l'atranorine,  les  deux  substances  principals 
de  ce  tissu  —  est  toujours  relativement  uniforme  chez  des  especes  voisines. 
D’ailleurs,  l’analyse  exacte  des  substances  du  cortex  se  fait  avec  beaucoup 
plus  de  difliculte  que  celle  des  substances  produites  dans  la  medulle  et 
la  valeur  laxonomique,  d'habitude  tres  reduite  en  renseignements  elii- 
miques  sur  le  cortex,  rend  une  etude  detaillee  de  la  chimie  de  ce  tissu 
moins  interessante. 

Pour  cette  etude  on  a  utilise  les  echantillons  du  U.S.  National  Herbarium 
(US),  de  1’herbier  de  Duke  University  (DUKE)  et  plusieurs  echantillons 
types  de  l’herbier  de  Budapest  (BP)  et  de  celui  de  Helsinki  (H)  en  tout 
159  echantillons. 


Techniques  chimiques 

On  a  examine  sous  la  loupe,  binoculaire  une  petite  partie  de  la  medulle 
mouillee  d’une  micro-goutte  du  react  if  PD  et  on  a  divise  tous  les  echan¬ 
tillons  en  deux  groupes  d’apres  leur  reaction  (positive  ou  negative). 
Des  fragments  de  chaque  echantillon  ont  etc  extraits  dans  une  petite 
quantite  d’acetone  chaude  et  l’extrait  ensuite  evapore  sur  une  lame. 
Une  partie  de  cet  extrait  cristallin,  redissoute  dans  une  goutte  d’acetone 
et  recueillie  dans  une  micropipette,  etait  chromatographiee  sur  du  papier 
Whatman  n°  1  et  tout  le  reste  a  ete  employe  pour  les  analyses  habituelles 
de  microcristallisation.  Les  chromatogrammes  des  extraits  des  echan¬ 
tillons  dont  la  medulle  a  inontre  une  reaction  positive  au  moyen  du  PI) 
ont  ete  developpes  par  la  methode  ascendante  dans  une  solution  de 
pyridine-eau-acetate  d’ethyle  (1/1/2)  et  chaque  papier  avait  coni  me 
titre  de  controles  des  acides  protocetrarique,  norstictique  et  salaziniquc. 
Les  extraits  des  echantillons  dont  la  medulle  ne  reagissait.  pas  avec  le 
PD  ont  ete  prepares  de  la  meme  maniere  niais  on  les  a  developpes  dans 
une  solution  de  n-butanol  sature  de  NH40H  et  chaque  papier  avait 
comme  titre  de  controles  des  acides  hypoprotocetrarique  et  evernique. 
Apres  developpement,  les  papiers  de  la  premiere  categorie  ont  ete  ato¬ 
mises  avec  une  solution  de  PD  (acidc  protocetrarique,  Rf  . DO  ;  acidc 
salazinique,  Rf  =  .65  ;  acide  norstictique,  Rf  =  .74)  et  ceux  de  la 
seconde  categorie  ont  ete  atomises  avec  une  solution  de  benzidine  dia- 
zotee  (acide  hypoprotocetrarique,  Rf  —  .40  ;  acide  evernique,  Rf  =  -57). 

Ce  qui  restait  dc  l’extrait  original  etait  divise  en  deux  parties  sur  la 
lame.  La  premiere  partie  dtai t  couverte  d’une  goutte  du  reactif  GAo-T 
(glycerol,  ethanol,  o-toluidine  :  1/2/1)  et  d’une  lamelle  et  l’autre  partie 
couverte  d’une  goutte  du  reactif  KK  (solution  de  parties  egales  de  5  % 
KOH  et  de  20  %  K.,C03)  et  d’une  autre  lamelle.  Les  preparations  so  at 
gardees  a  la  temperature  de  la  piece  et  examinees  apres  15-30  minutes 
pour  la  presence  des  cristaux  caracteristiques  (Asaiiinw,  1938)  des  sub¬ 
stances  dont  il  s’agit  ici :  1’ acide  protocetrarique  forme  des  aiguilles 
minuscules  qui  se  rassemblent  en  groupes  spheriques  dans  le  reactif 
GAo-T,  mais  il  n'en  forme  pas  dans  le  reactif  KK.  L’acide  salazinique 
produit  des  cristaux  jaunes  sous  forme  de  lentille  dans  le  reactif  GAc-t 


Source  :MNHN,  Paris 
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'■ 1  des  ajg^es  de  couleur  rouge-brun  fonce  el  de  forme  courbee  dans 
le  reactif  KK.  1.  acide  norslictique  produil  des  plaques  jaunes  irregulieres 
dans  le  reactif  GAo-1  et  des  aiguilles  de  couleur  rouge-brun  el  de  forme 
droile  dans  le  reactif  KK.  L’acide  hypoprotocetrarique  forme  de  grandes 
aiguilles  incolores  dans  le  reactif  KK  (C.  F.  Culberson,  1905  a),  mais 
nen  dans  le  reactif  GAo-T. 


Resultats 

Chaque  echantillon  de  morphologic  du  type  farinacea  (par  opposition 
•'  CjUX  de  n'orphologie  du  type  pollinaria )  produit  une  ou  deux  substances 
"ledullaires,  a  savoir  (lc)  plantes  a  l’acide  protocetrarique,  (2®)  plantes 
•’  ,l'acidc  hypoprotocetrarique,  (3®)  plantes  aux  acides  norslictique  et 
alazmique  ensemble  et  (4e)  plantes  a  1’acide  norsfictique  seul.  Les  echan- 
Lillons  de  morphologie  du  type  pollinaria  ne  produisent  que  dc  l’acide 
vernique  comme  substance  medullaire. 


Acide  norsfictique 


3) - 

HO  CHO  J  \ 

/CH  0=0 
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:H3\ _ -COO. _ CH2OH 

(Vo/yoH 


Acide  salaziniq 


■  1-  —  Configuration  tnoleculaire  des  substances  mcSdullaircs  des  esp&ces  du  groupe 
farinacea  et  de  R.  pollinaria.  Les  membrcs  du  groupe  farinacea  produisent  des  depsi- 
lones  semblnbles  du  groupe  (i-orcinol  (acides  noi-stictique,  salazinique,  bypoprolo- 
etrariquo  et  protocetrarique)  tandis  que  R.  pollinaria  produit  de  l’acide  evernique, 
U  pside  du  groupe  orcinol  et  substance  peu  rapprochce  aux  depsidones  elabores  par  les 
spdccs  du  groupe  farinacea. 


I.es  cinq  substances  chimiques  en  question  (fig.  1)  sont  tres  interes- 
s;iiiLes  du  point  de  vue  taxonomique  puisque  les  quatre  acides  produits 
par  les  plantes  du  groupe  farinacea  —  protocetrarique,  hypoproto- 


Source :  MNHN,  Paris 


cetrarique,  norstictique  et  salaziniquc  sonL  des  depsidones  du  type 
p-orcinol  cl  sent  Lous  tres  voisins  du  point  de  vue  chimique.  L’acide 
evernique,  par  conLrc,  est  un  depside  du  type  orcinol  et  ne  se  rapporle 
pas  aux  depsidones  elabores  par  les  plantes  du  groupc  farinacea.  Ramalina 
pollinaria,  eloigne  des  Ramalina  du  groupe  farinacea  d'une  morphologic 
differente,  produit  aussi  une  substance  medullaire  d’un  autre  lype. 

Bien  que  les  membres  du  groupe  farinacea  ne  se  confondent  pas  avee 
les  Ramalina  du  groupe  maritime  siliquosa  (C.  F.  Culuerson,  1965  b), 
une  comparaison  des  chimismes  de  ccs  deux  groupes  taxonomiques 
esL  interessante.  Le  groupe  farinacea  ne  possede  pas  de  races  qui  pro- 
duisent  de  l’acide  salaziniquc  seul  ou  des  acides  norstictiques  el  slic- 
liques  a  la  fois  comme  le  groupe  siliquosa,  mais  il  possede,  par  contie, 
une  race  qui  produit  des  acides  norstictique  et  salaziniquc  ensemble, 
type  chimique  qui  ne  se  trouve  pas  chez  le  groupe  siliquosa.  Mais  les 
similarites  chimiques  des  deux  groupes  sont.  plus  a  remarquer  que  leers 
differences  :  tous  les  deux  groupes  taxonomiques  possedent  trois  rac  s 
chimiques  communes  —  une  qui  produit  de  l'acide  protocetrarique. 
une  deuxieme  qui  produit  de  l'acide  hypoprotocelrarique  et  une  troisie:  ic 
qui  produit  de  l’acide  norstictique  seul.  Malgre  que  leur  morphologie 
soit.  tres  differente,  on  voit  que  revolution  chimique  qui  a  opere  ici  rn 
ce  qui  concerne  les  produits  qui  s’elaborent  et  s’accumulent  dans  ;i 
medulle  est  Ires  semblable.  Les  differences  chimiques  qui  existent  en're 
les  Ramalina  des  groupes  farinacea  et  siliquosa  sont  dans  le  fond  tres 
petites.  A  cet  egard  il  est  a  remarquer  que  R.  pollinaria,  dont  la  morp  10- 
logie  est  beaucoup  plus  variable  que  cello  de  tous  les  membres  du  groupe 
farinacea,  a  un  chimisme  medullaire.  uniforme  dans  toute  sa  vaste  aire 
curopeenne  et  ne  semble  pas  exisler  en  races  chimiques  multiples. 

Les  quatre  races  chimiques  rcpiesentees  par  le  groupe  farinacea  out 
des  repartitions  geographiques  et  des  ecologies  differentes.  Dans  eelle 
etude  on  les  considere  comme  des  especes  distinctes  dont  les  caracteres 
principaux  se  resument  dans  la  cle  suivante. 

Les  Ramalina  du  groupe  farinacea  d’Europe 

1.  Medulle  PD  +  (teintees  d'orange  ou  de  rouge). 

2.  Acide  protocetrarique  present  ;  medulle  KOI  I  —  ;  presque 

toujours  sur  arbres,  tres  repandu  dans  toute  l'Europe .  .  . 

1.  R.  farinacea  sens.  Ir. 

2.  Acide  protocetrarique  absent  ;  medulle  KOH  +  (jaune. 
orange  ou  rouge). 

3.  Acide  norstictique,  le  seul  produit  medullaire  present  ;  sur 
rochers  au  bord  ou  non  loin  de  la  mer,  assez  commun  sur  les 
cotes  atlantiques  et  baltiques . 4.  R.  subfarinw  rrt 

3.  Acides  norstictique  et  salazinique  presents  ;  sur  arbres  el 
Ires  repandu  ou  sur  rochers  au  bord  ou  pres  de  la  mer.  .  • 

3.  R.  rcagens. 

1.  Medulle  PD  — . 

4.  Acide  hypoprotocetrarique  present  ;  soralies  arrondies  ou 
elliptiques,  la  plupart  limitees  au  bord  des  lobes,  branches 
du  Lhalle  divisees  mais  non  dechirees  irregulierement ; 
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settlement  sur  arbres  dans  le  domaiue  atlantique 

d’Europe,  surtout  en  Angleterre  et  en  France . 

......  2.  R.  hypoprolocelrarica. 

I.  Acide  evernique  present ;  soredies  semees  directement 
sur  le  cortex  ou  en  soralies  irregulieres,  branches  du  thalle 
dechirces ;  sur  arbres  et  tochers.  Ires  repandu  dans  touLe 
IEur°Pe . 5.  R.  pollinaria. 

I.  Ramalina  farinacea  (L.)  Ach.,  Lichenogr.  Universalis  600  1810 

Lichen  farinaceus  I...  Sp.  Plant.  1 115,  1753.  Typus  :  Non  vu.  ’ 

Ramalina  farinacea  var.  normalis  Ras.,  Ann.  Acad.  Sci.  Fenn.  31  A 
(4)  :  30,  1931.  Typus  :  Non  vu. 

Ramalina  debrecenensis  Gyeln.,  Annal.  Mycol.  30  :  1 19,  1932. 
Holotypus  :  TIongrie,  Com.  Hajdu,  Debrecen,  in  silvis  Qhati 
erdo,  Tamdssij  149  (BP  !). 

Ramalina  dcliblalensis  Gyeln.,  Annal.  Mycol.  30:  149,  1932.  Holo¬ 
typus:  Hongrie,  Com.  Temes,  Deliblati  homokpuszta,  '  TimkS 
3225  (BP  !). 

Ramalina  inlermi.tla  Gyeln.,  Annal.  Mycol.  30  :  449,  1932.  Holo¬ 
typus  :  Hong'ie,  Com.  1  leves,  prope  Sadr.  Kiimmcrlc  el  Timkd, 
s.n.  (BP  !). 

Substance  chimique  de  la  medulle  :  1'acide  protocetrarique. 

Certains  iichenologues  (Szatala,  1948  ;  Hillman  et  Grummann,  1957) 
"Hi  utflise  la  reaction  rouge  vif  du  thalle  sous  Taction  du  reactif  PD 
omme  caractere  sur  pour  difTcrencier  cette  espece  de  celles  qui  ne  mon- 
rent  pas  cette  reaction  coloree,  notamment  R.  pollinaria.  La  plupart 
4es  auteurs  cependant  (Wade,  1961  ;  Poelt,  1963;  Laundon  1965) 
se  sont  rendus  coinpte  que  la  macro-espece  appellee’  R.  farinacea  pent 
montrer  soit  la  reaction  rouge  typique,  soit  aucune  reaction  coloree 
’,ms  1  influence  du  reactif  PI).  Chicita  F.  Culberson  (1965  a)  a  recem- 
uent  montre  que  les  plantes  de  morphologic  du  type  farinacea  qui  n'ont 
i>as  de  reaction  avec  le  reactif  PD  produisent  de  1’acide  hypoproto- 
etrarique  au  lieu  de  1’acide  protocetrarique. 

Un  examcn  de  la  morphologie  des  echantillons  des  deux  types  chimiques 
urns  les  collections  ctudiees  par  Chicita  F.  Culberson  n’a  pas  montre 
e  differences  visibles  entre  les  plantes  qui  produisent  de  1'acirle  proto- 
etrarique  et  cedes  qui  produisent  de  1’acide  hypoprotocetraxique.  Mais 
a  macro-espece  R.  farinacea  est  tres  variable,  el  il  se  peut  qu'une  elude 
his  etendue  des  collections  de  ces  lichens  dans  les  herbiers  d’Europe 
emontre  des  traits  morphologiques  qui  serviraient,  dans  une  certaine 
lesure,  d  caracteriser  les  races  chimiques. 

Les  deux  populations  chimiques  semblent  avoir  des  repartitions  geo- 
raphiques  bien  differentes.  Les  plantes  dont  la  medulle  montre  une 
action  positive  sous  Tinlluence  du  reactif  PD  sont  tres  repandues  dans 
)ute  1'Europe  depuis  les  lies  Britanniques  jusqu’au  centre  de  TU.R.S.S. 
en  ai  analyse  aux  moyens  micro-chimiques  65  echantillons  qui  pro- 
lennent  des  pays  suivants  :  Norvege,  Suede,  U.R.S.S.,  Irlande,  Grande- 
1  iretagne,  Allemagne,  Autriche,  Tchecoslovaquie,  Hongrie,  Suisse, 

I  ranee,  Espagne,  Portugal  et  Italie.  Les  plantes  a  reaction  negative, 
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cepcndant,  proviennent  exclusivement  de  l’Ouest  d  Europe,  surlout  de 
la  France  el  de  l’Angleterre.  On  n’a  tiouve  qu’une  douzaine  de  collections 
dont  la  medulle  nc  contenait  que  de  1'acide  hypoprotocelranque  et  la 
repartition  des  plantes  de  ce  type  se  montre  dans  la  (igure  3.  Ces  plan  I, s 
sont  considerees  comme  appartenant  a  la  nouvelle  espece  R.  nypoprolo- 
celrarica  (voir  ci-dessous).  .  .  ,  , 

Gyelnik  (1932)  a  decrit  trois  especes  d  ongine  hongroise  du  groupe 
farinacea  et  grace  a  Mme  Klara  VratniMV  du  Musce  cl'Misterii  e  Naturelle 
de  Budapest,  j'en  ai  pu  examiner  les  echanlillons  holotypes.  lous  conlien- 
nent  de  1’acide  protocetrarique  et,  a  mon  avis,  ne  different  pas  de  R.  fan- 
nacea  sens.  str.  (voir  la  synonymie  p.  845). 

2.  Ramalina  hypoprotocetrarica  Culb.  sp.  nov. 

Species  nova  R.  farinacea  proximo  cst  sed  materia  chemica  medullar 
differ t :  medulla  KOH  — .  PD  -  ,  acidum  hypoprotocetrancum  (non  aculum 
prolocelraricum)  continent.  Apothecia  et  pycnidia  ignota, 

Holotypus :  Montou-sur-Bievre  (Loir-et-Cher),  sur  Erables  a  cru¬ 
de  la  route,  Culberson  et  Culberson  12258  (Duke). 

Substance  chimique  de  la  medulle  :  1’acide  hypoprotocetrarique. 

Comme  on  la  deja  remarque,  cette  espece  represente  an  taxon  qni 
differe  de  R.  farinacea  sens.  sir.  par  le  chimisme  de  la  medulle  el  la  re  par1  - 
lion  geographique.  Ramalina  hypoprotocetrarica  produit  de  1’acide  hyp- 
protocetrarique  au  lieu  de  1'acide  proLocetrarique  et  son  aire  est  limit, v 
au  domaine  allantique  de  l’Ouest  de  l’Europe  (figure  3).  11  se  peut  depen¬ 
dant  que  sa  repartition  renferme  egalement  one  partie  de  la  cote  sn,l 
de  la  Baltique.  d’en  ai  vu  un  echantillon  de  „  Murik  a.d.  Ostsee  »,  locale ; 
introuvable  sur  les  cartes  consultees  et  sans  indication  dans  la  figure  , 

La  nouvelle  espece  peut  £tre  confonduc  avec  le  tres  variable  R.  ptdh- 
naria  puisqu’ils  ne  monlrent  ni  l’un,  ni  l'autre  de  reaction  positive  ce 
la  medulle  sous  l’inffuence  du  react  if  PD.  Les  auteurs  qui  se  sont  sen  is 
de  la  reaction  medullairc  pour  distinguer  R.  farinacea  (PD  f )  de  R.  p«>- 
linaria  (PD  -)  auraient  dft  prendre  la  nouvelle  espece  pour  cclui-ci.  Mais 
chez  R.  pollinaria  les  soredies  ne  sont  pas  toutes  limitees  aux  sorah  s 
et  il  v  en  a  qui  se  sfement  directement  sur  le  cortex,  condition  qui  m  e 
voit  jamais  chez  R.  farinacea  ou  R.  hypoprotocetrarica.  11  faul  admeUre 
quand  meme  que  R.  pollinaria  est  si  polymorphe  qu’il  en  existe  d,  s 
specimens  dont  ridentification  par  la  morphologie  seule  est  impossil  >  . 
Du  point  de  vue  chimique,  cependant,  R.  hypoprotocetrarica  cliP  <'<- 
de  chaque  individu  de  R.  pollinaria  par  la  production  de  1’acide  hyi'"- 
protocetrarique.  Par  contrc,  R.  pollinaria  produit  toujours  de  1'acuie 
evernique. 

lrlande  :  Co.  Wicklow,  Newcastle,  Adams,  1910  (US).  Lake  of  Killarm  v. 
Rombaugh.  1911  (US).  Grande-Bretagne  :  Yorkshire,  Thirsk,  colleclni 
inconnu  (2  collections,  US).  Shropshire,  Shrewsbury,  Leighton  (U  H. 
Brit.  10)  (Duke).  Hollande  :  Between  Rietveld  and  Zegveld,  M 
Geesteranus,  1910  (US).  Allemagne  :  Miirik  a.  d.  Ostsee,  colled' ur 
inconnu,  1924  (Duke).  France:  Pas-de-Calais.  St-Omer,  Culberson 
et  Culberson  12259  (Duke).  Meurthe-ct-Moselle,  RichardmenU, 
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I"7  .(I)uKF|  °™!i  Jocalite,  Olivier  (Licit,  exs.  7)  (Duke) 

, r.  ViUreneei  wnw«|d  -Eulamg  Pf4s  de  Soum  de  Monne,  Culberson 
et  Culberson  12260  (2  echantillons,  Duke). 

•5.  Ramalina  reagens  (B.  de  Lesd.)  Culb.  s/a!,  not , 

**5*5 nt6?  Var'  reagms  B'  de  Lesd  -  Bu»-  Soc.  Dot.  France 
o/  :  21/,  1920.  Iypus  :  non  vu. 

Ramalina  farinacea  var.  mbesccns  R 
.14  A  (4) :  31,  1931.  Typus  :  non  vu. 


Ann.  Acad.  Sci.  Fenn. 


Substances  chirniques  de  la  medulle  :  L’acide  ; 
salazinjque. 


irstictique  et  l'acide 


Bien  que  1  echantillon  type  de  /?.  farinacea  var.  reagens  soit  certaine- 
menl  perdu  pendant  la  guerre  au  moment  on  l’herbier  de  Boulv  de  Les- 
"ALN  elait  detruil,  lidentite  du  taxon  auquel  il  avait  donne  ce  nom  est 
>ans  e  meundre  doule.  La  collection  originale  etait  corticole,  provenant 
“  ?eUPLfPfS  de  SL-°mer-  cL  da“*  sa  description  Bouev  ^Lesdaln 
■>  cent,  en  1920  :  «  sur  ces  echantillons,  la  potasse  produisait  une  colo- 
,lauila  ie,passa'lt  ,cl111tement  au  rou«e  ferrugineux  ».  Dans  le  groupe 
farinacea,  tous  les  echantillons  corticolcs  qui  montrent  une  telle  reaction 
'  olorec  de  la  medulle  traitee  par  la  potasse  contiennent  les  deux  acides 
norstictique  et  salazinlque. 

Au  moyen  des  microcrystallisations  habituelles  dans  les  solutions 
■  Ao-1  et  KK  ,1  est  parfois  possible  de  demontrer  la  presence  des  acides 
noistictique  et  salazimque  ensemble.  Mais  des  extraits  contenant  ces 
deux  substances  presentent  le  plus  souvent  des  difficulty  pour  l'analvse 
""crochimique.  II  parait  que  des  concentrations  elevees  d’acide  sala¬ 
zimque  empeehent  la  crystallisation  de  l'acide  norstictique.  Dans  la 
-olution  KK,  si  utile  pour  ^identification  de  chaque  substance  seule 
es  plaques  cristallines  epaisses  de  couleur  rouge-brun  et  typiques  ni 
e  1  une,  ni  de  1  autre  des  substances  se  torment  souvent.  Alors  pour  des 
identifications  precises,  1  analyse  par  micro-cristallisation  n’est  pas 
"tile  pour  R.  reagens.  1 

enlla  chromatographic  sur  papier  olTre  un  moyen  sensible 
111111  '/deification  des  deux  substances  dans  le  ras  ou  dies  se  trouvent 
'  usenible  (voir  la  description  des  techniques).  Pour  ces  chromatogrammes 
laut  toujours  founur  des  controles  extrail  de  lichens  de  chimisme 
nedullaire  conrni  (par  exemple,  l’acide  norstictique  lout  seul  exlrait 
suflfuwcea  eL  l’acide  salazinique  tout  seul  extrait  de  Parmelia 
" mphalodes ). 

Laundon  (1965)  a  signale  les  diflicultes  qui  existent  pour  distinguer 
tax?n  rea9ens  de  n-  su tfmnacea  et  il  a  cite  diverses  nuances  de  couleur 
".ms  les  reactions  medulla  ires.  Mais  les  nuances  de  couleur  produiLes 
'‘;‘i  uae  4m.ed“S  Bailee  Par  la  Potasse  ou  pai  le  PD  sont  considerables 
sont  Ires  dilhciles  a  interpreter.  S’il  est  question  de  distinguer  R.  re  a- 
-ns  de  R.  subfarinacea,  il  fauL  toujours  une  determination  precise  des 
1  distances  raedullaires  elles-memes  par  des  precedes  microchimiques. 
Ini  point  de  vue  taxonomique  II.  reagens  et  II.  subfarinacea  presentent 
P1;ol,leine  interessant  digue  d’elude  additionnelle.  Les  deux  populations 
o'unnsme  different  1’unc  produisant  des  acides  norstictiques  et 
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salazinicjue  (R.  rcugcns)  et  l’autre  ne  produisant  que  dc  racide  iiorstic- 
tique  tout  seul  (. 
el  des  ecologies 

ment  saxicole,  limite  a— ..  -  - .  . 

Landis  quc  II.  reagcns  pousse  d’habitude  sur  le  tronc  des  arbres  el  cm 
ires  repandu  en  Europe  -  sa  rarete  n’est,  peut-etre,  qu  illusoire  resultant 
du  fail  c(ue  le  chimisme  d’echantiUons  Ires  peu  nombreux  na  jamais 


(It.  rcugcns)  el  l'autre  ne  proauisani  que  ue  uuuC 
jul  {II.  subfarinacea),  montrent  des  repartitions  geographiques 
gics  dilTerentes.  Ramalina  subfarinacea  parait  ctre  exclusiye- 
>le  limile  aux  rochers  au  bord  ou  pres  de  la  mer  (lig.  2). 


ele  etudie.  Le  probleme  taxonomique  qui  se  presente  ici  resulte  du  fait 
que  certains  echantillons  qui  contiennent  des  acides  norstictique  et 
salazinique  out  ele  recoltes  sur  des  rochers  maritimes.  Ces  echantillons 
appartiennent-ils  a  II.  rcugcns,  comme  on  le  croit  clans  cetle  etude  ou 
l'acide  salazinique  peut-il  s'elaborer  comme  produit  accessoire  cliez 
certaines  des  plantes  de  R.  subfarinacea,  espece  qui  ne  produit  normaic- 
ment  que  de  l’acide  norstictique  ?  II  faut  admettre  que  d’apres  les  recher- 
ches  deerites  ici  on  ne  peul  pas  repondre  definitivement  a  cette  question. 
Neanmoins.  il  seniblc  que  H.  rraijens,  MM  corticole,  represeott 
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par  sa  production  dc  l'acide  salazinique  un  taxon  different  de  R.  sub- 
f arinarea ,  surtout  en  presence  du  fait  que  des  echantillons  corticoles 
de  R.  subfarinacea  sont  inconnus.  11  est  hien  possible  que  la  taxonomie 
id  est  encore  plus  compliquee  que  Ton  ne  le  soup^onne  et  que  la  popula¬ 
tion  saxicole  maritime,  attribute  par  son  chimisme  a  R.  reagens,  appar- 
tienne  en  realite  a  une  troisieme  espece.  Une  etude  detaillee  des  Ramalina 
des  rochers  maritimes  ou  les  deux  types  chimiques  se  trouvent  ensemble 
par  exemple  dans  le  Sud  de  la  Suede  -  -  pourrait  peut-dtre  determiner 
si  les  differences  manifestes  de  chimisme  se  rapportent  a  d’aulres  varia¬ 
tions  (en  morphologic  ou  en  ecologie). 

Notons  egalement  que  Ton  connait  tres  mal  ces  Ramalina  hors  de 
1  Europe.  Galun  et  Lavee  (1966)  viennent  de  signaler  des  echantillons 
saxicoles  de.  «  Ramalina  subfarinacea  »  contenant  de  l’acide  salazinique 
en  Israel.  Ces  plantes  ne  peuvent  pas  appartenir  a  R.  subfarinacea 
sens.  str.  mais  au  contrairc  a  R.  reagens.  L’etude  de  Galun  et  Lavee 
souligne  le  fait  que  ces  Ramalina  saxicoles  maritimes  d' Europe  et  de 
toute  la  region  mediterraneenne  meritent  une  etude  critique. 

Echantillons  corticoles  (ou  de  substratum  inconnu)  : 

Suede  :  Sodermanland,  Oxelosunds  Skargard  Kallskaien,  Asplund, 
1914  (US).  Ecosse  :  Sutherland,  near  Bettyhill,  Heath,  1966  (Duke)  ; 
Argyllshire,  Black  Island,  Cbombie  (II).  France  :  IUe-et-Vilaine,  Fou- 
geres,  Harmand  (Duke)  ;  sans  locality  Hahmand  (Duke).  Allemagne  : 

I  huringia,  Graebs  (US).  Autriche  :  Monte  Eisenstein  prope  Lilienfeld, 
Suza  (=  Kryptog.  Exs.  Vindobon.  2817)  (US).  U.B.S.S.  :  Gouv.  Minsk. 
Dorf  Kalinkouits,  Luanoff,  1927  (US),  lies  Canaries:  Tenerife,  Pitard 
(•’>  echantillons)  (Duke). 

Echantillons  saxicoles  : 

Suede :  Kullen,  Zopf  (US).  Brunnby,  Kullaberg,  Almborn,  1957 
(Duke).  (Norvege  :  Eloen.  Smaalenene,  [Lynge,  1917  (US).  Italic: 
Liguria,  Monte  Rossini  sopra  Monterosso,  Poelt  (—  Lich.  Alpium  175) 
(Duke). 


I.  Ramalina  subfarinacea  (Nyl.  ex  Cromb.)  Nyl.,  Bull.  Soc.  Linn, 
de  Normandie,  2e  ser.,  7  :  258,  1872. 

Ramalina  scopulorum  var.  subfarinacea  Nyl.  ex  Cromb.,  Jour.  Bot. 
(London)  10:  74,  1872.  Lectotypus  :  Ecosse,  coast  of  Kincardine¬ 
shire,  Crombie  (H  -  Herb.  Nylander  !). 

Substance  chimique  de  la  medulle  :  l’acide  norstictique. 

Cette  espece  pousse  sur  des  rochers  au  bold  ou  pres  de  la  mer  (fig.  2). 
■le  n’en  ai  pas  vu  d’echantillons  corticoles.  Elle  semble  £tre  bien  diffe- 
renciee  dans  le  groupe  farinacea  A  cause  de  son  chimisme  unique  et  de 
son  ecologie  bien  definie. 

Ce  taxon  etait  publie  par  Crombie  comme  R.  scopulorum  var.  sub¬ 
farinacea,  le  nom  de  variete  etant  fourni  par  Nylander.  Au  lieu  d’en 
donner  une  description  lui-meme,  Crombie  a  cite  une  description  de 
Ramalina  thrausta  »  ecrite  par  Mudd  (1861)  et  qui,  comme  le  demontrail 
Crombie,  a  etc  basee  en  realite  sur  des  plantes  du  present  taxon.  Crombie 
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a  cite  un  certain  nombre  d'echantillons  provenant  de  Grande-Bretagne 
dont  il  faut  en  choisir  un  poui  servir  corame  lecLotype.  Je  choisis  l’echan- 
tillon  ecossais  cite  dc  la  cote  de  Kincardineshire,  recueiili  par  Crombii; 
et  conserve  dans  1’hcrbier  de  Nylander,  echantillon  certainement  vu 
pat  Nylander  au  moment  oil  il  a  donnc  le  nom  au  nouveau  taxon. 
Nylander  connaissait  aussi  ce.  lichen  a  cette  epoque-l&  d’apres  des 
collections  qu’il  avait  recueillies  lui-meme  dans  lc  departement  des 
Pyrenees-Orientales  (Nylander,  1872)  mais  aucun  echantillon  d’origine 
franchise  n'etait  signale  avec  la  description  originale.  Motyka  (I960) 
avait  tort  de  citer  comme  type  de  cette  espece  une  collection  pyreneenne 
de  Nylander  dans  l’herbier  de  Kew. 

5.  Ramalina  pollinaria  (Westr.)  Ach.,  Lichenogr.  Univ.  608,  1810. 

Lichen  pollinarius  Westr.,  Kongl.  Vetcnskaps  Akad.  Nya  Hand!. 

1797  :  263,  1797.  Typus  :  non  vu. 

Substance  chimique  de  la  medulle  :  l'acide  evernique. 

Ramalina  pollinaria  n'oppartient  pas  au  groupe  dont  il  s’agit  ici. 
mais  ce  lichen,  commun  d’Europe,  a  ete  souvent  pris  pour  R.  farinacea. 
Habituellement  on  peut  identifier  R.  pollinaria  par  une  morphologic 
bien  marquee  —  branches  dechirees  et  soredies  soil  en  soralies  irreguli6res, 
soit  directement  sur  le  cortex  (voir  la  cle).  Mais  des  formes  anormales  soni 
frequentes  et  les  herbiers  contiennent  beaucoup  d’echantillons  mal 
determines. 

Malgre  que  des  formes  de  R.  pollinaria,  auxquelles  manquent  la  mor 
phologie  caracteristique  de  cette  espece,  presentent  une  difflculte  pour 
la  determination,  le  chimisme  medullaire  de  R.  pollinaria  est  toujoui  - 
tres  different  de  celui  des  especes  du  groupe  farinacea.  Le  chimisme  offre 
done  un  moyen  commode  et  sflr  pour  ridentification  d'echantillons  dou- 
teux  ou  juveniles  de  toutes  les  especes  dont  il  s'agit  dans  cette  etude 
puisque  les  produits  chimiques  de  la  medulle  se  determinent  dans  les 
echantillons  de  n'importe  quel  age  ou  conditions. 

Plusieurs  chimistesont  deja  signale  la  presence  de  l’acide  evernique 
chez  R.  pollinaria.  Roller  (1932)  etant  peut-etre  le  premier.  J'ai  examine 
44  echantillons  de  R.  pollinaria  et  determine  chez  tous  la  presence  de 
l'acide  6vernique.  I.es  collections  etudiees  provenaient  des  pays  suivants . 
Norvege,  Suede,  Finlande,  U.R.S.S.,  Allemagne,  Autriche,  Hongtic, 
Bulgarie,  Suisse,  Angleterre,  France,  Italie,  Espagne  et  Portugal.  11  est 
particulierement  interessant  que  R.  pollinaria,  qui  a  une  repartition 
en  Europe  aussi  vaste  que  celle  de  R.  farinacea  sens.  str..  a  un  chimisme 
tr£s  uniforme  tandis  qu’une  evolution  etendue  a  beaucoup  grandi  hi 
variation  chimique  chez  les  especes  du  groupe  farinacea. 

Le  chimisme  de  R.  pollinaria  pourrait  peut-ctre  servir  dislingucr 
ce  lichen  de  certaines  des  autres  especes  avec  lesquelles  on  l'a  confondu  : 
les  echantillons  europeens  que  j’ai  analyses  de  R.  roesleri  (Hochst.)  Nvl. 
et  de  R.  evernoides  Nyl.  n’ont  pas  contenu  d’acide  Evernique.  On  doit 
signaler  quand  meme  que  le  groupe  pollinaria  a  encore  besoin  d’etre 
etudi£  parce  que  les  especes  qu’il  contient  sont  mal  d£(inies  du  point 
de  vue  morphologique.  Par  exemple,  j’ai  analyse  des  echantillons  (Duke) 
des  deux  collections  sur  lesquelles  Arnold  (1875)  a  base  son  R.  minuscule 
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var.  oblusata  —  basionyme  de  R.  obtusata  (Arn.)  Bitt.  —  et  tous  les 
deux  contiennent  de  l’acide  evernique.  Tandis  que  le  chimisme  de  R.  obtu- 
sala,  tout  comme  celui  de  R.  pollinaria,  offre  un  moyen  definitit  pour 
distinguer  cctte  espece  des  membres  du  groupe  farinacea ,  il  pose  le  nou¬ 
veau  probteme  de  la  difference  entre  R.  pollinaria  et  R.  oblusata,  especes 
dont  le  chimisme  medullaire  ne  semble  pas  diflerer. 
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Notes  upon  the  Germination  of  Lichen 
Ascospores 

R.  H.  Bailey  (1) 


Few  observational  data  have  been  published  on  the  germination  of 
lichen  spores  in  vitro.  Germination  of  spores  from  Peltigera  praetexlatu 
(Flk.)  Vain.,  was  studied  by  Scott  (1959)  who  found  it  necessary  1 
use  an  aqueous  extract  of  the  phycobiont  before  unequivocal  proof  of 
germination  could  be  obtained.  Ahmadjian  (1961)  records  the  germina¬ 
tion  of  spores  from  many  lichens  on  soil  extract  nutrient  agar. 

This  note  records  observations  on  germination  of  lichen  spores  in 
water  films  made  during  experiments  on  spore  discharge  (Bailey,  196 1  i 

Moistened  apothecia  were  allowed  to  discharge  spores  for  seven  day 
in  a  water  saturated  atmosphere.  Temperature  (20°C)  and  illumination 
(90-110  ft.  candles  from  a  fluorescent  tube)  were  kept  constant  throughout 
Discharged  spores  fell  onto  a  clean  glass  slide. 

Fourteen  species  were  investigated,  and  of  these,  spoies  of  six  were 
found  to  germinate  freely  in  the  film  of  condensed  water  covering  th 
slide  onto  which  they  were  discharged.  Spores  were  discharged  but  did 
not  germinate  from  : 

Lecanora  conizaeoides  Nyl.  ex  Cromb.  ;  Lecidea  erratica  Korb.  ; 

Pertusaria  pertusa  (L.)  Tuck.  :  Caloplaca  aurantia  (Pers.)  Hellb.  : 

Xanthoria  parietina  (L.)  Th.  Fr.  :  Cladonia  pityrea  (Florke)  Fr.  ; 

Cladonia  coccifera  (L.)  Willd.  ;  GraphiS  scripta  (L.)  Ach. 

Six  species  discharged  spores  which  germinated  ;  details  are  given 
in  the  table  below  : 


Table 

Discharge  and  Germination  of  Lichen  Spores 


No.  of 

No.  Of 

No.  of 

Approx. 

apothecia 

apothecia 

apothecia 

%  of 

Lecanora  dispersa 

discharging 

spores 

whose 

spores 

germinated 

discharge 

germinate 

(Pers.)  Sommerf. 

24 

17 

17 

16 

L.  chlarotera  Nyl. 
Ramalina  fastigiata 

9 

1 

1 

13 

(Pers.)  Ach. 

It.  siliquosa 

4 

4 

4 

11 

(Huds.)  A.  L.  Sm. 
Physcia  pulverulen  ta 

7 

7 

4 

15 

15 

(Sclireb.)  Hampe 
Opegrapha  atra  Pers. 

(1)  Gloucestershire  College  of 

'  Art,  Cheltenham,  England. 

1* 
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While  non  viability  of  spores  in  experimental  conditions  must  not 
be  taken  to  indicate  non  viability  in  vivo,  it  is  reasonable  to  suppose 
(hat  germination  in  these  experiments  would  indicate  viability  under 
similar  conditions  in  nature.  Both  L.  dispersa  and  R.  siliquosa  grow 
mi  rock  surfaces  where  conditions  might  well  approximate  to  those  of 
the  experiments,  if  only  for  short  periods. 

Only  three  of  the  present  species  were  used  by  Ahmadjian.  These, 
/..  chlarolera,  R.  fastigiala  and  G.  seripta,  all  germinated  on  soil  extract 
nutrient  agar,  although  L.  chlarolera  was  «  very  slow  ».  Only  G.  seripta 
I  ailed  also  to  germinate  in  a  water  film. 

In  the  present  experiments,  the  criterion  of  germination  was  the  pre¬ 
sence  of  hyphae  emerging  from  discharged  spores  viewed  under  the 
microscope.  Thus  it  must  be  emphasized  that  germination  only,  not 
'ability  of  isolated  mycobionts,  is  being  considered.  Microscopic  examina- 
ain  of  germinating  spores  eliminated  the  possibility  that  growth  of 
I  ungal  contaminants  wmuld  be  mistaken  for  germination  of  the  lichen 
spores. 

When  examined  seven  days  after  discharge  began,  as  in  these  experi¬ 
ments,  growth  of  the  mycobiont  hyphae  was  not  advanced  and  examina- 
ion  at  a  later  date  would  quite  possibly  have  revealed  germination 
hi  other  species  and  higher  germination  figures  in  those  whose  spores 
did  germinate. 
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Flore  et  vegetation  licheniques 
des  lies  Glenan  (Finistere) 


par  Louis  J.  C.  Masse  (*) 


Sommarium.  —  Insulae  dictae  Glenan,  in  Armorica  Galliae  occidental,.* 
sitae,  ab  urbe  Concarneau  circa  decern  millia  distant ,  quae  e  rupibus  granitic* 
constant  et  caelo  typice  oceanico  gaudent.  In  Ms  centum  et  triginta  dime  Lichenum 
species  saxicolae  et  terriaolae  collectae  sunt,  inter  quae  Caloplaca  littorea  Tar.  ,7 
Aspioilia  leprosescens  Samdst.  in  Gallia,  Aspioilia  modi  terra iiea  B.  de  Lesd.  •' 
Pertusaria  excludeus  Nyl.  in  Armorica  priinum  inventae  sunt.  Gujus  vegetal r, 
florae  in  novem  societatibus  d  variis  faciebus,  diligenter  descriptis,  distribute 
est.  inter  quas  dune  primum  descriptor  sunt  :  Lecanoret.um  atrae  et.  Caloplara 
littorea-soc.  De  florae  affinitate  el  societatum  ecologia  varii  commenlarii  dati  sunt. 


INTRODUCTION 

L’Archipel  des  G16nan  (1)  constitue  un  plateau  granitique  situe  dans 
l'Atlantique,  au  Sud  de  la  Bretagne,  a  une  vingtaine  de  kilometres  de 
Concarneau  (Finistere).  II  se  compose  d’un  groupe  d’iles  et  d’ilots  acconi- 
pagnes  de  nombreux  recifs  dont  l’ensemble  depend  de  la  commune 
finisterienne  de  Fouesnant  (fig.  1  et  2). 

Malgre  divers  travaux,  jamais,  l’ensemble  de  rArchipel  n'a  fait  l’pbjet 
pour  la  flore  et  la  vegetation  lichenique  d’un  travail  detaille.  Or,  il 
nous  a  paru  d’autant  plus  interessant  a  premiere  vue  de  combler  cette 
lacune  que  la  /lore  lichenique.  des  cotes  meridionales  du  Massif  Armoricain 
est  bien  moins  connue  au  point  de  vue  ecologique  que  celle  des  cotes 
situees  plus  au  Nord  et  plus  au  Sud.  et  que  par  surcroit,  cet  Archipel, 
avance  en  mer  et  totalement  sous  l’influence  de  l'Ocean,  y  occupe  une 
situation  geographique  tres  particuliere  c|ui  meritait  une  etude  appro- 
fondie.  C’est  ce  que  nous  nous  sommes  efforce  de  realiser  au  cours  de 
plusieurs  sejours  dans  ces  iles. 

Notons  que  ces  iles  ont.  souvent  ete  visitees  par  de  nombreux  Botanisl.es 
dans  le  but  d'observer  et  de  recolter  le  celebre  Narcisse  des  Glenan, 
Narcissus  Loiseleuri  Ry.  Ces  auteurs,  de  plus,  ont  insiste  sur  1’intmU 
de  leur  llore  phanerogamique. 

Si  la  flore  lichenique  n'a  jamais  jusqu’ici  ete  etudiee  en  detail. 
H.  des  Abbayes  (1949  et  1960),  lors  d’excursions  rapides,  a  cependaiit 

(*)  Laboi-fttoiri-  de  Botanique  Appliqule  et  de  O4obotanique  de  la  Facility  des  Scienc  s  ; 

12  bis,  rue  de  Robien,  Rennes  tl.-ct-V.). 

(1)  Nous  fieri vons  Olfinan  sans  s,  nous  conformant  ainsi  iv  rm-tbograplie  des  carles. 


Source  :MNHN, 
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pu  signaler  l'existence  dans  ces  lies  de  quelques  especes  interessantes, 
Cladonia  medilerranea  Duv.  et  des  Abb.  et  C.  Nglanderi  A.  X.  P.  Coutinh. 

C’est  d’ailleurs  sur  Ies  conseils  de  M.  le  Professeur  des  Abbayes  que 
nous  avons  entrepris  le  releve  sysl.6niat.iquc  des  Lichens  peuplant  cet 
Archipel.  Nous  lui  devons  une  reconnaissance  toute  particuliere  pour 
son  cnseignement  et  les  nombreux  documents  mis  di  notre  disposition. 
Ses  critiques  eclairees  el  ses  conseils  nous  ont  ete  d’un  precieux  secours. 


Situation  geographique  des  lies  de  Glenan 
dans  le  Massif  Armoricain. 

Figure  1. 


C’est  aussi  pour  nous  un  agreable  devoir  que  de  remercier  tous  ceux 
ui  nous  ont  permis  de  mener  a  bien  ce  travail.  Tout  d’abord,  nous  ne 
aurions  oublier  d’exprimer  notre  gratitude  aux  responsables  du  Centre 
sautique  des  Glenan,  notamment  Mme  et  M.  Viannay,  pour  nous  avoir 
icilite  et  ouvert  l’acces  aux  ties  et  ilots  nombreux,  aux  aboids  souvent 
res  difliciles. 

Que  M.  Bouxin,  Directeur  du  Laboratoire  Maritime  du  College  de 
ranee  de  Concarneau,  veuille  bien  ici  trouver  1’expression  de  notre 
econnaissanee  pour  I’accueil  toujours  bienveillant  qu'il  nous  a  reserve. 
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Nous  remercions  egalement  M.  le  Docteur  Almborn  de  Lund  (Suede), 
M.  le  Docteur  Magnusson  t  (1)  de  Goteborg  (Su£de),  M.  le  Professeur 
Motyka  de  Lublin  (Pologne),  M.  le  Docteur  Tavares  de  Lisbonne  (Por¬ 
tugal)  ainsi  que  M.  le  Docteur  James  du  British  Museum  de  Londres 
(Angleterre)  pour  leur  aide  apportee  dans  la  verification  de  certaines 
de  nos  determinations  ou  le  prel  d’echantillons  de  refeience. 


„  (D'anres  VIlllERS  DU  TERRA6E,  1906) 

Figure  2. 


CHAPITRE  PREMIER 
Conditions  generales  du  milieu 

_  Conditions  Idaphiqucs  el  (jf'ograpliiques 

Get  Archipel  est  essentiellement  un  plateau  constitue  de  granite  a 
deux  micas,  le  mica  blanc  dominant,  comportant  un  grand  nombre 

(1)  Dec6(U;  en  juin  1964. 


Source :  MNHN,  Paris 


Source :  MNHN,  Paris 
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d’iles  et  d’tlots  (fig.  3).  L’analyse  modale  de  la  roche  (1)  a  domic  les 
resultats  suivants  pour  quatre  echantillons  : 

Echantillon  n°  1  :  lie  du  Loc’li 
Quartz  (si  lice  libre)  49  % 

Feldspaths  (potassique  et  plagioclase)  41  % 

Micas  (biotite  et  muscovite)  10  % 

Echantillon  n°  2  :  lie  de  Penfret 
Quartz  (silice  libre)  36  % 

Feldspaths  (potassique  et  plagioclase)  58  % 

Micas  (biotite  et  muscovite)  6  % 

Echantillon  n°  3  :  lie  de  Penfret 
Quartz  (silice  libre)  36,3  % 

Feldspaths  (potassique  et  plagioclase)  42  % 

Micas  (biotite  et  muscovite)  22  % 

Mx  accessoires  (apatite,  zircon,  etc.)  0,7  % 

Echantillon  n°  4  :  lie  de  Penfret 
Quartz  (silice  libre)  64  % 

Feldspaths  (potassique  et  plagioclase)  36,5  % 

Micas  (biotite  et  muscovite)  8,6  % 

Mx  accessoires  (apatite,  zircon,  etc.)  0,9  % 

Les  valeurs  moyennes  pour  les  dilTerents  pourcentages  de  tous  les 
constituants  peuvent  se  resumer  ainsi  : 

Composition  moyenne  du  granite  des  Glenan 


Quartz  43,6  % 

Feldspaths  44,4  % 

Micas  11,6  % 

Mx  accessoires  0,4  % 


Ce  granite  fait  parfcie  du  massif  qui  constitue  la  presque  lotalilc  du 
plateau  bigouden,  au  Sud-Ouest  de  Quimper.  L’analyse  de  cette  roche 
n'avait  pas  ete  encore  faite  mais  Cogne  (1960)  la  definit  ainsi  :  «  roche 
leucocrate  et  massive  a  grain  inoyen  (2  a  5  mm)  repandue  dans  toute  la 
region  de  Pont-L’Abbe  et  de  Penmarc’h.  Pauvre  en  biotile,  riche  en 
muscovite,  ce  granite  est  tres  riche  en  feldspaths.  Le  quartz  y  forme 
des  grains  globuleux  isoles  les  uns  des  autres  ». 

Cet  auteur  reconnait  les  mintSraux  suivants  : 

Quartz,  Microcline,  Albite,  Muscovite,  Biotite,  Apatite  el  conclut  qu'il 
agit  d’un  granite  alcalin  ou  calco-alcalin  tres  peu  calcique.  Les  massifs 
ranitiques  de  Ploemeur,  de  Quiberon  (Morbihan)  de  Guerande  et  du 
roisic  (Loire-Atlantique)  sont  similaires, 

Dans  cet  ensemble,  cinq  lies  seulement  sont  importantes,  les  lies  de 
’enfret  et  du  Loc’h  etant  d’ailleurs  les  plus  etendues  d’entre  elles.  L’lle 
•  Penfret  est  la  plus  longue  et  la  plus  elevee  de  toutes  les  lies  de  l’Archipel 
out  elle  delimite  la  partie  orientale.  Sa  peripherie  a  sensiblement  trois 
1  ilometres  et  ses  deux  extremites  sont  occupees  par  des  pointements 
1  icheux  qui  s’elevent  a  20  metres  au-dessus  du  niveau  des  plus  hautes 

;l)  Nous  retucrcioiis  notre  Coll6guo  M.  Bernard  Auvbay,  Assistant  &  l'lnstitut  de 
'•ologle  de  Rennes,  qui,  sur  notre  demande,  a  eu  l'obligeancc  d'effeotucr  cette  analyse 
modale  de  la  roche,  scion  la  me.hode  Jung  et  Brousse. 


Source :  MNHN,  Paris 
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mers.  Elle  s’etrangle  en  son  centre  et  la  roche  est  recouverte  par  un  sol 
sab  leu  x  consliluee  par  une  arene  granitique  atteignant  une  epaisseur 
parfois  assez  importante. 

L'He  ju  Loc'h  esl  de  bcaucoup  moins  elevee  mais  constitue  une  plale- 
forme  plus  etendue  en  surface.  La  roche  s'y  presente  a  nu  ou  recouverte 
de  sable  ou  de  terre  peu  epaisse.  La  plate-fonne  granitique.  par  Suite 
du  clivage  presque  horizontal  de  la  roche,  se  decompose  en  grandes 
dalles  allleurant  un  peu  partout. 

l.'Ue  de  Sainl-N icolas  se  caraclerise  par  I’abondance  des  formations 
dunaires  laissant  unc  depression  au  centre  de  l’fle. 

Les  lies  de  Drenec  et  Cigogne  enfin,  peu  elevees,  presentcnt  d’abondanls 
aflleurements  rocheux. 

Nous  avons  cgalement  explore  quelques  llots  moms  importants  en 
etendue  mais  assez  facilement  accessibles.  Ce  sont  Bunanec  pres  de  Sain 1  - 
Nicolas,  accessible  a  partir  de  cette  derniere  fie  a  maree  basse.  les  finis 
de  la  Tom  be  el  du  Venn  accessibles  depuis  Drenec,  celui  de  Castel-Rucl 
accessible  depuis  Penfret  et  enfin  1'  lie  de  Guiaulec. 

Quant  aux  autres  ilots  non  visiles,  ce  sont  des  terres  minuscules  de 
50  a  200  metres  de  diamHre,  d'acces  tres  difficiles  puisque  entoures  de 
recifs  (1).  , 

Dans  tout  l’Archipel,  la  cote  Ouest,  directement  exposfie  a  la  violence 
des  vagues  et  de  la  houle  de  l’Ocean,  cote  rocheuse  balayce  par  les  vents 
cl  decoupee  par  l’abrasion  maiine.  s'oppose  de  maniere  indiscutable 
au  littoral  de  l'interieur  de  la  «  ehambrc  »,  abrite,  bas  et  souvent  sablon- 
neux  •  cette  cbambre  »  est  delimilee  par  la  ceinlure  des  lies  du  Loc  h 
et  de  Drenec,  au  Sud  et  a  l’Ouest,  et  de  Saint-Nicolas  et  Bananec  au 
Nord. 

Apres  1’ exposition  aux  vagues,  c’esl  sans  doute  1  amplitude  de  la 
maree  qui  exerce  Taction  la  plus  marquee  sur  la  (lore  marine  et  sur- 
marine  de  cet  Archipel  et  contribue  autant  que  le  mode  battu  a  l’ap- 
pauvrir.  Elle  est,  en  effet,  plus  de  trois  fois  plus  faible  sur  ce  littoral 
que  sur  les  cotes  de  la  Manche.  L'amplitude  moyenne  des  marees  d’6qiu- 
noxe  est  d  environ  12,  00  metres  a  Saint-Malo  (I.-et-V.)  et  seulemeul 
de  5,  20  metres  a  Concarneau. 

Par  suite,  la  raer,  meme  aux  endroits  oil  la  pente  du  rivage  esl  la  plus 
douce,  ne  se  retire-t-elle  qu'a  une  faible  distance  du  rivage,  une  cenlame 
de  metres  au  plus. 

Rkmarquk.  Nous  n’avons  pas  prospect*  rile-aux-Moutons,  aeule  auim 
lerre  6mergce  situ6e  pies  do  t'Arelupel  des  (.lonan  5  ■<  unites  au  Nonl  de  - 
do  Saint-Nicolas  (figure  2);  olio  constitue  une  tone  de  faible  altitude  cl < ait 
P  etude  ulterieure  quant  a  sa  flore  et  sa  vegetation  liobeniques  se  revel 1  ■ 
sans  aucun  doute,  d  un  grand  intf'iot  en  raison  de  sa  topographie  quelquc 
peu  differente  des  lies  de  Gldnan. 

B.  -  Conditions  elimatiqucs 

L'exislence  dans  1' Archipel  des  Glenan  d’un  nombre  encore  important 
d'especes  mediterraneennes  nous  a  couduit  ft  rechercher  s'il  n’existail 

(1)  U.  Iccteur,  desirous  d'uno  description  geograpbiquo  plus  compete  de  J’Archipeli 
pourra  s.-  rilerer  aux  travaus  de  Uuilchbb  (IH37  et  11148).  L'uuvrage  le  plus  rc.viil 
fournii  du  plus  une  i  l^s  riche  documentation  bibliographique  sur  la  region  etudiie. 


Source :  MNHN.  Parii 
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!'as,  "llf‘  ‘‘elation  entre  los  conditions  climatiqucs  et  J’extension  de 

iilallieureusenient  anctmc  observation  meteorologique  precise  portant 
r  "*  onHue  periotic  n’a  etc  faile  dans  ces  lies,  c  lsl  assortment  « 

""“Sr1'  “r  ‘VT""  **  Iles  <*«»  Presente  MUM 
' ,  '  lil1  r emarg liable  par  rapport  a  celui  de  ia  Bretagne  conti- 

"l"t  r  dT  “a"“5,PU  Cepe"‘,ant  <**B*  I’M*,  donates  relatives 

I  lie  de  Penfret  dans  les  ouvrages  d  Anoot  (191 1 )  et  de  Sanson  (1945, ,  1 , 
Mats  nous  nous  raontrerons  tres  prudents  dans  les  deductions  F.n  elTet 
vs  observations  climatologiques  n'ont  pas  tonjonrs  etc  elTecLuces  aver 

maximum  de  correction  et  no  portent  pas  stir  des  peri, ales  sullisammcnt 
"'goes.  Amsi  Anoot  (l.c.)  msiste  tout  particulierement  sur  l'emnlaee 
■  icnt  defeetueux  ill,  plnviometrc  :  .  les  valeurs  tres  fail, les  JtS^bans 
-  a  tames  stations  de  la  cote,  phares  ou  semaphores,  ne  correspondent 
il.uiieinent  pas  a  la  real, to  et  so, it  dues  a  la  mauvaise  exposition  des 
uviometies  .  Ion,  I  enfrel.  les  mesures  elTectuees  proviennent  do 
niaplmre  a  une  altitude  de  25  metres.  Anoot  signals  one  .  le  pluvio- 
elre.  place  dans  un  ilot  en  Jileine  mer  et  expose  a  tons  les  vents,  don, le 
1  s  valeurs  beaucoup  trop  faibles  ». 

II  faudra  done  se  garder  d’exploiter  au  maximum  les  valeurs  oblenues 
in  de  ne  pas  ctablir  des  conclusions  definitives  hasardeuses. 

a)  Temperature. 

Pour  Ml,  les  slatistiques  de  la  rtgion  des  Glenan,  nous  navons 
spose  que  des  valeurs  de  la  periode  1891-1930  lonrnies  par  Svnson 
i,  ins  son  Memorial. 

I,a  temperature  moyenne  annuelle  est  de  12,5»C.  Cette  moyenne  est 
lativcment  eievee  el  se  rapprochc  de  eelle  des  localiles  eotieres  situees 
'  f“d  *- k  Lolf  <c“tre  «  Garonne)  (tableau  1 ).  Si  nous  comparons 
lu  moyenne  k  eelle  des  stations  mediterraneenues  nous  constatons 
I  :ie  <1, (Terence  notable  avec  les  stations  les  plus  chaudes  dont  les  temne- 
1  lures  moyennes  annuelles  s'elablissent  ainsi  :  Toulon  15‘ioC 
'•  die  M,2°C.,  Cannes  15,6«C..  Antibes  15,7°C.. 

^’amplitude  de  la  variation  annuelle  atteint  aux  Glenan  seulement 
valeur  Lies  faible,  inferieure  aux  valeurs  des  amplitudes  annuelles 
i  ivonnes  enregistrees  sur  la  cdte  mediterraneenne  :  Toulon  15  ()'»C 
'dibes  14,0°C.,  Marseille  l(i,0°C.. 

Les  moyennes  thermiques  hivemales  sont  per,  rigoureuses  el  le  nombre 
-i . < nuei  moyen  de  jours  de  gelee,  environ  10,  est  tres  faible.  Des  le 
I  in  temps,  s'etablissent  des  temperatures  relativement  douces  lours 
i  ivennes  sont  cependant  depassees  par  celles  de  l’aulomne,  'ce'  mb 
'  un  caractere  propre  aux  climats  maritiines. 
i.e  passage  d’une  saison  a  l'autre  est  tres  progressif  et  grace  aux  cITets 
ermiques  moderateurs  de  l'Ocean,  on  n’observe  pas,  vers  la  lin  de 
'  l(>'  (ie  chute  rj<pide  de  Ia  temperature  coniine  e’est  le  cas  dans  les  climats 
*  '-T  “ALnental.  L'aniplitude  entre  les  minima  el  les  maxima  moyens 
ai'iiuel'  de  la  temperature  est  tres  faible  :  5.2„C.  Elle  est  identique  a 
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celle  de  rite  d'Yeu  qui  atteint  5,6«C„  mate  beaucoup  plus  reduilc 
que  celle  de  Marseille  10,6»C„  de  Toakm  W<-  «t  tl  Antibes  8,-1  (.. 
(tableau  2).  , 

Les  minima  moyens  d'hiver  son!  sieves  et  temoignent  de  la  deuce,,, 
du  climat  et  de  sen  atlanticite  ,  les  ecarts  de  la  temperature  sent  moms 
era, Ills  que  dans  la  zone  mbditerraneenne  en  hiver,  les  minima  moyens 
etant  du  meme  ordre  et  les  maxima  moins  clevds. 

En  conclusion,  la  douceur  du  climat  ressort  dc  ces  ebiltres  et  ces  donners 
dont  nous  disposons,  si  insuSsantes  soient-elles,  parmssent  con  inn,, 
l’analogie  tri-s  torte  aver  les  stations  coticies  s, luces  el  l  ,  Loire  | 
Gironde  :  ieur  cbrnal  se  caracterise  par  un  pnntemps  hatif  el  ui  , 
chaud  se  prolongeant  par  un  automne  encore  tiide  (Gabenc,  tab/). 

b)  Prfcipilations. 

La  hauteur  annuelle  des  pluies,  d’apres  la  valour  Journie  pour  la  period, 
1891-1930,  se  rcvele  ties  tailde  et  son  importance  quantitative  est  ra 
tainemenl  l  one  des  plus  faibles  de  France  (tableau  3).  En  eBet  dans 
le  Memorial  de  Sanson  (1943)  tigurenl  39,  stations  dont  la  repa,  ,  „ 
a  one  densitc  a  peu  pres  cgale  dans  toutes  les  regions.  Sur  ces  397  station 
q  r  0/  01,t  une  pluviosite  inferieure  a  600  mm  (Garenc,  195/).  Ain. 
rile  de  Pcntret  aver  ses  512  mm  tail-ell, ■  partie  de  celle  categoric  des 
regions  les  moins  pluvienses  de  France.  Mats  tl  ne  taut  pas  oubber  dc 
tenir  compte  des  reserves  posees  par  Anbot  (1911).  Cependant,  cet  ■ 
sticheresse  relative  est  le  privilege  des  regions  edt.eres  et  cecbiftre  d 
Glenan  semble  bien  etre  le  maximum  absolu  de  secheresse  de  la 
Ouest  Atlantique  (Garenc  l.c.  et  Rallet,  1960). 

L’importance  des  hauteurs  de  pluie  annuelle  n'apporte pas  un  cleme,, 
d’appreciation  delinilif  dans  la  dJBnition  du  climat  des  Glenan  pm 
rapport  aux  stations  mcridionales.  Neanmoins,  1  importance  retell 
dps  nluies  d’ete  (17,4  %)  est  plus  considerable  que  sur  la  Cole  d  A/.  i 
maisPtrcs  semblable  a  celle  des  stations  liltorales  d’entre  Loire  et  Giron. L, 
tout  en  soulignant  la  tres  faible  hauteur  annuelle  de  ces  pluies  d  el. . 

Le  nombre  annuel  de  jours  de  pluie,  egal  a  134,  permet  de  class. ;  . 
scion  Garenc:,  les  Glenan  parmi  les  26  %  des  stations  frangatses  aya'. 
moins  de  1 10  jours  de  pluie  par  an,  et  rapproche  amsi  la  dition  des  sta¬ 
tions  mediterraneennes. 

La  repartition  des  jours  de  pluie  des  mote  d’ete  est  plus  interessnMe 
que  la  repartition  annuelle.  1-e  pourcenlage  du  nombre  moyen  de  join 
de  pluie  dc  la  saison  d'ete,  juin.  juillet  et  aout,  pour  les  Ma  te 
de  14,1  %,  tandis  que  pour  la  region  mediterraneenne  il  vane  de 
14  %. 

Le  regime  pluviometiique  apparait  ainsi  :  l  ete,  saison  la  moins  p  ,i- 
Viense,  avec  89  mm  rcparlis  on  19  jours,  le  printemps  avec  M2 
reparlis  en  33  jours,  lautonme  aver  134  nun  repaitis  ' 

1'hiver  avec  157  mm  repartis  en  47  jours.  11  est  de  type  1IAI  L„  t.  I 
maritime  selon  Musset  (1934  et  1943)  (tableau  4). 

La  neige  et  la  grele  sont  peu  IrCquentes,  de  meme  que  les  phenomenes 
orageux. 


Source  :MNHN, 


Hauteurs  moyennes  (H)  en  mm  de  pluie  d’apres  les  observations  de  la  periode  1891 
et  nombre  de  jours  de  pluie  (N)  ramene  4  la  p6riode  1921-1935  (Sanson,  1945). 
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Tableau  4 


Regimes  pluviomfitriques  calculus  d’aprfcs  les  observations 
de  la  periods  1891-1930. 


Stations  H  P 


A  Regime 


lie  de  Chansey  160 

IledeBr6hat  160 

IledeBatz  197 

lie  d’Ouessant  222 

lie  de  Penfret  157 

He  de  Groix  214 

BeUe-Ile  199 

He  d’Yeu  199 

La  Rochelle  199 

Arcachon  249 

Toulon  219 


112  112  217 

119  113  185 

123  117  204 

145  124  213 

112  89  154 

141  111  199 

127  100  190 

134  110  216 

141  114  233 

179  160  286 

191  57  266 


A  H  P  E 
AHPE 
AHPE 
H  APE 
H  APE 
H  APE 
H  APE 
AHPE 
AHPE 
AHPE 
AHPE 


c)  Insolation. 

Nous  ne  possedons  pas  de  valeur  relative  a  l’insolation  de  l’Archipel. 
C (.pendant,  en  comparaison  de  celle  de  Penmarc’h,  cgalc  a  1  853  hemes 
(pour  la  periods  1926-1935,  in  Sanson,  1945),  et  celle  de  Belle-lie,  egale 
a  2  196  heures  (pour  la  mcme  periode),  on  peut  penser  que  cette  insolation 
avoisine  les  2  000  heures  et  merne  les  depasse  legerement.  La  regain 
cdtiere  de  l'Atlantique,  oil  l'insolation  atteint  au  moins  2  000  hemes 
par  an,  ne  depasse  pas  vers  le  Nord  la  cote  Sud  de  la  Bretagne,  en  1  oc¬ 
curence  les  Glenan,  et  s’etend  vers  le  Sud  sur  une  region  approximati  Ye¬ 
meni  comprise  entre  le  littoral  et  une  ligne  qui  passe  par  Lorient,  Nantes, 
Niort,  Angouleme  et  Arcachon  (tableau  5). 

L'importance  de  cette  insolation  dans  cette  section  de  la  cote  est  un 
tail  capital  dans  les  elements  du  climat  des  Glenan. 


d)  Nebulosite. 

Le  degre  de  nebulosite  est  exprime  de  la  maniere  suivante  en  dixiemes 
de  del  couverL  au  moment  de  l’observation  : 

nebulosite  0  :  ciel  clair 

nebulosite  1  2  3:  ciel  peu  nuageux 
nebulosite  4  5  6:  ciel  nuageux 
nebulosite  7  8  9:  ciel  tres  nuageux 
nebulosity  10  ciel  couvert. 

Nous  avons  pu  etablir  la  moyenne  pour  les  annees  1960  et  1961  en 
utilisant  les  lectures  elTectuees  a  6  h.,  12  h.  et  18  h.  par  le  gardien  du 
semaphore  de  rile  de  Penfret.  Cette  moyenne  est  de  6,6. 

Or  la  Min-F-onoLoeiiE  nationai.e  (1912)  fournit  une  valeur  moyenne 
de  6.1  pour  Belle  lle  et  de  7,1  pour  Penmarc’h  sur  le  continent.  <-es 
donnees  viennent  confirmer  la  valeur  que  nous  avons  obtenue  pour 
Penfret,  malgre  la  duree  trop  breve  sur  laquelle  les  mesures  portent. 
Cette  valeur  correspond  a  celle  de  la  partie  Nord  du  Domaine  Atlantique. 
voisine  de  7/10  (tableau  6). 


Source :  MNHN,  Pari! 
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e)  Vent. 

Le  regime  des  vents  est  traduit  dans  le  tableau  mensuel  et  annuel 
par  les  frequences  en  pour  mille  des  directions  exprimees  en  huitiemes 
de  circonference  :  N,  NE.  E,  SE,  S,  SW,  W  et  NW. 

En  Bretagne,  la  direction  du  vent  qui  a  la  plus  grande  frequence  annuelle 
est  de  Sud-Ouest  a  Ouest.  Cependant,  dans  certaines  stations  cdtiferes 
comine  Penmarc’h,  1'  He  de  Penfret,  Belle-lie  et  la  Pointe  Saint-Gildas. 
ce  sonL  les  vents  du  Nord-Ouest  qui  l’emportent. 

En  general,  les  venLs  de  secteur  Nord  (Nord-Ouest  a  Nord-Est)  soufdenl 
principalement  de  f&vrier  a  juin,  tandis  que  les  autres  mois  de  I’annee, 
ce  sont  plutot  les  vents  de  Sud-Ouest  a  Ouest,  parfois  meme  a  Nord-Ouest 
qui  sont  preponderants.  Les  vents  les  plus  rares  sont  les  vents  d’entre 
Est  et  Sud  (tableau  7). 

Nous  avons  groupe  les  directions  en  distinguant  les  vents  qui  atteignent 
Penfret  par  la  mer  et  ceux  qui  viennent  du  continent.  Les  premiers, 
«  vents  marins  »,  comprennent  les  directions  Sud-Est,  Sud,  Sud-Ouest 
et  Ouest  et  les  seconds,  e’est-a-dire  les  «  vents  terrestres  »,  englobent 
les  directions  Nord,  Nord-Est  et  Est. 

Moyennes  des  frequences 


en  pour  mille  des  vents  Ann6e 

(calmes  exclus) 

marins 

SE  +  S  +  SW  +  W  471 

terrestres 

N  +  NE  +  E  354 

de  NW  175 


Les  vents  marins  apportent  des  masses  d’air  qui  ont  acquis  par  un 
contact  plus  ou  moins  prolonge  avec  l’Ocdan  des  proprietes  speciales. 

/)  Brouillard. 

Le  nombre  moyen  de  jours  de  brouillard  pour  la  periode  1925-1939 
est  de  27  a  Penmarc'h  et  de  24  &  Belle-Ile.  Ces  valeurs  laissent  supposer 
une  valeur  tres  semblable  pour  l’Archipel  des  Glenan.  Le  ciel  n’est  done 
qu’exceptionnellement  couvert  de  brouillard  dont  l’absence  est  un  des 
facteurs  favorisant  l’ensoleillement. 

g)  Humiditd  relative. 

L’humiditd  relative  ou  etat  hygrometrique  est  un  Element  important 
du  climat  puisqu’il  modifie  suivant  son  intensity  les  effets  de  la  tempe¬ 
rature.  Malheureusement  nous  ne  possedons  aucune  mesure,  mais  il 
est  a  penser  qu’elle  est  relativement  elevee,  meme  en  ete,  par  suite  de 
l’inlluence  de  la  mer.  L’Ocean  est,  en  effet,  un  grand  pourvoyeur  d’humi- 
dite. 

h)  Conelusions  el  tcsls  elimatiques. 

Les  grands  traits  du  climat  de  l’Archipel  des  Glenan  peuvent  se  resumer 
ainsi  : 


Source :  MNHN,  Pan 


Frequence  pour  mille  des  directions  des  vents  (calmes  exclns) 
(M£t£okologie  nationale,  1942). 
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fe  | 


Source :  MNHN,  Paris 


Assi: 


—  facleur  thermique  tempere,  exempt  en  toute  saison  de  valeurs 
excessives  et  de  variations  brusques  ; 

—  Ires  faible  pluviosite  mais  humidite  relative  de  1’air  elevee  ; 

—  duree  d’insolation  moyenne  superieure  a  2  000  heures  par  an, 
valeur  forte  eu  egard  a  la  latitude  de  Penfret  ; 

—  predominance  marquee  des  vents  «  marins  »  et  de  Nord-Ouest  : 

— -  rarete  des  brouillards  et  des  phenomenes  orageux. 

Ces  caracteres  sont  valables  pour  l'ensemble  des  lies  et  ilots  de  l’Archipel 
mais  ils  presentent  quelques  variations  notables  dues  a  1’ orientation, 
a  I'exposition  et  a  la  nature  de  la  vegetation.  II  en  resultera  l’existence 
de  plusieurs  Lypes  de  climats  stationnels  qui  permettront  a  des  peuple- 
ments  varies  de  s’installer. 

En  vue  de  rechercher  les  relations  entre  les  conditions  climatiques 
des  Glenan  et  celle  des  regions  plus  meridionales,  nous  disposons  de 
plusieurs  tests  de  la  secheresse  du  climat,  permettant  un  essai  d'explica- 
tion  de  1’extension  dans  la  dition  d’un  lot  important  d’especes  mediter- 
raneennes. 

1)  I.'indice  d’aridite  de  df.  Martonne,  d’apres  la  formule — - — — 

T4  10 

D’apres  cet  indice,  l’aridite  croit  au  fur  et  a  mesure  que  les  valeurs 
de  1’indice  tendent  vers  0.  Pour  Penfret,  ’cet  indice  est  de  22,7.  I. a  compa¬ 
rison  des  indices  annuels  de  la  region  mediterraneenne,  du  Centre-Ouesl 
et  de  Penfret  fait  ressortir  une  Ires  grande  analogie.  Penfret  possedi 
un  indice  pen  different  de  eelui  des  stations  mediterraneennes  :  22,7 
contre  2.5, 6  a  Marseille,  26,7  a  Beaulieu  et  29,0  a  Toulon  pour  la  periodi 
1891-1930.  Les  differences  entre  les  indices  mediterraneens,  en  dehors 
des  mois  d’ete,  sont  assez  faibles  et.  l’ecart  plus  accentue  en  decembre 
et  en  janvier  (tableau  8). 

Neanmoins,  cet  indice  ne  met  en  cause  que  deux  facteurs  du  climat 
la  quantite  de  pluie  et  la  temperature.  Incontestablement,  les  facteurs 
duree  et  frequence  de  la  pluie  ont  un  role  plus  dccisif  dans  nos  climats 
oii  les  ecarts  pluviometriques  sont  en  moyenne  de  peu  d’impbitance. 
Cest  la  raison  pour  laquelle  il  est  preferable  d'utiliser  1'indire  de  Birot. 
bien  que  la  notion  de  jour  de  pluie  prcte  a  critique. 

2)  L’indice  de  Birot,  apud  Garenc.  (1957). 

P  x  J 

Cet  indice  est  le  suivant  :  — 

II  est  considere  par  son  auteur  com  me  representatif  d’un  climat  aride, 
dans  la  mesure  oil  il  est  inferieur  a  10.  Plus  l’indice  est  grand,  nroiiis 
le  climat  est  sec.  J.e  sens  de  la  variation  est  done  le  mdme  que  pour  l'indii  c 
de.  de  Martonne. 

Pour  la  perio.de  1891-1930,  nous  relevons  a  Penfret  durant  les  mois 
d  etc  (tableau  9)  12,0,  10,5  el  10,0.  Compte  tenu  de  la  probable  erreur 
due  a  la  qualite  des  lenseignements,  ces  chifTres  sont  cependant  significatif 
comme  ordre  de  grandeur.  Il  semble  que  1’on  puisse  considerer  ces  valeuis. 
sinon  comme  un  lemoignage  d'aridite  du  moins  de  relative  secheresse. 
L'ecart  entre  les  indices  d’ete  de  Penfret  et  ceux  de  la  region  mediter¬ 
raneenne  est  approximativement  de  5  a  10.  En  hiver.  la  difference  va 
du  simple  au  double.  Cette  differentiation  marquee  entre  les  deux  regions 


Source :  MNHN,  Paris 
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Source :  MNHN,  Paris 


52,2 


’ariditc,  d’apr&s  la  fo 


Source :  MNHN,  Paris 


192,8  112,5  87,3  59,8  44,1  31,0  24,6  29,3  46,3  103,3  188,1  238,6 
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s’accentue  surtout  a  partir  de  novembre  pour  s’attenuer  a  partir  d’avril, 
alors  que  le  printemps  mediterraneen  est  pluvieux. 

Ainsi  cet  indice,  beaucoup  mieux  que  celui  de  de  Martonne,  traduit 
les  caracteres  du  climat.  Toutefois,  les  deux  formules  permettenl  de  mettre 
en  evidence,  une  tres  nette  tendance  a  la  secheresse  en  ete  dans  1’Archipel, 
le  rapprochant  ainsi  des  regions  mediterraneennes  et  de  la  zone  insulaire 
et  cotiere  centrale  du  Centre-Ouest  de  la  France  (Garenc,  1957). 

D’autres  methodes  peuvent  egalement  exprimer  le  caractere  medi¬ 
terraneen  du  climat  de  l’Archipel.  Ce  sont,  en  particulier  les  profils 
ombrothermiques  on  diagrammes  pluviothermiques  de  Gaussen  (apud 
Garenc)  (1)  et  le  quotient  pluviothermique  d’EMBERGER  (1952). 


3)  Profils  ombrothermiques  de  Gaussen. 

Faute  de  pouvoir  calculer  l’indice  xerothermique,  nous  avons  utilise 
les  statistiques  pluviometriques  et  de  temperature  pour  le  trace  des 
diagrammes  pluviothermiques  proposes  par  Gaussen,  permettant  de 
determiner  la  duree  de  la  saison  seche  et  donnant  une  idee  de  son  intensity, 

(l)  Nou*  n'avona  pu  calculer  I'indlce  xerothermique,  la  documentation  necesaaire 
faisnnt  defmit  (Gaussen  et  IJaonoui.s,  1952  et  1953). 


Source :  MNHN,  Paris 
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Ces  diagrammes  sont  ainsi  concus  :  sur  un  graphique  sont  portes  en 
abscisses  les  mois,  en  ordonnees  a  droite  1’echelle  des  precipitations, 
a  gauche  l’echelle  des  temperatures  qui  est  double  de  celle  des  precipita¬ 
tions. 

Les  deux  courbes  correspondantes  se  croisent,  la  courbe  T  passant 
au-dessus  de  la  courbe  P  pendant  les  mois  secs.  La  surface  de  croisement 
delimitee  exptime  l’importance  de  la  saison  seche  :  en  duree  par  la  dif¬ 
ference  des  abscisses  et  en  intensity  par  l'etendue  de  l’aire  de  croisement. 

En  ce  qui  conserne  la  periode  1891-1980,  nous  avons  trace  pour  quelqucs 
stations  les  graphiques  correspondants  (fig.  4,  5  et  6). 


Pour  Penfret,  le  diagramme  fait  ressortir  une  periode  de  secheresse 
s'etalant  sur  plusieuis  mois  (de  la  mi-mai  au  debut  septembre).  Pour 
les  autres  stations  cotieres  ou  insulaires  plus  septentrionales  de  Bretagne, 
nous  notons,  a  defaut  de  surface  de  croisement,  un  rapprochement  des 
courbes  notamment  pour  Ouessant,  Brehat  et  Chausey  qui  indique  que 
certains  mois  d’ete  sont  k  la  limite  des  mois  secs.  Mais  il  n'existe  pas 
une  periode  de  secheresse  comme  aux  Glenan,  a  Belle-Ile,  1’  lie  d’Yeu 
et  a  La  Rochelle  (1).  S’il  existe  un  contraste  frappant  entre  ces  diagrammes 

(1)  Nous  renvoyons  au  travail  de  Rai.t.et  (1960)  qui  foumit  de  nombreux  autres 
proflls  ombrothermiques  int4ressant  le  Sud-Ouest  de  la  France. 


Source :  MNHN,  Paris 
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et  ceux  des  stations  mediterraneennes,  celui  de  Penfret  se'rapproche 
Lres  nettement  d’eux  puisque  la  saison  seche  s’etend  sur  trois  a  quatre 
mois.  Mais  l’atlanticite  du  climat  se  manifeste  cependant  aux  Glenan 
par  l’absence  d’un  minimum  brutal  estival  de  type  mediterraneen  ainsi 
que  par  l’intensitc  moindre  de  cette  secheresse.  II  en  est  de  meme  pour 
les  stations  atlantiques  plus  meridionales  que  les  Glenan. 


La  conclusion  a  tirer  de  Fapplication  de  cette  methode  est  qu’elle 
met  en  evidence  l'existence  d’une  saison  seche  aux  Glenan  alors  que 
pour  les  autres  stations  insulaires  et  coticres  situees  plus  au  Nord,  de 
meme  que  pour  certaines  d’entre  Loire  et  Gironde,  apparait  seulement 
une  tendance  a  la  secheresse. 


1)  Le  quotient  pluviothermique  d’EMBERGER. 

Cette  formule,  spec'fique  du  climat  mediterraneen  pour  lequel  elle 
a  ete  creee,  est  la  suivante  : 


r  (M__m)  , 


(1) 


Penfret,  avec  un  quotient  de  117,6,  depassant  tres  peu  110,  se  rapproche 
beaucoup  des  stations  mediterraneennes  humides  et  de  certaines  stations 
du  Centre-Ouest  de  la  France  dont  le  quotient  oscille  entre  110  et  130. 

Cette  valeur  atteinte  dans  l’Archipel  des  Glenan  met  en  evidence, 
compte  tenu  des  reserves  faites  dans  l'introduction,  son  originalite  par 
rapport  au  continent  pourtant  proche  et  aux  iles  plus  septentrionales 
et  meme  plus  meridionales.  En  elTet,  les  quotients  calcules  pour  quelques 
autres  stations  sont  les  suivanls  : 


(1)  Dans  cette  formule,  P  rcpresentc  la  pluvioaiW  annuello,  M  In  moyenne.  des  maxima 
ilu  mois  le  plus  cliaud,  m  la  moyenne  des  minima  du  mois  le  plus  froid. 


Source :  MNHN,  Paris 
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Ouessant  Q 

Brchat  Q 

Belle-Ile  Q 

He  d’Yeu  Q 

Toulon  Q 

La  Rochelle  Q 


181,8 

136,8 

111.3 

144.3 
99,5 

110,6 


II  faut  remarquer  que,  dans  toute  la  Bretagne  peninsulaiie,  la  valeur 
de  ce  quotient  depasse  toujours  130  (Duchaufouh,  1948). 

En  conclusion,  la  region  climatique  des  Glenan  se  distingue  tres  net  la¬ 
ment  par  une  grande  secheresse  pendant  l'ete,  secheresse  se  prolongeanl 
meme  en  septembre.  Par  rapport  an  continent  et  aux  autres  stations 
insulaires  proches,  c’est  constamraent  l'une  des  zones  la  moins  souvenl 
arrosee.  Ce  privilege  se  marque  meme  en  novembre,  mois  le  plus  humid.- 
de  la  saison  pluvieuse  dans  tout  climat  de  type  maritime.  Le  printemps 
est  precoce,  et  dans  cette  region,  la  temperature  amorce  un  net  relev. - 
ment  par  rapport  a  celle  des  regions  cotieres  ou  continentales  situecs 
plus  an  Nord.  11  est  particulierement  notable  en  hiver  et  sensible  en  etc 
il  s'ajoute  a  la  secheresse.  a  un  ensolci llement  deja  tres  important,  a 
la  frequente  clarte  du  ciel  et  a  la  rarete  des  brouillards  pour  donner  a 
la  region  un  caractere  quelque  peu  meridional. 

Cette  secheresse  estivale  atteint  aux  Glenan  son  maximum  et  la  fre¬ 
quence  des  pluies  est  tres  faible.  De  plus,  la  planeite  des  ties  et  tlots  ne 
provoque  aucun  retard  dans  la  marche  des  perturbations  et  masses  d’air. 
Tout  se  passe  coniine  si  la  masse  d’air  continuait  son  trajet  oceaniqu  • 
jusqu’au-dessus  du  continent.  A  la  topographic  et  a  la  faible  altitude  des 
Glenan  s’ajputent  la  chalcur  ties  sols  sableux  et  la  naLure  de  la  roche  qtii 
renforcent  la  luminosite  et  la  secheresse  pour  la  vegetation.  De  m$tnc. 
la  violence  el  la  frequence  des  vents  ainsi  que  1'environnement  iinuv 
diat  par  la  mer  interviennent  comme  facteurs  de  secheresse  physiolo- 
gique  en  abaissant  l’humidite  relative  de  l'air  ambiant. 


C.  Aper$u  sur  la  i'lorc  el  la  vegetation  pliancrogumiqiics 
do  I’ArchipcI 

Les  conditions  locales  precedemment  decrites  expliquent  que  l’Aifchipel 
des  Glenan  ollre  des  conditions  hostiles  au  developpement  des  arbres. 
En  ell'et,  ces  ties,  plates  et  scveremenl  balavees  par  le  vent,  sonl  gener.i- 
lement  completemenl  depour'.'ues  de  vegetation  arborescente  ou  meme 
arbustive,  si  l’on  excepte  la  presence  d  un  Figuier  (Ficus  carica  L.)  de 
grand  developpement  a  Saint-Nicolas,  4  proximite  et  a  l’abri  des  habi¬ 
tations.  dependant,  Sarolhamnus  scoparius  (L.)  AVunmer  s’y  rencontre 
sous  forme  de  maigres  buissons  4  Saint-Nicolas  et  dans  quelques  autr.  s 
Dots,  mais  il  constitute  un  «  maquis  »  dense  dans  tout  le  centre  de  1’ He  de 
Drenec.  A  Pcnfret,  existent  en  plusieurs  points,  sur  sol  rnaigre  et  cail- 
louteux,  des  toulTes  basses,  denses  et  enchevelrces,  d ’Ulex  europaeus  I.., 
auxquelles  se  joignent  de  nombreux  pieds  de  Pleridium  aquilinum  (L..| 
Kuhn.  Signalons  aussi,  dans  cette  derniere  ile,  quelques  pieds  de  Sambucu< 
nigra  L.  et,  sur  Pilot  de  la  Tombe,  la  presence  d'un  pied  femelle  de  Salix 
atrocinerea  Brot.  (1).  Partout  ailleurs,  la  vegetation  a  l’aspect  primitif. 

ID  Cette  station  ile  Salix  atrocinerea  se  ti'ouve  siuiie  au  niveau  de  l’dchelon  supdrieur 
de  t’diage  hygiohalin  I 


Source :  MNHN,  Pari 
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mais  il  est  certain  que  la  plupart  des  lies  ont  ete  en  grande  partie  cultivees. 
II  s’est  constitue  a  l’emplacement  des  anciennes  cultures  des  groupements 
rappelant  a  la  fois  les  jacheres  et  les  landes  de  1’Ouest  passant  a  la  dune 
lixee.  Dans  les  jacheres  les  plus  anciennes  el  pres  des  lieux  habites.  on 
observe  Smyrnium  olusatrum  L.  et  Raphanus  marilirnus  Smith.,  notam- 
ment  a  Sainl-Nicolas.  Certaines  jacheres  de  cette  Me  se  sont  transformees 
en  prairies  dans  lesquelles  on  rencontre  Yicia  lulea  L.,  Endymim  non- 
scriptum  (L.)  Garcke,  Brachypodiitm  pinnalum  (L.)  P.  B.  et  Narcissus 
Loisdcuri  Ry.  Les  trois  premieres  especes  citees  se  retrouvent  associees 
dans  de  nombreuses  autres  lies  dont  Penfret  et  Guiautec,  alors  que  le 
Narcisse.  les  accompagne  encore  dans  les  iles  du  Loc’h,  de  Drenec,  du  Veau 
el  de  la  Tombe,  sur  la  terre  humifere  des  pointements  rocheux  (1). 

Les  dunes  sablonneuses  ont  une  (lore  constitute  par  des  especes  de 
petite  taille,  (lore  assez  riche  en  avril  et  mai  qui  disparail  ou  se  desseche 
des  juin  :  Phleum  armarium  L..  Air  a  praerox  L.,  Mibora  minima  (L.) 
Desv.,  Fesluca  durndorum  I..,  Vulpia  up.  pi..  Carer  arenaria  L..  Ailero- 
linum  stellatum  (L.)  Ilg.  el  Lk.,  Ceraslium  telrandrum  Curtis.,  Om  pita  lodes 
liltoralis  Lehm.,  Herniaria  ciliala  Bab.,  Erodium  cicutarium  (L.)  L’HeriL, 
Trifolium  occidmlalc  Coombe,  Qrnithopus  perpusillus  L.,  Lotus  angus- 
lissimus  L.,  Vicia  lalhgroides  L.,  Saxifraga  tridactylites  L.,  Sedum  acre  L„ 
Euphorbia  porllandica  L.,  E.  paralias  L.,  Anagallis  micrantha  (G.G.) 
Ry  (syn.  A.  parvi/Iora  Hoffm.  el  Link.,  apud  Di/.hrbo  et  Verdus,  1965), 
Ugpochoeris  glabra  L.  et  tres  frequemment  C  repis  bulbosa  (L.)  Tausch. 

I.es  pelouses  rases  avec  espaces  nus  recouvranl  les  plate-formes 
rocheuses  arasees  el  un  peu  deprimees,  constitutes  par  un  humus  noir 
ayant  le  plus  souvent  au  plus  5  centimetres  d'epaisseur,  portent  une 
vegetation  souvent  dense  de  plantes  naines  dont  trois  sonl  caracteris- 
tiques:  Romulea  Columnae  Seb.  et  M.,  Ophioglossum  Lusilaniciun  L.  et 
Isoeles  Delalandci  Lloyd.  Sedum  anglicum  Huds.  s’observe  egalemen t 
dans  ces  stations  humides,  inondees  en  hiver  et  au  debut  du  printemps. 

Des  levees  de  galets,  imporlantes  en  etendue  el  situees  au  niveau  de 
l’echelon  superieur  de  1’etage  hygrohalin,  sont  le  refuge  de  beaux  peuple- 
ments  de  Crambe  maritima  l..  dans  les  iles  du  Loc'h,  de  Bananec  eL  du 
Veau  notammenl. 

II  faut  aussi  souligner  l’existence,  au  centre  de  l’fle  du  Loc’h,  d  un 
clang  saumStre  qui,  non  encore  etudie,  doit  encore  accroftre  la  richesse 
phanerogamique  de  l'Archipel  grace  aux  nombreuses  conditions  station- 
nelles  creees.  II  est  interessant  d'y  signaler  l’existence,  b  son  pourtour, 
de  populations  denses  et  elevees  de  Juncus  acutus  I...  ainsi  que  celle, 
dans  ses  eaux,  d’unc  Charophvc^e  d'appartenance  mediterraneenne, 
Chara  galioides  DC.  (Corillion,  1952).  Remalquons  enfin  la  presence 
de  nombreux  pieds  d 'Asphodehis  Arrondeaui  Lloyd  dans  l'ile  de  Penfret. 

II  est  regrettable  qu’aucun  travail  d’ensemble  n'ait  pas  encore  etc 
elTectue  sur  la  llore  de  cette  region.  A  cet  egard,  l'Archipel  a  ete  moins 
favorise  que  Belle-Ile,  si  Luce  a  65  kilometres  au  Sud  et  au  large,  qui  a 
fail.  1’objet  d'une  monographic  classique  de  la  part  de  Gadeceau  en  1905 
et  1905-1906  pour  les  plantes  superieures  et  d'un  releve  de  la  llore  des 
Algues  par  Wuitner  en  1931. 

(1)  Les  stations  de  .V.  Loiseleuri  dans  les  ilots  de  la  Tombe  et  du  Veau  sont  inddites. 
Eu  effet.,  oe  Narcisse  n'etuit  comm  que  des  iles  de  Drenec,  du  Loc'h  cl  de  Sainl-Nicolas 
(Chevalier,  1924  el  lies  Abba  yes,  1835  ot  1036  u). 


Source :  MNHN,  Paris 


CHAPITRI2  II 


Flore  lichenique  de  l’archipel 

L'interet  de  cette  flore  decoule  de  son  caraclere  particulier  iraprime 
par  le  voisinage  immediat  de  la  mer.  Nos  investigations  ont  porlc  sur . 

1.  Les  Lichens  des  dunes  el  faiaises  maritime*,  c’est-a-dire  dts 
parois  rocheuses  ou  des  surfaces  pierreuses  ou  sablonneuses  situees  t  n 
dehors  de  I'influence  des  marees  el  de  l'aspersion  des  vagues,  nut  is 
soumises  toutes  a  1'influence  des  embruns.  Toutes  ces  lerres  etudii  s 
sont  de  faible  altitude,  c’est  dire  qu'elles  sont  essentiellement  sous 
I’empire  de  la  mer.  L’interieur  des  lies,  bien  que  peu  accidente,  presente 
cependant  des  pointements  rocheux  nombreux  per^ant  la  couche  ile 
sable  generalement  quartzeux.  Les  dunes  fixees  ou  en  voie  de  fixati  n 
sont  recouvertes  ?a  et  la  de  terre  vegetale,  mais  le  plus  frequemment  soul 
constitutes  de  sable  parfois  notablemenl  riche  en  carbonate  de  calcii  i 
fourni  par  1’accumulation  de  debris  de  coquilles  et  d’une  Algue  tres  abt 
dante  autour  de  ces  lies,  le  Lilhothamniorx  calcareum  Aresch. 

2.  Les  Lichens  des  rochers  niarins  et  surmarins  suhissant  l’aclii  i 
des  inaiees  el  l'aspersion  des  vagues. 

Nous  avons  volontairement  omis  l'etude  des  Lichens  corticicoli  s. 
d’ailleurs  assez  faiblement  representes  en  raison  de  la  pauvrete  des  su ! >- 
strals  qui  leur  sont  ofl’erls,  de  meme  que  celle  des  Lichens  se  developpa,  I 
sur  des  substrats  artificiellement  crees,  tels  que  les  murs  de  pierre  seiiH> 
ou  les  murs  des  habitations.  Ces  especes  feront  l'objel  d’une  note  ultc- 
rieure. 

Nous  avons  adopte,  sauf  quelques  exceptions,  les  noms  retenus  par 
Zahlbhuckner  dans  son  Catalogus  (1922-1940)  ainsi  que  la  classificali  n 
appliquee  par  cet  auteur  (1926).  Nous  indiquerons  la  synonymic  lorsqu  c  lie 
se  revelera  utile,  et  pour  certains  genres  ou  families  dont  une  monograp,  > 
recente  aura  ete  faite,  nous  fournirons  les  noms  actuels  munis  des  n  - 
rences  bibliographiques  qui  nous  auront  servi. 

Nous  avons  egalement  employe  quelques  divisions  systematiqie  s 
nouvelles  et  recentes  en  nous  aidant  du  Catalogus  Lichenum  Germain  ir 
de  Grummann  (1962).  Un  certain  nombre  de  travaux  de  base  onL  >  le 
utilises  pour  nos  determinations :  ce  sont  essentiellement  ceux  ic 
Harmanu  (1905-1913),  Smith  (1911  et  1918),  Wainio  (1921-1934)  l 
Erichsen  (1957). 


A.  -  Liste  flnrisl ique 

Dans  ce  catalogue  Kysteinatique,  nous  signalerons  l  abondance  ou  la  ran  e 
des  especes  rencontrces  dans  1’Arebipel  des  Glenan  par  les  symboles  suivants  : 
CC  trfcs  commun 

C  commun 

R  rare  ou  localise 

RR  tris  rare 


Source  :MNHN, 


V  EHKtJCAIl  r  ACEAE 

La  comprehension  ties  especes  appartenant  a  celle  fainille  esl  cclle 

de  Zschacke  (1934). 

Verrucaria  nunira  Wahlenb.  CC.  et  toujours  fertile.  Element  caiac- 
tcristique  de  l'etagement  marin. 

Verrucaria  microspora  Nyl.  C  dans  les  surplombs  suintants  el  sui- 
les  rochers  submerges  avec  le  precedent. 

Verrucaria  internigrescens  (Nyl.)  Erichs.  RR,  rencontre  Fertile  a 
Penfret  et  a  Saint-Nicolas  sur  quelques  aflleureinents  rocheux  de 
I'etage  aerohalin. 

Verrucaria  marrosloma  Duf.  RR  et  fertile.  A  Penfret,  sur  quelques 
surfaces  granitiques  peuplees  par  des  especes  reputees  calcicoles. 

Thelidium  sublilorale  (Leight.)  Erichs,  (syn.  Arlhopyrenia  sublitoralis 
(Leight.)  Arnold  an.  Klein,  et  L)opp.,  A.  consequent  (Nyl.)  Arnold).  — 
CC  sur  les  coquilles  de  Chthamalus  stellatus. 

Thelidium  halodyles  (Nyl.)  Erichs,  (syn.  Arlhopyrenia  halodyles  (Nyl.) 
Arnold).  -  AR  sur  rochers  et  galets  de  la  zone  du  balancement  des 
marees. 

AlITHOPYREN  1 ACEAE 

Arlhopyrenia  conoidea  (Fr.)  Zahlbr.  —  AR  au  niveau  de  I'etage  aerohalin 
et  des  echelons  supcrieur  et  moyen  de  I’etage  hygrohalin. 

Strigui.aceae 

La  comprehension  de  l'espece  est  celle  de  Swinscow  (19(>2). 

Porina  chlorolica  (Ach.)  Mull.  Arg.  —  AR  et  possede  une  repartition 
semblable  a  l'espece  precedente. 

Dermatogarpaceae 

Dermalocarpon  hepaticum  (Ach.)  Th.  Fr.  -  AC  sur  la  terre  sablonneuse 
legerement  ou  abondamment  calcarifere  de  certaines  lies.  Ce  Lichen 
constitue  parfois  de  beaux  peuplements  denses  et  toujours  fertiles. 

Opegraphaceae 

Le  travail  de  Redinger  (1938)  nous  a  servi  de  base  pour  l  etude  de 

cette  famille. 

Opegrapha  Chevallieri  Leight.  —  AC  et  fertile  sur  les  rochers  situes  au 
niveau  de  l’echelon  supcrieur  de  I'etage  hygrohalin,  parfois  memo 
au  niveau  de  l'echelon  moyen  avec  Caloplaca  marina. 

Opegrapha  con/luens  Stzbgr.  —  AC  gencralement  au  niveau  de  I’etage 
aerohalin  el  pouvant  se  rencontrer  Ires  rarement  plus  has  au  niveau 
de  Caloplaca  marina. 

D I  PI  ,OSCH  I STACEAE 

I )i ploachisle.s  aclinoxlomu.s  (Pers.  ex  Ach.)  Zahlbr.  CC  et  constitue 
un  element  frequent  des  peuplements  de  I’etage  aerohalin. 

Gyalectaceae 

Gyalecta  jcnensis  (Balsch.)  Zahlbr.  (syn.  G.  cupularis  Schaer.).  C 
mais  localise  sur  des  rochers  a  ileur  de  sol  et  les  galets  a  demi  reconverts 
de  sable. 


Source :  MNHN,  Paris 


Roccellaceae 

Roccella  fuciformis  DC.  CC  sur  Lous  les  pointements  rocheux  umbrages, 
aeres  et  ventes  de  Pelage  aerohalin.  Rencontre  fertile  dans  les  lies 
de  Penfret  el  de  Guiautec,  el  Pilot  de  Caslel  Rael. 

Roccella  fucoides  (Dicks.)  Vain.  CC  dans  les  meines  stations  que  le 
precedent  et  fertile  dans  les  memes  localites. 

Lichinaceae 

Lichina  Confini*  (0.  F.  Mali.)  C.  Ag.  -  Espece  (tUMMt  *M  I? 
bionomie  littorale,  recherchant  essentiellement  lesrochers  cotiers  abutes 
de  la  violence  des  vagues  ;  elle  occupe  toujours  un  niveau  plus  eleve 
que  l’espece  suivante. 

Licliinu  pygmaca  (Lightf.)  C.  Ag.  -  CC.  Element  caractenstique  de 
Petagement  marin,  ce  Lichen  se  developpe  aussi  bien  dans  le  mode1 
abrite  que  le  mode  battu  et  se  trouve  constamment  ou  presque  assocn 
a  PAlgue  brune  Pelvetia  canaliculala  (L.)  Decn.  et  lhur. 

COLLEMATACEAE 

Collema  tenax  (Sw.)  Ach.  em.  Degel.  (Degei.ius,  1954).  CC.  Cette 
eSpec.e  forme  des  peuplements  importants  sur  les  sols  sabloneux  calca- 
riferes  des  formations  dunaires  :  generalement,  elle  esl  abondammenl 
pourvue  d'apothecies.  Les  deux  varietes  suivantes  existent  aux  Glenan 
var.  ceranoides  (Borr.)  Degel., 
var.  cruslaceum  (Kremp.)  Degel. 

Colkma  furfuracevm  (Arnold)  DR.  cm.  Degel.  -  C  mats  loujours  steril, 
son  thalle  se  developpe  sur  les  affleuiements  rocheux  ensoleilles  el 
ventes  au  niveau  de  l’etage  aerohalin  et  atteint  un  diametre  de  8  a 
10  centimetres. 

Leptogium  pulvinalum  (HolTm.)  Cromb.  (syn.  /..  lacerum  S.  Gray  var. 
pubinatum  (HolTm.)  Mont.).  —  CC  et  toujours  sterile,  ce  Lichen 
constitue  de  petits  coussins  tres  denses  sur  les  sables  des  dunes  fixees 
ou  en  voie  de  fixation. 

Placynthiaceae 

Placynthium  nigrum  (Huds.)  S.  Gray.  —  It  et  fertile,  ceLte  espece  calci- 
cole  se  retrouve  sur  quelques  stations  ensoleillees  du  granite  des  Glenan. 
La  proxiinite  de  la  mer  et  le  ruissellement  d'unc  eau  neulre  ou  basique 
favorisent  son  implantation  sur  subslrat  acide. 

Peltigerageae 

Peltigera  canina  (L.)  Willd.  —  CC  et  souvent  fertile. 

Peltigera  malacea  (Ach.)  Funck.  —  R  et  sterile. 

Peltigera  polydadyla  (Neck.)  Hoffm.  —  CC  et  souvent  fertile. 

Peltigera  rufescens  (Weiss.)  Humb.  -  G  et  sterile. 

Ces  quatre  especes  rechcrchent  les  lieux  sablonneux  secs  et  ensoleilles 
fortement.  Elies  se  developpent  parmi  la  vegetation  phanerogamique 
de  petite  taille  des  dunes  fixees  ou  meme  en  voie  de  fixation.  Les  thalles 
sont  souvent  fragmentes,  devenus  cassants  du  fait  de  la  secheresse 
stationnelle. 

Nephroma  lusitanicum  (Nyl.)  Schaer.  —  It  et  sterile  dans  les  lies  dt 
Penfret  et  du  Loc’h.  11  croit  sur  terre  humifere,  dans  des  stations 
ombragees  le  protegeant  d’une  trop  forte  dessiccation. 
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Lecideaceae 

Lecidea  dnereoalra  Ach.  (syn  L.  meiospora  Nyl.).  —  C  eL  fertile  sur  les 
rochers  ventes  et  acres  de  l’etage  aerohalin.' 

Uridea  Mupn  Ach.  (syn.  L.  latypira  Nyl.).  -  CC  et  fertile  au  niveau 
de  1  etage  aerohalin  et  de  l’echelon  superieur  de  l’hygrohalin 
Lcciita  macrocarpa  (DC.)  Steod.  —  CC  et  fertile.  Son  thalle  se  developne 
constamment  sur  tous  les  rochers  a  lleur  de  sol  de  1’etade  aerohalin 
Blidora  granulosa  (FJirh.)  Ach.  -  RR  mais  fertile  sur  quell, ues  stations 
de  terre  humifere  nue  de  1’ile  de  Penfret. 

Catilhria  chalybeia  (Borr.)  Massal.  —  CC  et  fertile,  ce  Lichen  s'observc 
,,  ,epuis  1  6La§e  aerohalin  jusqu’4  I'echelon  moyen  de  l'etagc  hygrohalin 
C.atrllana  Imlicularis  (Ach.)  Th.  Fr.  -  C  et  fertile,  il  possfde  line  renar- 
lition  semblalile  au  precedent. 

Toninia  aromatica  (Turn.)  Massal.  —  ( 
de  sol  ainsi  que  sur  sable. 

Rhizocarpon  sphaerosponrm  Ras.  (Runemark,  19.56.  —  R  et  fertile. 
Cette  espece  est  la  seule  du  groupe  R.  geographicum  DC.  a  etre  repre- 
sentee  dans  l’Archipel,  au  niveau  de  l’etagc  aerohalin  sur  des  paiois 
rocheuses  ensoleillees  et  ventees. 

Rhizocarpon  allanticum  M.  Lamb  (M.  Lamb,  1940).  —  C  et  fertile  sur 
tous  les  rochers  ensoleilles  de  l’etage  aerohalin. 

Rhizocarpon  obscuratum  (Ach.)  Massal.  —  C  et  fertile  au  meme  niveau 
que  le  precedent  mais  plus  sciaphilc. 

Rhizocarpon  laaalum  Hazsl,  —  C  et  fertile,  ce  Lichen  possede  la  meme 
ecologie  que  R.  obscuratum. 


■  C  et  fertile  sur  les  rochers  a  fleui 


Cl-ADONIACEAE 

a)  Cladina  (Nyl.)  Wain. 

Pour  la  determination  des  especes  appartenant  b  ce  sous-genre, 
nous  nous  sommes  reporte  aux  inonographies  de  des  Ahbayes  (1939) 
et  d’Aim  (1961).  ' 

Cladonia  medikrranm  Duv.  et  des  Abb.  (des  Ajihayes  et  Duvigneadd 
1947  et  des  Abba  yes,  1959  et  1960). 

Cladonia  mills  Sandst. 

Cladonia  tenuis  (Flk.)  Harm. 

Ces  trois  espcces  s’observent  sur  les  dunes  sablonneuses  et  la  terre 
humifere  constituant  des  stations  ensoleillees  et  seches.  Elies  sont  assez 
frequemment  fertiles. 

b)  Cenomyce  (Ach.)  Th.  Fr. 

(1931  COmprtihension  des  esl)6ces  suivantes  est  celle  de  Sandstede 

Cladonia  rangiformis  HofTm.  —  CC  et  souvent  fertile,  cette  espece 
recherche  les  stations  ensoleillees  et  seches  offer tes  par  le  sable.  Kile 
est  representee  par  ses  trois  varietes  : 
var.  muricata  (Del.)  Arnold., 
var.  pungens  (Ach.)  Wain., 
var.  aberrans  des  Abb.  (des  Abba  yes,  1936). 

Cladonia  subran  gif ormis  Sandst.  —  CC.  Meme  ecologie  que  le  piecedent. 

Cladonia  furcata  (Huds.)  Schrad.  — CC  sur  les  Formations  sablonneuses 

Cladonia  crispaia  (Ach.)  Flot.  —  C  dans  les  memes  stations. 


Cladonia  coccifcra  (L.)  Wain.  -  C  sur  rochers  et  terre  humifere  enso- 
leilles.  ,  ,  .  ,,  , 

Cladonia  pityrea  (Flk.)  Fr.  -  R  dans  le  meme  habitat  que  1  espece 
precedente.  ....  , 

Cladonia  squamosa  (Scop.)  Hoffm.  -  C  sur  toutes  les  levees  de  galets 
eL  les  parois  rocheuses  pouvant  donner  lieu  a  des  stations  ombragees. 

Cladonia  subsquamosa  (Nyl.)  Wain.  —  C  et  de  repartition  identique  a 
C.  squamosa. 

Cladonia  pyxidala  (L.)  Hoffm.  em.  Fr.  —  R  et  represente  dans  les  heux 
secs  par  sa  variete  poc ilium  (Ach.)  Flot. 

Cladonia  chlorophaea  Flk.  —  C  dans  les  memes  stations  que  C.  pyxidala. 

Cladonia  subcervicornis  Wain.  —  CC  sous  sa  forme  subregularis  (Magn.) 
DR  sur  la  terre  liumifere  des  fissures  ou  cassures  entre  les  aflleurements 
rocheux.  , ,  , , 

Cladonia  verticiUata  (HolTm.)  Schaer.  CC  dans  des  stations  semblables 
et  observe  sous  ses  deux  varietes  suivantes  : 
var.  cervicornis  (Ach.)  Flk.  CC. 
var.  evoluta  (Th.  Fr.)  Wain.  R. 

Cladonia  Sy  landed  A.X.P.  Coutinh.  —  CC  sur  la  terre  caillouteuse 
nue  fortement  ensoleillee.  Sa  forme  vulgaris  des  Abb.  est  la  plus  abon- 
tlanle.  mais  de  nombreux  echantillons  forment  transition  vers  la  forme 
lain  des  Abb.  (dES  AbbayEs,  1936  b  et  1949). 

Cladonia  foliacea  (Hiids.)  Sc.hrad.  —  CC  sur  Lous  les  lieux  secs  et  eclaues. 
le  substratum  consistant  soit  en  terre  humifere,  soit  en  sables.  Ce  Lichen 
est  represente  par  ses  deux  varietes  : 
var.  alcicornis  (Lightf.)  Schaer.  —  CC. 
var.  convolula  (Lam.)  Wain.  —  C. 

Acarosporaceae 

La  comprehension  des  especes  est  celle  de  Magnusson  (1936). 

Acarospora  fuscata  (Nyl.)  Arnold.  —  C  et  fertile  sur  les  rochers  ensoleilles 
de  l'etage  aerohalin. 

Sarcogyne  privigna  (Ach.)  Anzi.  -  CC  et  fertile,  ce  Lichen  colonise 
essentiellement  les  galets  situes  au  niveau  de  l’etage  aerohalin,  a  demi 
recouverts  de  sable. 

Sarcogyne  Clavus  (Ram.)  Kremp.  —  CC  et  fertile  sur  tous  les  allleuie- 
ments  rocheux  tres  eclaires  et  a  fleur  de  sol. 

Sarcogyne  simplex  (l)av.)  Nyl.  —  R  et  fertile  sur  rochers  de  letage 
aerohalin. 

Pertusariaceae 

Les  especes  du  genre  Perlusaria  DC  nom.  cons,  ont  ete  nominees 
d 'a pres  le  travail  d’EnicusEN  (1936).  Get  auteur,  d’autre  part,  fournit 
en  1910  une  documentation  sur  la  repartition  geographique  de  ces 
especes. 

Perlusaria  rupicola  (Fr.)  Harm.  —  CC  et  generalement  fertile,  ce  Lichen 
est  une  caracteristique  de  l’dtage  aerohalin  et  peut  s' observer  au  niveau 
tie  1  echelon  superieur  de  l’etage  hygrohalin  sur  toutes  les  parois  enso- 
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Pertusaria  leucosora  Nyl.  -  RR.  Seuls  quelques  thalles  de  faible  deve- 
loppement  ont  etc  rencontres  a  l’fle  de  Penfret  sur  une  paroi  subver- 
ticale  exposee  a  l’Ouest.  Sterile. 

Pertusaria  excludens  Nyl.  —  CG  et  sterile,  cette  espece  donne  naissance 
a  de  larges  populations  sur  les  rochers  edaires  de  l’etage  aerohalin. 
II  semble  jouer  dans  l’Archipel  le  mime  role  physionomique  que  Pertu¬ 
saria  leucosora  a  l'interieur  du  continent. 

Pertusaria  pseudocorallina  (Liljebl.)  Arnold.  —  CG  cl  sterile,  son  thalle 
atteint  de  Ires  grandcs  dimensions  sur  tous  les  pointements  rocheux 
aerohalins. 

Pertusaria  flavicans  Lamy  ern.  Erichs.  -  RR  et  sterile  dans  quelques 
stations  exposees  au  Sud. 


Lecanoraceae 

Aspicilia  leprosescens  Sandst.  —  0  et  fertile  (Masse,  196.3),  cette  espece 
constitue  un  element  caracteristique  de  la  bionomie  liLtorale.  Elle 
atteint  son  optimum  de  developpement  au  niveau  de  l’echelon  supe- 
rieur  de  l’etage  hygrohalin. 

Aspicilia  mediterranca  B.  de  Lesd.  (Bouly  de  Lesdain,  1923  et  Masse, 
I.  c.).  —  RR.  Quelques  thalles  bien  developpes  et  fertiles  ont  ete 
observes  dans  les  lies  de  Penfret  et  du  Loc'h  sur  des  rochers  aerohalins 
fortement  insoles. 

Aspicilia  intermutans  Nyl.  —  C  et  fertile.  Espece  photophile. 

Lecanora  actophila  Wedd.  (syn.  L.  quartzina  Nyl.,  L.  halogenia  (Th.  Fr) 
Nyl.).  —  CG  et  fertile  sur  les  rochers  de  l’echelon  moyen  de  l’etage 
hygrohalin,  dont  il  caracterise  le  niveau. 

Lecanora  atra  (Huds.)  Ach.  —  CG  et  fertile  depuis  l’etage  aerohalin 
oil  ce  Lichen  est  toujours  represente  jusqu’au  niveau  de  l'echelon 
moyen  de  l’etage  hygrohalin  oii  son  thalle  s'appauvrit. 

Lecanora  badia  (HolTm.)  Ach.  —  GC  et  fertile  sur  les  rochers  exposes 
vers  le  secteur  Sud. 

Lecanora  campestris  (Schaer.)  Hue.  —  CC  et  fertile  dans  les  memes 
stations  que  L.  badia. 

Lecanora  dispersa  (Pers.)  Sommerf.  —  CC  et  fertile.  Photophile. 

Lecanora  gangaleoides  Nyl.  -  R  et  fertile,  sur  quelques  parois  exposees 
au  Nord. 

Lecanora  helicopis  (Wahlenb.)  Ach.  —  GG  et  fertile,  caracterise  le  mime 
niveau  que  L.  actophila  (Magnusson,  1932  et  Erichsen,  1939). 

Lecanora  rupicola  (L.)  Zahlbr.  (syn.  L.  glaucoma  (Pers.)  Ach.,  L.  sordida 
(Pers.)  Th.  Fr.).  —  C  et  fertile  ;  generalemenl  photophile. 

Lecanora  sulphurea  (HolTm.)  Ach.  —  G  et  souvent  fertile  au  niveau  de 
l’etage  aerohalin. 

Lecanora  albescens  (HolTm.)  Flk.  -  RR  et  fertile.  Rencontre  a  Penfret 
en  association  avec  des  especes  repulees  calcicoles,  sur  des  rochers 
k  lleur  de  sol.  Photophile. 

Lecania  erysibe  (Ach.)  Mudd.  R  et  fertile.  Photophile,  sur  quelques  galets 
epars  des  dunes  littorales. 

Lecanora  muralis  (Schreb.)  Rabenh.  (syn.  Placodium  murale  (Schreb.) 
Arnold,  Squamaria  saxicola  (Pollich.)  Howitt).  —  G  fertile  et  photo¬ 
phile. 


Source :  MNHN,  Paris 
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Squamarina  crassa  (Muds.)  Poelt.  —  C  et  fertile  par  on  droits  sur  la 
terre  sablonneuse  calcarifere  des  dunes. 

Haemalomma  coceineum  (Dicks.)  Koerb.  —  RR  el  sterile,  ce  Lichen 
recherche  les  parois  verticales  ou  en  surplomb  tres  ombragees  ;  il  n’a 
pu  litre  observe  que  dans  l’ile  de  Penfret. 

Les  especes  appartenant  au  genre  Orhrolcchia  ont  ete  nommecs 
d'apres  le  travail  monographique  recent  de  Verseghy  (1962). 

Ochrolechia  pa-ella  (I,.)  Massal.  —  CC  fertile  sur  tous  les  rochers  de 
1’etage  aerohalin. 

Ochrolechia  tarlarea  (L.)  Massal.  —  CC  et  souvenl  fertile,  ce  Lichen 
possede  une  ecologie  semblable  an  precedent,  tout  en  semblant  affecter 
plus  particulieiement  les  stations  ventees. 

Ochrolechia  androgyna  (Hoffm.)  Ach.  —  R  et  rarement  fertile,  il  se 
developpe  sur  les  parois  rocheuses  ombragees  et  abritees. 

Candelariaceae 

La  comprehension  de  l'espece  est  celle  de  Hakuunen  (1954). 

Candelariella  vitellina  (Ehrh.)  Mull.  Arg.  —  CC  et  fertile  ;  photophile. 
deux  de  ses  varietes  ont  ete  rencon  trees  : 
var.  vitellina ; 
var.  assericola  Ras. 


Parmeliaceae 

Nous  avons  suivi  les  travaux  de  Hiixmann  (1936)  et  de  Mass  Geesti  - 
ranus  (1947). 

Parmelia  physodes  (L.)  Ach.  —  R  et  sterile,  cette  espece  exige  des  lieux 
acres  et  ventes. 

Parmelia  Delisei  Nyl.  —  C  et  raremenl  fertile  sur  rochers  ensoleillcs. 

Parmelia  fuliginosa  (Fr.)  Nyl.  —  CC  et  fertile  dans  quelques  stations 
exposees  aux  vents  et  ensoleillees.  Sa  forme  alerrima  Wedd.  est  la 
plus  frequente. 

Parmelia  glomellifera  Nyl.  —  CC  et  assez  souvent  fertile.  Photophile. 

Parmelia  proliva  (Ach.)  Malbr.  (syn.  P.  pltlla  Ilillm.).  —  CC  et  presque 
constamment  fertile,  sur  toutes  les  parois  orientees  vers  le  Sud. 

Parmelia  conspersa  (Ehrh.  ex  Ach.)  Ach.  —  CC  eb'frequemment  fertile. 
Sous  ce  nom,  nous  comprenons  les  taxa  isidies  ou  non  isidies.  Ils  pos- 
sedent  une  ecologie  identique  a  P.  prolixa. 

Parmelia  omphalodes  (L.)  Ach.  —  CC  et  sterile  sur  les  aflleurements 
rocheux  faiblement  ou  fortement  eclaires  et  aeres. 

Parmelia  crinita  Ach.  —  R  et  sterile  dans  les  stations  protegees  contre 
la  dessiccation. 

Parmelia  reticulata  Tayl.  —  CC  et  sterile,  le  thalle  recherche  les  milieux 
aeres  eL  ventes,  inais  s’installe  aussi  sur  des  parois  ensoleillees. 

Parmelia  saxalilis  (L.)  Ach.  —  CC  et  sterile  sur  tous  les  pointements 
fortement  eclaires. 

Parmelia  sulcata  Tayl.  —  CC  et  observe  fertile  a  plusieurs  reprises  dans 
les  ties  de  Penfret,  du  Loc’h  et  Cigogne.  Preferentiel  des  lieux  legi- 
rement  ensoleillds. 


Source :  MNHN,  Par 
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Parmelia  trichotera  Hue.  —  GC  et  fertile  dans  une  station  tres  ventee 
de  l’ile  de  Penfret.  Fcologie  semblable  a  P.  sulcata. 

Parmelia  caperata  (L.)  Ach.  —  CC  et  sterile,  generalement  photophile. 

USNEACEAE 

Evernia  prunastri  (L.)  Ach.  —  R  et  sterile,  cette  espece  recherche  les 
stations  aerees. 

Cornicularia  muricala  Ach.  (syn.  C.  sluppea  Anders).  —  C  et  sterile 
stir  sable  et  terre  humifere.  Photophile. 

Cornicularia  tenuissima  Zahlbr.  (syn.  C.  aculeata  (Schreb.)  Ach.).  —  CC 
et  frequemment  fertile,  de  meme  ccologie  que  l’espeee  precedente. 

Iiamalina  evernioides  Nyl.  (syn.  R.  Duriaei  (D.  Notrs.)  Jatta).  R  et 
sterile  sur  des  parois  Ires  ventees,  le  plus  souvent  en  surplomb  accuse. 

Nous  a vons  consulte  le  travail  de  Motyka  ( 1 960)  pour  la  determination 
des  especes  appartenant  au  groupe  Ramalina  scopulorum  (Retz.)  Ach. 

Ramalina  scopulorum  (Retz.)  Ach. 
var.  extensa  (Oliv.)  Mot. ; 
var.  conturbata  Mot. 

Ramalina  incrassala  (Nyl.)  Mot. 

Ramalina  crassa  (Nyl.)  Mot. 

Ramalina  armorica  Nyl. 

var.  subvittata  (Nyl.)  Mot. ; 

var.  armorica  fa.  nigripes  (Wedd.)  Mot. 

Ramalina  cornuata  (Ach.)  Mot. 

Ces  cinq  especes  sont  caracleristiques  de  l’etage  aerohalin  et  toutes 
abondamment  lepresentees.  Leurs  exigences  ecologiques  respectives 
seront  detaillees  au  cours  du  chapitre  relatif  a  l’etude  de  la  vegetation. 

Ramalina  anguslissima  (Anzi)  Wain.  (syn.  R.  .■aibfarinacea  Nyl.).  C 
mais  localise  a  quelques  stations  aerees  et  ventees. 

Caloplacaceae 

Fulgensia  fulgens  (S\v.)  Elenk.  —  C  et  rarement  fertile  sur  sable  calca- 
rifere  des  formations  dunaires  tres  fortement  ensoleillees. 

Caloplaca  citrina  (Hoffm.)  Th.  Fr.  —  CC  et  fertile,  cette  espece  est 
indifferente  a  la  lumicre  et  se  rencontre  depuis  l’etage  aerohalin  jusqu  a 
l’echelon  moyen  de  1’etage  hygrohalin.  Une  variety  et  trois  formes 
ont  ete  observees  : 

var.  maritima  B.  de  Lesd.  ; 
fa.  depauperala  (Cromb.)  Oliv.  ; 
fa.  alhallina  (Oliv.)  Erichs. ; 
fa.  crenulata  B.  de  Lesd. 

Caloplaca  f estiva  (Fr.)  Zw.  —  CC'et  fertile.  Photophile. 

Caloplaca  marina  (Wedd.)  Zahlbr.  —  CC  et  fertile,  caractenstique  en 
bionomie  littorale  de  l’echelon  moyen  de  l’etage  hygrohalin. 

Caloplaca  litlorea  Tavares  (Tavares,  1956  et  Masse,  1963). 

Rencontre  dans  les  lies  de  Penfret,  Saint-Nicolas.  Guiautec  et  Castel- 
Rael  oil  il  est  commun  par  endroits  et  parfois  fertile.  II  se  rencontre 
au  niveau  de  C.  marina  mais,  a  l’inverse  de  ce  dernier,  recherche  les 
stations  ombragees. 


Source :  MNHN,  Paris 


Caloplaca  thallincola  (Wedd.)  DR  (syn.  C.  aurantia  (Pers.)  Hellb.  fa.  thal- 
lincola  Zahlbr.).  —  CC  el  fertile,  frequemment  associe  a  Verrucaria 
maura,  a  proximite  immediate  de  ce  dernier  sans  toutefois  le  chevaucher 
toujours. 

Caloplaca  microlhallina  Wedd.  —  Sernble  assez  constant  au  niveau  de 
Verrucaria  maura  dont  il  colonise  le  thalle.  Cette  espece  peut  tres 
facilemenl  passer  inapetfue  du  fait  de  sa  petite  taille. 

Tfloschistaceae 

Xanthoria  parietina  (L.)  Th.  Fr.  —  CC  et  fertile  sur  les  rochers  de  l’etagc 
aerohalin  et  de  l’echelon  superieur  de.  l’etage  hygrohalin,  sou  vent  pen 
nettement  dilTerenciable  de  l’espece  suivante. 

Xanthoria  aureola  (Ach.)  Erichs.  —  CC  et  rarement  fertile,  elle  exige 
un  fort  ensoleillement  et  possede  une  repartition  semblable  b  X.  parie¬ 
tina. 

Tcloschistcs  flavicans  (Sm.)  Norm.  R  et  sterile.  Ce  Lichen  fruticuleux 
aerohygrophile  n’existe  c| ne  sur  quelques  aflleurements  rocheux  de  la 
poinle  Nord  de  l’ile  de  Penfret.  II  y  est  constamment  expose  vers  le 
secteur  Quest  et  ainsi  soumis  a  la  violence  des  vents  et  aux  embruns. 
II  forme  cependanl  de  ties  beaux  peuplements  qui  semblent  prosperev. 

Buelliaceae 

Buellia  slellulata  (Th.  Tayl.)  Mudd.  —  CC  et  fertile  dans  les  lieux  aeres 
et  eclaires. 

Buellia  punctata  (Hoffm.)  Massal.  CC  et  fertile,  indifferent  a  la  lumiere. 
Le  thalle  est  represente  par  les  formes  suivantes  (Ehichsen,  1957)  : 
fa.  mirula  Erichs.  ; 
fa.  sligmatea  Erichs.  ; 
fa.  rrassior  (Erichs.)  Zahlbr. 

Buellia  coniopta  Malme.  (syn.  Leranora  coniopla  Nyl.,  Rinodina  conioplu 
Havas).  —  CC  et  fertile  dans  les  stations  ventees  et  eclairees. 

Buellia  subdisci formis  Wain.  (syn.  B.  Zahlbruckneri  Steiner).  —  CC. 
et  fertile,  ce  Lichen  marque  une  predilection  accusee  pour  les  parois 
rocheuses  exposees  au  Nord  el  a  l’Ouest  sur  lesquelles  il  peut  constituer 
des  peuplements  presque  purs. 

Buellia  alboalra  (Hoffm.)  Deichm.  Br.  et  Rostr.  (syn.  Diplotomma  alboalru 
(Hoffm.)  Flot.).  —  R  et  localise  a  quelques  rochers  de  1’echelon  supe¬ 
rieur  de  l’etage  hygrohalin. 

Buellia  c.anesccns  (Dicks.)  De  Not.  —  CC  et  parfois  fertile,  il  fail  preuve 
d'une  ecologie  semblable  a  B.  subdisciformis,  en  recherchant  les  liens 
trfes  ventes. 

Rinodina  atrocinerea  (Dicks.)  Koerb.  CC  et  fertile  sur  les  rochers 
de  I’etage  aerohalin. 

Rinodina  confragosa  (Ach.)  Koerb.  R  et  fertile,  de  meme  ecologie. 

Rinodina  demissa  (Flk.)  Arnold.  —  R  et  sernble  localise  sur  les  rochers 
de  l'echelon  a  Caloplaca  marina. 

Physcfaceae  (selon  la  comprehension  de  Lynge,  1935) 

Physcia  orbicularis  (Neck.)  Poetsch.  —  R  et  sterile  sur  quelques  galets 
et  pointements  rocheux  de  File  dc  Penfret.  Photophile. 
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Phgscia  lenella  DC  em.  Bitter.  —  C  et  sterile  sur  substrat  identique  mais 
afTectionne  les  lieux  ensoleilles  et  ventes. 

Physcia  leplalea  (Ach.  p.  p .)  DC.  —  C  et  sterile,  comme  le  precedent. 

Physcia  aipolia  (Ehrh.)  Hampe  em.  Nyl.  —  R  et  parfois  fertile,  comme 
P.  orbicularis. 

Physcia  caesia  (HolTm.)  Hampe.  —  R  et  localise  sur  certains  rochers 
h  fleur  de  sol  dans  Hie  de  Penfret.  Photophile. 

Anaptychia  fusca  (Muds.)  Wain.  -  CC  et  (res  abondamment  fertile. 
Caracteristique  ties  rochers  littoraux  et  de  l’interieur  de  1'etage  aero- 
halin. 

Au  cours  tie  cede  etude,  nous  avons  egalement  identifie  quelques 
Champignons  parasites  des  thalles  licheniques  en  nous  aidant  du  travail 
de  von  Keissler  (19.30). 

Celidium  varium  Massal.  —  Observe  sur  le  thalle  de  Xartlhoria  parielina 
dans  l’ile  de  Penfret. 

Discothecium  gemmiferum  Vouaux  var.  calcaricolum  (Mudd.)  Keissl. 
parasitant  le  thalle  de  Aspicilia  inlermutans,  dans  l’ile  de  Penfret. 

A brothallus  Parmeliarum  Nyl.  Ties  abondant  sur  le  thalle  de  Parmelia 

conspersa,  dans  les  lies  de  Penfret  et  du  Loc’h. 

II.  Caract&res  de  la  flare  lichciiiquc  de  I'Archipel 
«)  Spectre  systOnatique. 

La  liste  lloristique  precedenle  comporte  132  especes  qui  se  repartissent 

ainsi  dans  21  families  : 


Families 

Nombre 

Pourcentage 

Lecanoraceae 

20 

15,15 

Cladoniaceae 

17 

12,87 

Parmeliaceae 

13 

9,84 

Lecideaceae 

11 

8,33 

Usneaceae 

10 

7,57 

Buelliaceae 

9 

6,81 

Caloplacaceae 

7 

5,30 

Verrucaiiaceae 

(i 

4,54 

Physciaceae 

6 

Pelt.igeraceae 

5 

3J8 

Pertusariaceae 

5 

3,78 

Acarosporaceae 

4 

3.03 

Collemataceae 

2,28 

Teloschistaceae 

3 

2,28 

Lichinaceae 

1,51 

Opegraphaceae 

2 

1,51 

Roccellaceae 

2 

1,51 

Arthopyreniaceae 

1 

0,75 

Candelariaceae 

1 

0,75 

Dermatocarpaceae 

1 

0,75 

Uiploschistaceae 

1 

0,75 

Gyalectaceae 

1 

0,75 

1’lacyntliiaceae 

1 

0,75 

Strigulaceae 

1 

0,75 

Total 

132 

99,9 

Source :  MNHN,  Paris 
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Ce  spectre  fait  ressorlir  la  forte  representation  de  certaines  families 
notamment  les  Lec.anoraceae,  Usneaceae  (sauf  genre  Usnea),  Buelliacetn, 
Caloplacaceae,  Verrucariaceae  et  Acarosporaceae  entre  autres. 

b)  Coefficient  glnfrique. 

Ce  coefficient  correspond  au  rapport  evalue  en  %  du  nombre  de  genres 
au  nombre  des  especes,  delini  par  Jaccard  (1929).  C’est  un  moyen  de 
comparaison  permctlant  d'exprimer  la  diversity  des  conditions  ecologiques 
offertes  a  la  vegetation. 

Dans  l'Archipel  des  Glenan,  la  (lore  est  representee  par  10  genres  et 
donne  lieu  a  un  coefficient  egal  a  — soit  a  30,3.  Cette  faible  valeur 

fait  apparaitre  la  diversity  des  conditions  ecologiques  creees  par  les  nom- 
breuses  stations  qui  se  difTerencient  sous  l’influence  d’un  facteur  dominant. 
Nous  noterons  que  ce  coefficient  augmentera  pour  chaque  groupemer,! 
etudie,  ses  exigences  stationnelles  etant  bien  definies. 


c)  Spectre  physionomique. 

Nous  avons  distingue  pour  les  especes  recueillies  un  certain  nombn 
de  types  physionomiques  en  utilisant  les  termes  de  Klkment  (1955). 
La  comprehension  de  ces  types  biologiques  est  d’ailleurs  la  meme  que 
celle  choisie  lors  d'un  travail  anterieur  (Masse,  1964).  Nous  resumons 
done  brievement  ici  la  signification  des  symboles  adoptes  : 


AK.  —  Thalle  crustacd  4pilithique  non  so  redie,  d4termin4  ou  non. 

SK.  —  Thalle  ciustace  4pilithique  sor6die,  determine  ou  non. 

P).  -  -  Thalle  crustace  placodiomorphe,  e’est-h-dire  figure,  h  bords  constitiu's 

par  des  lobes  rayonnants. 

Sq.  Thalle  crustace  squamuleux  ou  verruqueux-granuleux. 

Pa.  —  Thalle  foliacc,  fixe  ou  non  par  des  rhizines. 

Co.  -  Thalle  particulier  des  especes  gelatineuses  h  l’6tat  liumide. 

CL.  -  Thalle  strati fie-radic  dans  lequel  le  podetion  acquiert  un  grand 
devedoppement,  reduisant  ou  supprimant  le  thalle  primaire. 

cl.  Thalle  de  meme  structure  mais  chez  lequel  au  contraire  la  part i<- 
thalle  primaire  foliacee  preud  le  pas  sur  la  partie  dressde  ou  podetion. 

Ra.  —  Thalle  fruticuleux  dresse  et  eoriace  oomme  chez  les  liamalina. 

Ce.  —  Thalle  fiuticuleux  dresse  et  coriace  comme  les  especes  du  gem- 
Cornicularia  et  de  Teloschisles  flavioans. 


Le  spectre  physionomique  se  resume  ainsi : 


Type  Nombre 

physionomique  d ’especes 


En 

% 


AK  56  42,42 

Pa  26  19,69 

CL  12  9,09 

Ra  10  7,57 

PI  7  5,30 

Co  6  4,54 

cl  5  3,78 

SK  5  3,78 

Ce  3  2,28 

Sq  2  1,51 


Source :  MNHN,  Paris 


FLORE  FT  VEGETATION  UCHENIQUES 


ILES 


887 

Le  fori  pourcentage  des  thalles  crust  aces  (AK,  PI,  SK  et  Sq)  est  remar- 
cj liable  :  il  apparait  egalcmenl  que  Ies  especes  foliacces  (Pa),  fruticuleuses 
de  type  Ramalina  (Ha)  et  gelatincuses  (Co)  jouent  un  role  important 
dans  la  physionomie  des  populations  observees. 


d)  Spectre  chorologiquc. 

11  est  souvent  difficile  de  definir  avec  certitude  et  exactitude  a  quel 
element  cliorologique  appartiennent  les  Lichens,  nos  connaissances  sur 
leur  repartition  geographique  restant  encore  fragmentaires.  Cependant, 
en  nous  aidant  des  donnees  lournies  par  les  monographies  citdes  lors  de 
la  description  de  la  flore  et  de  travaux  tels  que  ceux  de  des  Abbayes 
( 1 931),  Dkgf.mus  (1935)  et  Mitchell  (19(51),  il  nous  a  ete  possible  d'etablir 
des  listes  d’especes  selon  leurs  affinites  chorologiques. 

L’element  oceanic)  ue  au  sens  large  comprend  : 

a)  Des  especes  maritimes,  exclusives  ou  preferantes  des  stations 
cotieres  : 


Anaptychia  frnca 
Aspicilia  leprosescens 
Caloplaca  thallincola 
Caloplaca  marina 
Caloplaca  microthallina 
Lichina  pygmaea 
Lichina  confinis 
Lecanora  actophila 
Lecanora  helicopis 
Ramalina  scopulorum 

b)  Des  especes  eu-oceaniques 
sur  les  rochers  de  l’interieur  du  cc 


Ramalina  cornuata 
Ramalina  incrassata 
Ramalina  crassa 
Ramalina  armorica 
Roccella  fuciformis 
Roccella  fucoides 
Thelidium  halodyles 
Thelidium  sublitorale 
Yerrucaria  maura 
Verrucaria  microspora 

sub-oceaniques,  observees  cgalement 


Aspicilia  intermutam 
Buellia  canescens  ! 
Buellia  coniopta 
Catillaria  chalybeia  l 
<  Hadonia  subcervicomis 
Collema  furfuraceu  m 
Lecanora  gangaleoides  ? 
Nephroma  lusilanicum 
< Ipegrapha,  OhevaUieri 


Parmelia  crinila 
Parmelia  reticulata 
Parmelia  trichotera 
Pertusaria  excludms 
Pertusaria  leucosora 
Bn  m alii i a  angustissima 
Rinodina  demissa 
'l'eloschistes  flav icons 


<•)  Des  especes  appartenant  a  l’clement  mediterraneo-atlantique  : 
Aspicilia  niediterranea  Oladonia  Nylanderi 

Caloplaca  Httorea  Rhizocarpon  attanticum 

Oladonia  mediterranea 


Cet  element  mediterraneen  est  accompagne  par  un  contingent  d’esp^ces 
recherchant  les  stations  sub-sleppiques  ou  fortement  ensoleillees  : 


Oladonia  foliacea  v.  convoluta 
Oladonia  s  u  brangif  ornds 
Fulgensia  fulgens 
Peltigera  rufescens 
Pertusaria  rupicola 


Ochrolechia  parella 
Ramalina  Duriaei 
Squamarina  crassa 
I '  c  rrucari a  in  acrostoma 
Xanlhoria  aureola 


Cet  ensemble  d'espeees  oceaniques  et  apparentees  constitue  a  lui  seal 
pres  de  40  %  de  la  llore  lichenique  observee  dans  l’Archipel.  Le  lesle  de 
cette  llore  comprend  des  especes  a  large  repartition  europeenne  on  cosmo¬ 
polites. 


Source :  MNHN,  Paris 
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En  conclusion,  cette  (lore  est  riche  par  le  nombre  eleve  d’especes  ren- 
contrees,  en  comparaison  d’une  etude  que  nous  avons  faite  sur  une  region 
de  Bretagne  continentale  couvrant  une  superficie  beaucoup  plus  impor- 
tante  et  dans  laquelle  nous  avions  reconnu  160  especes  (Masse,  1964). 
Cette  richesse  est  lice  a  l’existence  de  conditions  stationnelles,  geogra- 
phiques,  climatiques  et  substratiques,  variees  qui  ont  aide  b  I’implanta- 
tion  dans  l'Archipel  d'un  lot  a  la  fois  de  Lichens  oceaniques  el 
suboceaniques  et  de  Lichens  reputes  mediterraneens.  Get  ensemble 
constitue  a  lui  seul  pres  de  la  rnoitie  du  contingent  lichenique  existanl 
dans  ces  lies.  11  faut  cependant  remarquer  que  certaines  especes  euocea- 
niques  telles  Parmelia  diltdala  Wain.,  P.  scortella  Nyl.,  P.  dissecta  Nyl.. 
P.  laevigata  (Sm.)  Ach.  entre  autres  ou  suboceaniques,  Parmelia  revolula 
Flk.,  CAadonia  leucophaea  des  Abb.,  C.  deslrida  Nyl.,  manquent  totalement, 
alors  qu’elles  sont  frequemment  representees  sur  le  continent  prochc. 
De  menie,  notable  est  l’absence  de  Lichens  appartenant  a  la  famille  des 
Sticlaceae  et  au  genre  Csnea  et  de  Lichens  a  allinites  montagnardes. 

Ces  observations  viennent  confirmer  les  donnees  climatiques,  a  savoir 
que  le  climat  de  ces  lies  ne  permet  pas  a  des  especes  substratohygrophiles 
ou  aerohygrophiles  strides  de  s’installer  par  suite  de  la  secheresse  el  de 
la  luminosite  trop  importantes.  En  elTet,  ces  families  ou  especes  citees 
exigent  pour  leur  croissance  des  stations  ombragees  et  abritees  de  la 
violence  des  vents  agissant  ici  comme  agents  activant  la  secheresse. 

La  situation  geographique  ainsi  que  la  faible  etendue  des  terres  compo- 
sant  l'Archipel  interdisent  aussi  la  presence  des  Umbilicaria,  des  Alee- 
toria  et  des  Slereocaulon  qui  semblent  reclamer  un  certain  eloignemenl 
de  la  zone  littorale  subissant  encore  l’action  des  embruns.  De  nombreux 
auteurs  ont  d’ailleursrapporte  des  observations  semblables  (des  Abbayes, 
1934,  Le  Jous,  1859,  Dominique,  1884). 

Lorsque  ces  lies  sont  suflisamment  etendues  en  surface  s'installe  alors 
de  maniere  peu  abondante  Umbilicaria  puslulata  HolTm.  (Weddel, 
1875  b,  Gkie,  1877),  le  substrat  et  son  acidite  jouant  vraisemblablemenl 
un  role  important  en  dehors  de  TinOuence  marine  elle-meme  (Werneh, 
1956). 


CHAPITRE  III 

Vegetation  lichenique  de  l’Archipel 

La  methode  chiffree  que  nous  avons  employee  pour  definir  les  groupe- 
ments  licheniques  observes  esL  celle  utilisee  precedemment  (Masse,  1961) 
et  se  rapporte  au  systeme  dit  de  l’Ecole  de  Zurich  et  Montpellier  ay  aid 
pour  base  le  travail  de  Braun-Blanquet  (1928).  Pour  la  comprehension 
des  echelles  d'estimation,  nous  renvoyons  le  lecteur  a  ces  publications  (1). 

(1)  Lore  de  la  description  do  la  v6g<Station,  nous  ne  fournirons  que  les  caiacteristiqin  - 
sera  suivie  de  deux  indices  :  ^ 

—  le  premier,  en  chiffre  romain  de  I  ii  V,  exprime  le  degre  de  presence  ou  Constance 
de  l'espfcce. 

—  le  second,  en  chiftres  arabes.  correspond  aux  valours  extremes  de  rnbondaiK'i  - 
dominance  relatives  A  l'espdce  considerei'  et  indiquant  I’amplituile  du  recouvremenl 


Source :  MNHN,  Pari 


KL0RE  ET  VEGETATION  I.ICH ENIQUES  DES  ILES  GLENAN  889 

Cette  elude  comporle  deux  parties  ;  tout  d'abord  la  description  des 
peuplements  saxicoles  stricts  essentiellement  licheniques  puis  celle  des 
peuplemenls  psammophiles  ou  terricoles  constitues  en  grande  majorite 
par  des  Phanerogames.  Nos  releves  phy tosociologiques  ont  etc  effectues 
dans  les  lies  de  Penfrel  et  du  Loc’li  qui,  par  leur  etendue  plus  grande  et 
la  diversity  des  stations  creees,  synthetisent  tres  bien  les  caracteristiqucs 
generates  de  la  vegetation  liehenique  observable  dans  l'Archipel. 

I.  -  LA  VEGETATION  LICHiSNIQUE  EU-SAXICOLE 

Le  phenomene  essentiel  qui  regit  la  distribution  des  peuplements  le 
long  de  toutes  les  cotes  est  la  tnaree.  Les  Lichens  y  sont  disposes  en 
■  etages  »  correspondent  chacun  sensiblement  a  un  niveau  de  l’echelle 
des  marees.  Deux  ensembles  sont  a  considered  En  premier  lieu,  la  vege¬ 
tation  de  l’interieur  des  lies  et  ilots  ainsi  que  celle  d’une  bande  cotiere 
littorale,  toutes  deux  soumises  a  l'influence  des  embruns  ;  ensuite,  la 
vegetation  de  l  habitat  rocheux  limite  a  sa  partie  superieure  par  le  milieu 
precedent  et  sounds  entierement  a  l'influence  de  la  maree  dans  sa  partie 
inferieure  et  a  celle  de  l’aspersion  des  vagues  dans  sa  pai  tie  superieure. 

De  nombreux  travaux  interessant  l’etude  de  ces  milieux  ont  ete  faits. 
La  plupart  et  les  plus  anciens  sont  surtout  d’ordre  systematique,  tels 
ceux  de  Nylander  (1861),  Le  Joeis  (1859),  Weddel  (1875  b),  Crie 
(1877),  Dominique  (1884),  Hue  (1895),  Picquenard  (1901),  Sandstede 
(1892  et  1900,  1891  et  1902,  1901,  1912  entre  aulres)  el  ues  Abbaves 
(1924). 

Cependant,  deja  Weddei.  (/.  c.),  Dominique  (/.  c.),  Knowles  (1913), 
Hayren  (1914),  Sernanoer  (1912)  el  Davy  de  Virville  (1929,  1930, 
1932  et  1940)  apportenl  une  foule  de  documents  sur  1’observation  et  la 
description  de  l’etagement  de  la  vegetation.  11  faut  altendre  les  travaux 
de  Du  Rietz  (1925  a  et  b,  1930,  1932  et  1947)  et  ceux  de  des  Abbayes 
(1931  et  1934)  pour  que  cette  analyse  soit  plus  approfondie  et  que  la  repar¬ 
tition  des  Lichens  en  fonction  des  conditions  ecologiques  soit  reellement 
connue. 


Cet  etage  se  trouve  sounds  a  la  seule  influence  des  embruns.  Elle  se 
fait  sentir  sur  lout  l’interieur  des  lies  de  l’Archipel,  etant  donne  leur 
planeite  et  leur  faible  superficie.  Cet  habitat  correspond  a  I’elage  aero- 
halin  »  de  Du  Rietz  (1925  a)  incorpore  ensuite  dans  son  «  etage  euter- 
restre  »  (1932).  La  vegetation  y  presente  une  grande  diversity  d'aspects 
selon  le  jeu  d'un  facteur  dominant,  tels  rensoleillement,  l'exposition 
aux  vents,  l'inclinaison  des  parois  rocheuses. 

a)  Surfaces  rocheuses  cusuleill6cs 

1 .  Association  bionniehe  a  "  Lecanora  atra  » :  Lecatiorelum  utrae 
nom.  nov.  (=  association  a  Lecanora  alra  et  Rhizocarpon  conslric.lum 
Du  Rietz  1925  a). 

Selon  les  conditions  stationnelles  observees,  ce  groupement  comporte 
quatre  facies  : 


Source :  MNHN,  Paris 


-  un  facies  lypique  que  nous  deer  irons  plus  en  detail,  localise  a  une 
bande  littorale  limitee  a  sa  partie  inferieure  par  l’echelon  superieur  de 
Pelage  hygrohalin  caracterise  par  Xanthoria  parietina  ; 

-  un  facies  du  precedent  quelque  peu  modifie  se  developpant  sur  les 
aflleurements  rocheux  plats  ou  pen  inclines  de  l'intcrieur  des  lies  el  ilots ; 

-  un  facies  plus  profondement  modifie  encore,  electif  des  pointements 
rocheux  proeminents,  stations  Ires  ouvertes  aux  vents  el  subissant  un 
echaulTement  moins  grand. 

-  un  facias  caracteristique  des  galets  de  granite  en  partie  reconverts 
par  le  sable  des  dunes,  galets  dont  le  diametre  ne  depasse  pas  50  centi¬ 
metres. 

Facias  typique  de  l'association  a  «  Lecanora  atra  ». 

Parmi  les  caracteristiques  de  ce  peuplement  pionnier  des  surfaces 
rocheuses  ensoleillees,  les  especes  caracteristiqnes  et  differentielles  soul 
essentiellement  Lecanora  atra,  Orhrolechia  parella,  Rhizocarpon  atlanticum, 
Pertusaria  pseuducorallina  et  P.  rupicola.  Elies  sont  tres  souvent  les 
premieres  a  s’implanter  en  compagnie  de  Caloptaca  f estiva ,  Lecidea  lalypea. 
Candelariella  vitcllina  et  Rinodina  atrocimrea  entre  autres.  Ces  especes 
eonferent  au  groupement  un  aspect  generalement  homogene,  peu  variable, 
la  teinte  allant  du  blanc  ou  du  gris  vers  le  brun.  L'association  est  fermee, 
le  recou vreinenl  elant  toujours  important  et  compris  entre  90  el  100  % 
de  la  surface  ofTerte  en  raison  du  fort  pouvoir  colonisateur  et  de  la  puis¬ 
sance  de  developpement  en  surface  et  en  epaisseur  des  thalles  entranl 
dans  sa  composition  (tableau  10).  Le  spectre  physionomique  met  en  evi¬ 
dence  la  predominance  tres  nette  des  thalles  crustaces  non  soredies. 

Ces  Lichens  sont  photophiles  et  l’inclinaison  de  la  paroi  n’influence 
guere  leur  installation.  Leur  optimum  de  developpement  est  atteint  sur 
tous  les  rochers  littoraux  extrdmement  exposes  aux  vents  charges  d’em- 
bruns  et  toujours  bien  ensoleilles.  Ce  peuplement  fait  suite  a  la  partie 
superieure  de  l’etage  hygrohalin  caracterisee  par  Xanthoria  parietina. 

Par  suile  du  recouvrement  total  eleve,  favorise  en  grande  partie  par 
la  rugosite  evidente  de  la  roche,  une  concurrence  tres  vive  s’etablit  entre 
les  thalles  en  presence,  notamment  entre  les  especes  caracteristiques. 
Des  le  stade  de  la  colonisation  des  surfaces  rocheuses,  se  constilue  rapi- 
dement  une  stratification  due  a  l’apparition  d’espeees  a  thalle  foliate 
dont  Anaptychia  fusca,  Xanthoria  parietina,  X.  aureola,  Parmelia  prolixa 
et  accessoirement  P.  fuliginosa.  Mais  leur  recouvrement  ne  depasse 
jamais  25  %  de  la  surface  echantillon.  Simultanement  s’etablissent  les 
thalles  fruliculeux,  dresses  el  coriaces,  de  Ramalina  scopulorum  el  R.  armo- 
rica,  thalles  dont  la  Constance  esL  remarquable  des  les  Louies  premieres 
phases  du  peuplement  mais  dont  le  recouvrement  est  faible  puisqu'il 
est  de  10  %  au  maximum.  Ces  especes  fruticuleuses  viendront  cependanf 
peu  a  peu  supplanter  les  especes  crustacees  preexistantes,  ce  groupe¬ 
ment  a  Ramalina  representant  revolution  normale  des  populations 
licheniques  dans  ces  sLations. 

Cette  association  pionniere  est  semblable  a  celle  decrite  en  Scandinavie 
par  Du  Rietz  (1925  a  eL  b  et  1932)  comme  caracteristique  de  l’etage 
euterrestre,  sous  le  nom  dissociation  a  Lecanora  atra  et  Rhizocarpon 
constrictum.  L’absence  de  cette  derniere  eSpece  citee  dans  le  peuplement 
observe  aux  Glenan  et  en  de  nombreuses  autres  stations  europeennes, 
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Tableau  10 

^  Lecanoretum,  atrae  nom. 

biologiques 

Caracleristiques  : 

AK  Lecanora  atra 

AK  Ochrolechia  parella 

AK  Rhizocaipon  atlanticum 

AK  Pertusaria  pseudocorallina 

AK  Pertusaria  rupicola 

Gompagnes  : 

Ra  Ramalina  scopulorum  , 

Ra  Ramalina  armorica  ' 

Pa  Anapty cilia  fusca 

Pa  Xanthoria  parietina  j 

Pa  Xantboria  aureola  i 

AK  Caloplaca  f estiva 

AK  Lecidea  latypea 

AK  Candelarielia  vitelbna 

AK  Rinodina  atrocinerea 

AK  Buellia  punctata 

AK  Lecidea  platycarpa 

AK  Sarcogyne  Clavus 

AK  Diploschistes  actinostomus 

AK  Lecanora  rupicola 

AK  Aspicilia  iutermutans 

AK  Buellia  stellulata 

AK  Lecanora  campestris 

AK  Lecanora  dispersa 

AK  Rliizocarpon  lavatum 

AK  Buellia  coniopta 

AK  Lecanora  sulfurea 

AK  Catillaria  chalybeia 

Pa  Parmelia  prolixa 

Pa  Parmelia  fuliginosa 

Pa  Parmelia  sulcata 

Pa  Parmelia  reticulata 

Pa  Parmelia  trichotera 

Accidentelles  : 

AK  Ocbrolecliia  tartarea 

AK  Opegrapha  confluens 

SK  Pertusaria  excludens 

Releves  effectues  :  16. 

Nombre  total  d’espcces  :  35. 

Nombre  moyen  d’espfeces  par  releve  :  15. 

Coefficient  gencrique  :  51,4  %. 

Recouvrement.  total  variant  de  80  k  98  %. 

Recouvrement  des  thalles  : 

crustace8  :  50  a  95  %. 

foliaces  :  5  a  25  %. 

fruticuleux  :  3  a  10  %. 


Spectre  biologique  : 
24  AK  -  68,5  % 
8  Pa  =  22,8  % 
2  Ra  =  5,6  % 

1  SK  =  2,8  % 


nous  a  fail  ehoisir  de  le  nommer  Lecanoretum  atrae.  Lecanora  atra ,  en 
efTel,  est  en  Europe  une  preferanle  des  milieux  halophiles. 

Ce  Lecanoretum .  represente  sur  toutes  les  cotes  armoricaines  parait 
etre  une  variante  geographique  plus  meridionale  de  l’association  definie 
liar  Du  Rietz.  Nous  y  rencontrons  des  especes  preferentielles  mediter- 
ranco-atlantiques  ou  a  tendance  mediterraneenne  comme  Rhizocarpon 
atlanticum.  Pertusaria  rupicola.  P.  pseudocorallina  et  Ochrolechia  parella. 


Source :  MNHN,  Paris 


Ki.kment  (1955)  considere  Liraiwra  atra  comine  caracteristique  de 
la  Classe  des  E pit  retea  Lichcnosa  ainsi  que  de  l’Ordre  des  Rhizocarpetatin 
mais,  dans  son  prodroinus,  ne  fait  aucune  mention  dugroupement  propose 
par  Du  Rietz,  alors  que  ce  dernier  possede  tres  cerlainement  une  large 
repartition  sur  les  cdtes  de  l'Ouest  de  l’Europe. 

II  fait,  preuve  d’une  grande  analogic  avec  le  Lecanoretum  campestris 
Masse  (1964)  qui  colonise  les  surfaces  roeheuses  ensoleillees  de  l’interieur 
du  Massif  Armoricain.  11s  jouent  le  meme  role  physiononiique  et  dyna- 
mique  mais  le  peuplement  a  Lecanora  atra  s’en  distingue  aisemenl  pon 
les  raisons  suivantes  : 

-  son  etroite.  localisation  aux  rochers  liltoraux  aerohalins  et  les  condi¬ 
tions  stationnelles  qui  en  resultent ; 

-  la  Constance  d’especes  differentielles  de  ces  stations  notammeic 
Lecanora  atra,  Ochrolechia  parella,  Perlusaria  pseudocorallina,  Perlusari  i 
rupicola,  Anaptychia  fusca,  Xanthoria  parietina,  X.  aureola,  etc... 

-  1'absencc  d'especes  aux  aflinites  continentales  dont  Lecidea  fuscoulra. 
Diploschisles  scruposiis,  Perlusaria  corrodes,  P.  leucosora  et  les  Rhiz 
carport  du  groupe  R.  yeoyraphicum  : 

-  son  terme  evolutif  nettement  distinct. 


Facies  de  ce  peuplement  sun  i.es  affleurements  rocheux  a  fleck 

DE  SOL  ET  PEU  INCLINES  DE  I.’lNTEHIEUR  DES  ILES  DE  I.’ArCHIPKI  . 

II  comporte  les  memes  especes  caractei  istiques  que  le  facies  typiqm 
Cependant,  certaines  font  preuve  d'une  moins  grande  abondance  notarn- 
ment  Perlusaria  rupicola,  Xanthoria  parietina  et  X.  aureola,  Ochrolechia 
parella  et  Rhizocarpon  atlanticum.  An  contrairc  des  compagnes  telK- 
Lecanora  rampeslris,  Candelariella  vitellina,  Caloplaca  fesliva,  Aspicilin 
inlermulans,  Sarcogyne  Clauus  el  Rhizocarpon  atlanticum  voient  leu r 
Constance  s’accroitre  tres  nettement. 

Dans  l’ensemble,  l’aspccl  physiononiique  dilTere  tres  peu  du  precedenl 
et  l'association  est  fermee  par  suite  d'un  recouvrement  identique  ele\'‘ 
(tableau  11).  Le  spectre  physiononiique,  tres  semblable,  met  en  evidence, 
en  dehors  de  la  predominance  des  thalles  crustaces  non  soredics.  le 
fort  pourcentage  des  especes  a  lhalle  foliace  parmi  lesquelles  Anaptychia 
fiisca,  Parmelia  prolixa  et  P.  conspersa  sont  les  plus  frequentes. 

Ce  groupement.  est  photophile  el  meso-xerophile.  11  s’installe  toujou  r 
sur  les  affleurements  rocheux  peu  eleves  dont  la  declivite  ne  depa.-.  * 
pas  20  a  30°.  Cel  habitat  reste  ouvert  aux  vents  mais  moins  intensemoul 
que  le  precedent.  Le  peuplement  ne  semble  guere  souffrir  d’un  sejour 
plus  ou  moins  prolonge,  surtout  au  cours  de  la  periode  hivernale,  de  l'c: 
mouillante  d'origine  meteorique  directe  ou  indirecte  lorsque  cetle  eau  a 
prealablemenl  traverse  les  formations  sableuses  voisines  de  la  station. 
Cette  eau  favorise  tres  vraisemblablement  la  croissance  de  certaines 
especes  car  elle  entraine  certains  elements  qui  peuvent  inlervenir  dans 
la  nutrition  des  thalles. 

Des  le  debut  de  son  implantation,  ce  groupement  est  stralilie  par 
l'etablissement  d'especes  foliacees  dont  le  recouvrement  peut  atteindn- 
assez  rapidement  environ  30  %.  Parmi  elles,  Parmelia  conspersa  et  P.  pm- 
lixa,  dont  les  conditions  optimales  de  developpement  sont  realisees  dans 
ces  stations  peu  inclinees,  vont  eliminer  progressivement  les  espens 
crustacees.  Au  cours  de  leur  avancee,  elles  ne  seront  concurreucees  ni 


Source :  MNHN ,  Parts 


Tableau 
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Leoanoretum  alrae  :  Faci&s  des  affieurements  roclieus  ensoleilles, 
plats  ou  peu  ladings  de  l’interieur  des  lies. 


Formes 

biologiques 


AK 

AK 

AK 

AK 

AK 


Ra 

Ra 

Pa 

Pa 

Pa 


Caracteristiques  : 

Lecanora  atra, 

Ochrolechia  pareUa 
Rhizocarpon  atlanticum 
Pertusaria  pseudocorallina 
Pertusaria  rupicola 

Compagnes  : 

Ramalina  scopulorum  ) 

Ramalina  armorica  i 

Anaptyckia  fusca 
Xanthoria  parietina  , 

Xanthoria  aureola  \ 

Parmelia  conspersa 
Parmelia  prolixa 
Parmelia  glomellifera 
Caloplaca  festiva 
Candelariella  vitellina 
Lecidea  latypea 
Lecanora  campestris 
Rinodina  atrocinerea 
Aspicilia  intermutaus 
Sarcogyne  Clavus 
Lecidea  platycarpa 
Rhizocarpon  obscuratum 
Pertusaria  excludens 
Rhizocarpon  lavatum 
Buellia  punctata 
Buellia  stellulata 
Lecanora  sulfurea 
Diploschistes  actinostomus 
Parmelia  saxatilis 
Parmelia  fuliginosa 
Parmelia  reticulata 
Parmelia  trichotera 


Accidentelles  : 

AK  Aspicilia  leprosescens 

AK  Porina  chlorotica 

AK  Acarospora  fuscata 

cl  Cladonia  subcervicoruis 

Co  Collema  furfuraceum 

AK  Ochrolechia  tartarea 


Relevds  eflectucs  :  12. 

Xombre  total  d’espfeces  :  38. 

Nombre  moyen  d’especes  par  relev6  :  18. 
Coefficient  g6n6rique  :  52,6  %. 


Recouvrement  total  variant  de  80  ft  100  %. 
Recouvrement  des  thalles  : 

crustac6s  :  60  tl  95  %. 
foliacds  :  5  it  30  %. 
fruticuleux  :  3  ft  10  %. 


Spectre  biologique  : 

23  AK  =  60,5  % 

10  Pa  =  26,3  % 

2  Ra  =  5,2  % 

1  SK  =  2,6  % 

1  Co  =  2,6  % 

1  cl  =  2,6  % 


Source :  MNHN,  Paris 


par  les  espeees  fruticuleuses  Lelies  les  Ramalinu,  ni  par  les  espe'ces  Miacees 
Lelies  Anaptychia  fusca ,  Xanlhoria  parielina  el  X.  aureola. 

En  dehors  de  soil  ecologie  el  de  quelques  modifications  llorisLiques, 
ce  facies  ne  presente  aucune  difference  noLable  avec  le  Lecanorelum  atrac 
Lypique  plus  halophile.  11  s’en  dilYerencie  cependant  par  son  evolution 
ulterieure,  annoncee  par  les  Parmtiliacees  precedemmenL  citees. 

FAClfeS  DU  «  LhCANORETUM  ATKAE  »  SUK  LES  POINTEMENTS  ROCHEfX 

PROEMINENTS,  AERES  ET  VENTES. 

Nous  retrouvons  dans  ce  faci6s  toutes  les  caracteristiques  precedem- 
ment  rencontrecs  k  l’exception  d' Ochrolcchia  parella  dont  l- absence  es( 
Lotale.  Mais  une  espece  appartenant  au  meme  genre,  Ochrolechia  tarturea. 
la  remplace  au  point  de  vue  pliysiononiique.  A  cette  espece,  se  joint 
Buellia  coniopta.  Toutes  deux  sonl  electives  de  ce  milieu  ensoleille  el 
vente  II  s'y  ajoute  un  certain  nombre  de  Lichens  qui  dans  ces  ties  seiti- 
blent  rechercher  un  habitat  subissant  un  echaulfenient  nvoins  intense 
que  les  deux  precedemmenL  cites  car  il  est  tres  ouvert  aux  vents ;  parmi 
ceux-ci,  nous  signalerons  notamment  Buellia  subdisciformis,  Lecanom 
badia,  Lccanora  muralis,  Rinodina  alrocinerea  el  Pertusaria  cxcludcn 
(tableau  12). 

Le  recouvrement  esL  toujours  Sieve,  de  1’ordre  de  95  a  100  %,  et  crci 
une  association  fermee  dans  laquelle  se  produit  une  intense  concurrenct 
inter-  et  intraspecifique. 

Ce  groupement  est  anemophile  et  fuit  un  echauffement  trop  intense 
du  substrat,  le  vent  etant  un  agent,  de  refroidissement.  II  s’observe  sui 
tons  les  pointements  rocheux  dominant  les  affleurements  generalemeni 
a  fleur  de  sol  des  lies.  Lorsque  l’inclinaison  est  faible,  de  5  a  :i0°,  ce  peu- 
plement  recherche  les  orientations  comprises  entre  lc  Nord-Est  cl  I 
Nord-Ouesl,  moderement  eclairees.  Au  contraire,  lorsque  la  declivite 
est  forte  et  depasse  60°,  il  s’installe  sur  les  parois  dont  l’orientation  oscille 
entre  l’Est  et  l’Ouest,  e’est-a-dire  couvre  tout  le  secteur  Sud.  Le  sommel 
des  pointements  peut  d’ailleurs  souvent  etre  deprime  en  son  centre, 
depression  due  a  1’ in  tense  erosion  eolienne.  L’eau  meteorique  y  sejourne 
alors  temporairement  et  recouvre  ainsi  assez  frequemment  les  thalles 
sans  nuire  a  leur  developpement. 

Une  stratification  apparait  Lres  rapidemenL  dans  ce  facies  et  deux 
tendances  evolutives  se  manifestent  selon  1’apport  plus  ou  moins  abondani 
en  excrements  d’Oiseaux  : 

-  lorsque  ces  apports  sont  nuls  ou  de  tres  faible  importance,  s  intallem 
essentiellement  des  Parmeliacees  dont  Parmleia  omphalodes,  P.  sax  at  Hi 
P.  reticulata.  P.  tricholera  et  P.  sulcata.  Le  groupement  pionnier  crustac 
est  alors  caracterise  jiar  la  grande  abundance  de  Buellia  coniopta  qui 
lui  confere  une  teinte  brun  sombre  remarquable  ; 

-  au  contraire,  lorsque  les  Oiseaux  stationnent  souvent  et  creent  pai 
leurs  excrements  une  source  de  nutrition,  notamment  azolee,  pour  des 
Lichens  reputes  ornilhocoprophiles,  s’implantent  des  Ramalinu  parun 
lesquels  R.  scopulorum,  R.  armorica,  R.  incrassala  el  R.  crassa.  Les  deux 
dernieres  espeees,  en  general  sciaphiles  et  anemophiles,  n’ existent  quo 
sur  les  stations  orientees  vers  le  secteur  Nord.  Dans  le  groupement  pion- 
nier,  Ochrolechia  tartarea  prevaut  sur  Buellia  coniopta  et  les  surfaces 
occupees  ont  une  teinte  plus  claire. 
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Tableau  12 

Lecanoret/um  atrae  :  Facias  &  Buellia  coniopta 
et  Ochrolechia  tartarea. 


Formes 

biologiques 


Caracteristiques  : 

AK  Buellia  coniopta  III  -f 

AK  Ochrolechia  tartarea  V  + 

AK  Lecanora  atra  V  + 

AK  Rhizocarpon  atlanticum  V  -f- 

AK  Pertusaria  pseudocorallina  V  + 

AK  Pertusaria  rupicola  IV  4. 


3 

3 

2 

2 

2 

2 


Ra 

Ra 

Ra 

Ra 

Pa 

Pa 


AK 

AK 

AK 

AK 

AK 

AK 

AK 


Pa 

Pa 

Pa 

Ra 

Pa 


PI 


Oompagnes  : 

Ramalina  scopulorum  \ 
Ramalina  armorica  I 
Ramalina  crassa  i 
Ramalina  incrassata  ) 
Anaptychia  fusca 
Xantlioria  parietina 
Buellia  subdisciformis 
Rinodina  atrocinerea 
Pertusaria  excludens 
Lecanora  muralis 
Lecanora  badia 
Oandelariella  vitellina 
Caloplaca  festiva 
Lecanora  rupicola 
Rhizocarpon  sphaerosporum 
Buellia  stellulata 
Lecidea  latypea 
Aspicilia  intermutans 
Parmelia  omphalodes 
Parmelia  saxatilis 
Parmelia  reticulata 
Parmelia  prolixa 
Parmelia  trichotera 
Parmelia  sulcata 
Parmelia  fuliginosa 
Ramalina  angustissima 
Pbyscia  leptalea 
Buellia  canescens 


3 


3 

5 

3 

3 

2 

3 

1 

1 

3 


2 

2 


Relevds  effectues  :  14 
Nombre  total  d’espdces  :  34 
Nombre  moyen  d’espbces  par  relevd  :  13 
Coefficient  gdndrique  :  44,1  % 


Recouvrement  total  variant  de  80  a  100  %. 
Recouvrement  des  thalles  : 

crustacds  :  50  k  90  % 

ioliacds  :  10  &  35  % 

fruticuleux  :  5  &  30  % 


Spectre  biologique  : 
16  AK  =  47,0  % 
10  Pa  =  29,4  % 
10  Pa  =  29,4  % 
5  Ra  =14,7  % 
2  PI  =  5,8  % 
1  SK  =  2,9  % 


Source :  MNHN,  Paris 
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Dans  ces  stations,  la  presence  de  Ramalina  angustissima  est  a  remar- 
qUcr;  cc  Lichen  constitue  line  bonne  dilTerentielle  des  milieux  aeres  et 
ventes,  frequentes  par  les  Oiseaux  (1). 

En  conclusion,  ce  facies  correspond  a  une  variante  plus  anemophile 
el  moins  thermophile  du  Lecanorelum  atrae.  Du  Rietz  (1925  b  et  1932) 
signale  l’existence  d’un  peuplement  semblable  dans  des  lies  et  stations 
cotieres  scandinaves.  II  l’indique  comme  caractcrislique  des  stations 
situees  a  la  limite  entre  les  etages  aerohalin  et  hygrohalin,  el  le  consi- 
dere  comme  n’etant  qu’une  sous-association  on  une  variante  du  peuple¬ 
ment  a  Lecanora  alra  et  Iihizocarpon  constriclum  (1932)  «...  Fur  das 
C.renzgebiet  zwischen  Aerohalin  und  Hygrohalin  besonders  charakte- 
ristisch  ist  auf  Jungfrun  auch  die  schwarze  Buellia  coniopta  —  Soz. 
(Du  Rietz,  1925  b),  die  zwar  dem  Aerohalin  zugehahlt  werden  muss 
und  eine  Reihe  im  Hygrohalin  fehlende  Arten  enthahlt,  die  aber  ande- 
rerseils  der  Lecanora  alra  —  Rhizocarpon  constriction  —  Soz.  so  nahc 
steht.  dass  ich  sie  oben  zur  Lecanora  atra  —  Rhizocarpon  constrictum  — 
Assoziation  fiihren  musste.  # 

Nous  pensons,  en  accord  avec  cet  auteur,  que  ce  peuplement  ne  repre¬ 
sen  le  qu'un  facies  de  1’association  a  Lecanora  alra.  Son  existence  dans 
1'Archipel  des  Glenan  est  interessante,  puisque  la  presence  de  Buellia 
coniopta  dans  ees  stations  aerohalines  semble  avoir  cte  ignoree  depuis 
les  travaux  de  Du  Rietz. 

Facies  du  «  Lecanohetum  atrae  >•  sub  i.es  galets  en  partie  enfoncus 

DANS  LE  SABLE. 

routes  les  especes  caracteristiques  sont  representees  a  l’exception 
de  Pcrtusaria  pscudocorallina  mais  leur  Constance  est  beaucoup  moins 
grande  que  dans  le  facies  ty pique,  en  particulier  celle  de  Rhizocarpon 
allanlicum  et  de  Perlusaria  rupicola.  Ces  modifications  plus  profondes, 
taut  lloristiqucs  que  physionomiqucs  sont  dues  aux  conditions  station- 
nelles  Ires  speciales  en  raison  de  la  pulverisation  constante  sur  les  thallcs 
de  grains  de  quartz  provenant  du  sable  environnant  le  galet  sous  1’action 
du  vent.  Cette  action  favorise  l’implantatioil  d’un  nombre  relativement 
important  d’especes  a  thalle  appauvri  on  totalemenl  absent  parmi  les- 
quelles  nous  pouvons  citer  comme  exclusives  ou  electives  de  ce  facies 
Caloplaca  cilrina ,  Sarcogyne  privitjna ,  Catillaria  chalybeia,  Lecanora 
tlispersa  et  comme  compagnes  Catillaria  lenlicularis  et  Lecania  erysibc 
( Lablcau  13).  En  outre.  Physcia  tenella,  P.  leptalea  et  parfois  P.  orbi¬ 
cularis  ne  revelenl  etre  assez  communes  dans  ce  milieu. 

Inversement,  cette  action  mecanique  interdit  le  developpement  des 
thalles  foliaces  de  type  Parmelia,  a  l’exception  des  deux  especes  du 
genre  Xanthoria  et  de  Parmelia  fuliginosa,  et  inhibe  celui  des  thalles 
fruticuleux  des  Ramalina  qui  interviennent  tres  peu  dans  la  physionomie. 

1  .'absence  cYAnaplychia  fusca  est  rcvelaliice  a  ce  point  de  vue,  alors  quo 
ce  Lichen  est  toujours  abondant  dans  les  stations  rocheuses  ensoleillees 
de  l'clage  aerohalin. 

(1)  ii  t.st  intercssant  de  rioter  1' existence  de  cette  espece  tlans  ces  stations.  Ramaiim 
angustissima  jusqua  present  semlde  ft  re  totalemenl.  absent  de  la  cote  Sud  du  Massif 
Armoricaiu  ii  rexc,  ption  des  iles  (signalt-  par  Weddbi.  (1875  b)  dans  l’Ue  d’Yeu).  La 

et  ulmudiuile  da  as  les  stutions  d  •  1'Archipel  des  Glenan. 


Source :  MNHN,  Pari 


Tableau  13 


Formes 

biologiques 


AK 

AK 

AK 

AK 

AK 

AK 

AK 

AK 


Ra 

Ra 

Pa 

Pa 


AK 

AK 

AK 

AK 

AK 


AK 

AK 

AK 


Pa 


Lecanoretvmi  atrae  :  Facias  sur  les  galets  dpars 
dans  les  dimes  sableuses. 


Garacteristiques  : 

Caloplaca  citrina 
Sarcogyne  privigna 
Lecanora  dispersa 
Catillaria  chalybeia 
Lecanora  atra 
Ochrolecbia  parella 
Rhi/.ocarpon  atlanticu 
Pertusaria  rupicola 

Gompagnes  : 

Ramalina  scopulorum 
Ramalina  armorica 
Xanthoria  parietina  ) 
Xantboria  aureola  ) 
Buellia  punctata 
Lecanora  campestris 
Caloplaca  festiva 
Acarospora  fuscata 
Buellia  stellulata 
Physcia  tenella 
Physcia  leptalea 
Lecidea  latypea 
Sarcogyne  Clavus 
Rinodina  atrocinerea 
Rinodina  demissa 
Catillaria  lentieularis 
Leeania  erysibe 
Parmelia  fuliginosa 


V 

V 

V 
IV 
IV 

V 
II 


V 

III 

III 

III 

II 

II 

III 

I 


3 

2 

3 


3 


2 

2 

2 


Relevds  effeetuds  :  31. 

Nombre  total  d’espdces  :  26. 

Nombre  moyen  d ’especes  par  relevd  :  13. 
Coefficient  gdndrique  :  61,5  %. 
Recouvrement  total  variant  de  40  it  98  %. 
Recouvrement  des  thalles  : 

crustacds  :  35  ii  90  %. 

foliaces  :  1  it  35  %. 

fruticuleux  :  1  it  10  %. 


Spectre  biologique  : 
19  AK  =  73,0  % 
5  Pa  =  19,2  % 
2  Ra  =  7,6  % 


Le  spectre  biologique  confirme  cette  observation  en  demontrant  la 
predominance  des  thalles  crustaces  non  soredies  et  l'absence  des  types 
biologiques  placodiomorphes  (PI)  ou  squameux  (Sq). 

fttant  (lonne  la  projection  constante  dc  grains  de  sable,  sur  les  galets, 
ce  peuplement  constitue  le  terme  evolutif  climatique  de  la  vegetation 
dans  cet  habitat  puisque  la  stratilication  se  trouve  etoufiee.  En  general, 
l’aspect  physionomique  ne  varie  guere  d’un  galet  a  l’autre.  Seule  leur 
taille  et  done  la  surface  otlerte  aux  especes  colonisatrices  jouent  un  role 
primordial  dans  l’installation  des  especes  a  thalle  puissant  comme  Lecanora 
atra ,  Ochrolechia  parella,  Lecanora  campestris  et  Xanthoria  parietina. 
Le  peuplement  peut  elre  ties  ouvert  puisque  le  recouvrement  varie  de 
60  a  95  %. 
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II  se  constitue  une  seriation  dans  l’organisation  du  groupement  en 
fonction  de  l’exposition  plus  ou  moins  grande  des  especes  a  la  projection 
des  grains  de  quartz.  II  est  possible  de  distinguer  vers  la  base  du  galet, 
au  niveau  oil  il  emerge  du  sable,  une  premiere  ceinture  toujours  formee 
par  les  thalles  de  Sarcogyne  privigna,  population  pure  pouvant  s’etendre 
sur  3  a  5  centimetres  de  hauteur  (fig.  7  et  8). 


Reparti  lion  des  especes 

sur  mi  galet  vu  de  profil  Figure  7, 


Puis  au-dessus,  une  seconde  ceinture  constitute  generalement  par 
Lecanora  dispersa ,  Catillaria  chalybeia,  C.  lenlicularis,  Caloplaca  citrinn 
et  Buellia  punctata. 

Au-dessus  encore,  se  retrouvent  ces  dernieres  especes  qui  entrent  en 
concurrence  avec  Physcia  tenella  et  P.  leplalea. 

Enfin,  la  partie  superieure  du  galet  souvent  plane  est  recouverte  princi- 
palemenL  par  des  especes  crustacees  au  thalle  bien  developpe  el  quelques 
fares  thalles  de  Ramalina  et  de  Xanthoria.  Leur  extension  en  surface 
varie  en  fonction  de  la  taille  du  galet,  leur  diamelre  variant  de  10  &  50  cen¬ 
timetres. 


Source :  MNHN, 
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2.  Association  a  «  Ramaijna  scopulorum  » :  Ramalinelum  scopularis 

(Du  Rietz,  1925)  Klement. 

Ce  groupement  correspond  au  terme  evolutif  climacique  du  facies 
typique  du  Lecanoretum  atrae  sur  les  aflleurements  ou  parois  rocheuses 
situees  au-dessus  de  l’echelon  superieur  de  l'etage  hygrohalin  a  Xanthoria 
parietina. 

Sur  ces  stations  ensoleillees  et  exposees  aux  vents,  deux  especes,  Rama¬ 
lina  scopulorum  et  R.  armorica,  sonl  toujours  abondamment  representees. 
Leurs  thalles  assez  polymorphes  donnent  lieu  &  un  certain  nombre  de 
formes  et  de  varietes.  Elies  sont  generalement  vert-jaunatre,  a  lanieres 
lisses,  lineaires  et  souvent  fertiles  ;  leur  taille  varie  de  1  a  5  centimetres 
de  hauteur  en  moyenne  mais  peut  atleindre  dans  certains  cas  10  centi¬ 
metres. 

Le  peuplement  est  frequemment  fermd,  le  recouvrement  moyen  etant 
de  90  %  (1).  Les  thalles,  dresses  et  parfois  couches  dans  la  direction  des 
vents  dominants,  des  Ramalina  eliminent  progressivement  les  especes 
crustacees  pionnieres  parmi  lesquelles  Pertusaria  pseudocorallina  se  rare  fie 
la  premiere  (tableau  14).  Seules  les  especes  foliacees  Xanthoria  parietina, 
X.  aureola,  Anaptychia  fusca  et  Parmelia  prolLva  peuvent  s'implanter 
secondairement  a  meme  le  thalle  des  Ramalina,  en  venant  l’entourer  a 
sa  base. 

Ce  groupement  est  conforme  a  celui  decrit  par  Du  Rietz  (1925  a)  en 
Scandinavie  et  retenu  par  Klement  dans  son  prodromus  (1955).  Us 
possedent  comme  caracteristiques  communes :  Ramalina  scopulorum 
et  Anaptychia  fusca.  De  plus,  les  conditions  stationnelles  sont  identiques, 
1’ orientation  des  parois  etant  comprise  entre  l'Ouest,  le  Sud  et  l'Est. 

Remarque  :  un  facies  moins  thermophile  et  photophile  et  plus  anemo- 
phile  de  ce  Ramalinelum  scopularis  s’observe  au  sommet  des  pointements 
rocheux  aerohalins  de  1’interieur  des  iles  et  ilots.  II  succ^de  au  peuple¬ 
ment  pionnier  comportant,  en  dehors  des  caracteristiques  du  Lecano¬ 
retum  atrae,  les  especes  difierentielles  Buellia  coniopla  et  Ochrolechia 
tarlarea.  Dans  ce  cas,  Ramalina  crassa  eL  R.  incrassata  s’associent  a 
R.  scopulorum  et  R.  armorica  (tableau  12)  pour  constituer  la  population 
climacique  de  ces  stations. 

3.  Association  a  «  Parmelia  conspersa  » :  Parmelietum  conspersae 

Klement,  1931  ( apud  Klement,  1955). 

Au  point  de  vue  fioristique  et  physionomique,  ce  groupement  est  carac- 
lerise  par  la  dominance  de  deux  especes  foliacees,  Parmelia  conspersa 
et  P.  prolixa,  qui  lui  conferent  une  teinte  verte  melee  de  brun.  Le  recou¬ 
vrement  de  ces  thalles  peut  atteindre  90  %  de  la  surface  alors  que  le 
recouvrement  total  est  de  l’ordre  de  95  a  100  %  et  met  en  evidence  la 
concurrence  ties  vive  existant  entre  les  participants. 

Ce  peuplement  est  phoLophile  et  ne  souffre  pas  d’un  sejour  prolonge 
de  l'eau  mouillante  sur  les  thalles.  II  se  developpe  sur  tous  les  aflleu- 
rements  rocheux  plats  ou  peu  inclines  ou  sur  les  sentiers  rocheux.  II  y 

1.  Parfois,  cc  Ramalinelum  peut  constituer  le  groupement  pionnier  do  cos  stations. 
Bans  it  cns.  li-  rrcouvremcnt  ties  surfaces  oscillc  entre  SO  et  70  °„. 


Source :  MNHN,  Paris 


Tableau  14 


Ramalinetum  scopularis  (Du  Rietz  1925)  Kldment. 

Formes 

biologiques 

Garacterisliqueti : 

Ra  Ramalina  seopulonim  V  2 

Ra  Ramalina  armorica  V  2 

Pa  Anaptychia  fusca  IY  + 

Oompagnes  : 

Pa  Xanthoria  parietina,  )  y 

Pa  Xanthoria  aureola  s 

AR  Lecanora  atra  IV  + 

AK  Ochrolechia  parella  IV 

AK  Rhizocarpon  atlanticum  IV  + 

AK  Pertuaaria  pseudocorallina  II  -j- 

AK  Pertusaria  rupicola  V  1 

I’a  Parmelia  prolixa  IV  + 

AK  Oaloplaea  festiva  I  -j- 

AK  Candelariella  vitellina  I 

AK  Lecidea  latypea  I  4 

AK  Buellia  punctata  1  -f 

AK  Sarcogyne  Clavus  1  4- 

AK  Lecanora  dispersa  I  -j- 

Pa  Parmelia  fuliginosa  I  -j- 

AccidenteUes  : 

AK  Catillaria  chalybeia  I  4- 

AK  Opegrapha  confluens  I  4- 


Relevds  etl'ectues  :  13. 

Nombre  d’espdces  an  total  :  20. 

Nombre  moyen  d'espcces  par  relevd  :  10. 
Coefficient  gendrique  :  75,0  %. 
Recouvrement  total  variant  tie  65  95  %. 

Recouvrement  des  thalles  : 

crustaces  :  5  a  .30  %. 

foliacds  :  10  4  35  %. 

fruticuleux  :  20  A  80  %. 


Spectre  biologique  : 
13  AK  -  65  % 
5  Pa  =  25  % 
2  Ra  =  10  % 


recherche  les  stations  frequences  par  l’Homme  et  les  Animaux,  milieux 
dans  lesquels  des  apports  nutritifs  peuvent  se  produire  sous  forme  de 
poussieres.  II  est  remarquable  de  decouvrir  l’absence  totale  dans  cette 
association  de  Xanthoria  parietina  et  X.  aureola  qui  ne  peuvent  hitter 
efhcacement  contre  l’envahissement  de  Parmelia  compersa  (tableau  15). 
La  plupart  des  especes  crustacees  preexistantes  sonl  assez  rapidemenl 
eliminees  mais  certaines  resistent  long  temps  a  l’avancee  des  Parmeliaeees. 
notamment  Pertusaria  pseudocorallina.  Ramalina  seopulonim  et  R.  armo¬ 
rica  n’ont  guere  une  grande  vitalite  et  voient  leur  developpement  souvenl 
etouffe  par  les  thalles  foliaces.  Cette  association  est  stable  et  correspond 
a  un  etat  d'equilibre  des  peuplements  licheniques  des  aflleurements 
peu  inclines  de  l’interieur  des  lies.  Mais  dans  les  stations  abiilees  de  toute 
action  mecanique,  elle  pent  etre  graduellement  envahie  par  des  Clado- 
niacees  et  des  Muscinees. 

Ce  groupement  decrit  par  Klement  possede  une  large  repartition, 
aussi  bien  sur  les  cotes  et  les  ties  puisque  de  nontbreux  auteurs  dont 


Source :  MNHN, 
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Tableau  15 

ParmeUetum  conspersae  K  lament  1931. 


Formes 

biologiques 

CaraclArist/iques  : 

Fa  Parmelia  conspersa 

Pa  Parmelia  prolixa 

Pa  Parmelia  glomellifera 

Pa  Parmelia  Delisei 

Compagnes  : 

Pa  Ramalina  scopulorum  I 

Ra  Ramalina  armorica  i 

Pa  Anaptychia  fusca 

Pa  Parmelia  saxatilis 

A  K  Lecanora  atra 

A  K  Rhizocarpon  atlanticum 

AK  Ochrolechia  parella 

AK  Pertusaria  pseudocorallina. 

AK  Pertusaria  rupicola 

AK  Caloplaca  festiva 

A  K  Candelariella  vitellina 

AK  Lecanora  dispersa 

AK  Sarcogyne  Clavus 

AK  Lecidea  latypea 

AK  Lecanora  campestris 

AK  Rinodina  atrocinerea 

A  K  Lecidea  platycarpa 

AK  Pertusaria  excluaens 

AK  Aspicilia  intermutans 

AK  Diploscliistes  actinostomus 

Pa  Physcia  caesia 

Pa  Parmelia  fuliginosa 

Ra  Ramalina  angustissima 

Acoidentelles  : 

AK  Catillaria  chalybeia 

AK  Opegrapha  confluens 

PI  Lecanora  muralis 

Pa  Parmelia  trichotera 


III 

II 

III 

III 


III 

V 

I 

III 

IV 
IV 
III 
II 
II 
II 
II 

I 

I 


Releves  effectues  :  20. 

Nombre  total  d’esp&ces  :  31. 

Nombre  moyen  d’espftces  par  relevd  :  14. 
Coefficient  g6n6rique  :  54,8  %. 


Recouvrement  total  variant  de  80  a  98  %. 
Recouvreraent  des  thalles  : 

foliacds  de  55  ii  90  % 
crustaces  de  5  ^  25  % 
fruticuleux  de  1  5,  10  %. 


Spectre  biologique  : 
17  AK  =  54,8  % 

9  Pa  =  29,0  % 

3  Ra  =  9,6  % 

1  SK  =  3,2  % 

1  PI  =  3,2  % 


Du  Rietz  (1925  a  et  b,  1932)  le  signalent  au  niveau  de  1'etage  aerohalin. 
Par  rapport  4  sa  composition  floristique  telle  qu’elle  existe  sur  le  conti¬ 
nent  proche,  dans  les  stations  de  l’interieur  (Masse,  1964),  il  n’apparait 
qu’une  faible  modification  dans  le  cortege  des  especes  compagnes,  halo- 
philes  dans  leur  grande  majorite. 


Source :  MNHN,  Paris 
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4.  GrOUPEMENT  a  "  PaRMELIA  OMPHALODES  »  ET  «  P.  SAXAT1LIS  »  DOMI¬ 
NANTS. 


Ce  peuplement  caracteris£  par  des  Lichens  foliaces  (tableau  16)  succede 
au  facies  du  Lecanorelum  alrae  a  Buellia  coniopta  et  Ochrolechia  tarlarea. 
11  s’observe  done  sur  les  pointements  rocheux  aerohalins  tres  ventes, 
lorsque  ces  derniers  sont  peu  frequentes  par  les  Oiseaux.  Dans  le  cas 
contraire,  s’implante  le  Ramalinetum  scopularis  decrit  precedemment. 
Le  caractere  ornithocoprophobe  des  especes  est  demontre  par  1’absence 
dans  ces  stations  de  Xanthoria  parietina. 

Tableau  16 


Peuplement  A  Parmelia  omphalodes  et  P.  saxatilis. 

Formes 
biologiques 

CaractMstiques  : 

Pa  Parmelia  omphalodes 

Pa  Parmelia  saxatilis 


V  2  —  4 

V  +  —  4 


Convpagnes  : 

Pa  Parmelia  sulcata 

Pa  Parmelia  fuliginosa 

Pa  Parmelia  tricnotera 

Pa  Parmelia  reticulata 

Pa  Parmelia  physodes 

Ra  Ramalina  scopulorum  j 

Ra  Ramalina  armorica  ( 

Pa  Anaptychia  fusca 

AK  Buellia  coniopta 

AK  Ochrolechia  tartarea 

AK  Rhizoearpon  atlanticum 

AK  Pertusaria  pseudocorallina 

AK  Pertusaria  rupicola 

AK  Ochrolechia  parella 

AK  Buellia  subdisciformis 

8K  Pertusaria  excludens 

AK  Rinodina  atrocinerea 

PI  Lecanora  muralis 

AK  Lecanora  rupicola 

AK  Caloplaca  f estiva 


Relevds  eflectuds  :  10. 

Nombre  total  d’especes  :  22. 

Nombre  moyen  d’esptces  par  relevd  :  15. 
Coefficient  g(5n6rique  :  45,4  %. 


Recouvrement  total  variant  de  90  A  98  %. 
Recouvrement  des  thalles  : 

foliaces  :  50  A  85  %. 

crustaces  :  5  A  25  %. 

fruticuleux  :  1  A  30  %. 


Spectre  biologique  : 
10  AK  =  45,4  % 

8  Pa  =  36,3  % 

2  Ra  =  9,0  % 

1  SK  =  4,5  % 

1  PI  =  4,5  % 


Les  especes  foliacees  onl  un  developpenient  Lies  important  et  acquierent 
ici  leur  vitalite  optimale  puisque  nous  avons  pu  rencontrer  abondanunent 
fertiles  les  thalles  de  Parmelia  .sulcata,  P.  Iricholera  et  P.  fuliginosa.  11s 
occupent  jusqu’a  85  %  de  la  surface  alors  que  le  recouvrement  total 
varie  de  95  a  100  %.  Les  especes  fruticuleuses  de  merae  que  les  especes 


Source :  MNHN,  Pari 
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crustacees  ne  constituent  jamais  plus  tie  20  a  30  %  du  peuplement.  Ces 
esp^ces  sont  aero-  ou  substrato-hygiopliiles,  mesophiles  et  acidophiles. 

Ce  peuplement  fait  preuve  d’alTinites  sociologiques  remarquables 
avec  1  association  a  Parmelia  omphalodes  decrite  a  plusieurs  reprises 
par  Du  Rietz  (1925  a  et  b,  1932).  Les  conditions  stalionnelles  et  les 
exigences  ecologiques  sont  les  mcmes  «  ...Diese  sind  teils  mehr  oder 
weniger  extrem  agrohaline  Varianten  der  Assoziationen  der  hoheren 
Teile  der  Insel,  teils  besondere  Charakterassoziationen  der  unteren  Aero- 
halophy tenregion.  Zu  der  ersteren  Gruppe  gehort  vor  allem  die  Parmelia 
omphalodes -Ass.,  die  in  verschiedenen  Varianten  (vgl.  Du  Rietz,  1921) 
selir  grosse  Areale  bedeckt  und  durch  ihre  braune  Farbe  das  Landschafts- 
bild  betrachtlich  beeinflusst,  ebenso  wie  die  ein  wenig  nitrophile,  graue 
Parmelia  saxatilis  -Ass.  Zu  der  zweiten  Gruppe  gehoren  unter  anderen 
die  schwarze  Buellia  coniopla- Ass.,  die  in  den  Grenzgebieten  gegen  die 
hvgrohalophy ten  Region  hin  eine  recht  grosse  Rolle  spielt...  »  (apud 
Du  Rietz,  1925  b)  (1). 

Element  (1955)  ne  cite  aucune  reference  relative  a  cette  association 
mais  fait  mention  du  Parmelielum  omphalodis  cree  par  Frey  en  1931 
pour  un  peuplement  des  etages  montagnard  et  subalpin  dans  les  Alpes. 
Si  ces  deux  groupements  se  rapprochent  par  la  presence  commune  de 
Parmelia  omphalodes,  il  se  differencient  cependant  par  leur  localisation 
stationnelle.  Une  caracteristique  ecologique  est  identique,  l’anemophilie. 
En  attendant  une  documentation  plus  approfondie,  nous  considerons 
le  peuplement  rencontre  comme  halophile  et  oceanique  et  ne  possedant 
done  qu’une  parente  tres  relative  avec  le  Parmclietum  omphalodis  Frey. 

5.  Peuplement  de  Lichens  calciphiles  :  Placynlhielum  nigri  (Du 
Rietz,  1925  a)  Klement. 

Ce  peuplement  accidentel  se  localise  sur  quelques  aflleurements  grani- 
tiques  tres  vivement  eclaires  et  ventes  de  1'interieur  des  lies  de  Penfret 
et  du  Loc’h.  11  est  constitue  par  un  contingent  important  d’especes 
reputees  calcicoles  dont  il  est  curieux  de  constater  l’existence  et  la  grande 
vitality  sur  ce  substrat  rocheux  acide.  Les  surfaces  occupees  ne  depas- 
sent  guere  un  metre  carre  et  sont  generalement  orientees  entre  les  secteurs 
Ouest  et  Sud  ;  elles  sont  a  ileur  de  sol,  legerement  inclinees,  de  5  a  15° 
et  percent  la  couche  de  terre  sablonneuse  et  humifere  calcarifere  envi- 
ronnante  (fig.  9).  Ces  conditions  stationnelles  permettent  d’interpreter 
la  presence  d’un  tel  facies.  En  effet,  de  cette  couche  suinte  tres  regulie- 
rement  en  automne,  en  hiver  et  au  printemps  une  eau  d’origine  meteo- 
rique  ayant  sejourne  un  certain  temps  dans  ce  sol.  Elle  entraine  avec 
die  de  nombreux  elements  et  dissout  une  partie  du  carbonate  de  Calcium 
content!  dans  ce  sol ;  elle  possede  un  pH  tres  nettement  basique  puisque 

(1)  Ainsi  Tcloschiatc.i  flaoicans,  espfeco  aiiroliygrophilc  stricte,  inlurvient  parfois  dans 
cctt.f  association,  notamment  Invsquu  la  station  cat  d^prlmA-  on  son  Centre  id  fiivoiiso 
alors  1 ’installation  de  ce  Lichen  en  1'ahi  ilant  du  vent  dominant.  ]|  se  fixe  g4neralonient 

(1)  Parmelia  itm/i/ut/oi/rs  et  P.  saxaliliti  sont  deux  espftces  acidophiles,  mais  alors 
Concorde  avec  celle  faite  par  Mattipk  (1U32). 


Source :  MNHN,  Paris 
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toutes  nos  mesures  sont  com  prises  entrc  pH  7.5  et  pH  8,8  alors  que  le 
le  pH  de  1’eau  de  pluie  au  cours  de  la  meme  periode  est  de  6,4. 

D’autre  part,  l’influence  des  vents  charges  d’embruns  semble  egale- 
ment  intervenir  favorablement  dans  {’installation  des  especes.  De  nom- 
breuses  observations  font  mention  de  la  presence  de  Lichens  calciphiles 
dans  des  stations  halophiles  (pour  le  Massif  Armoricain  entre  autres, 
Picquenard,  1901  et  des  Abuayes,  1934).  Mais,  alors  que  les  obser¬ 
vations  de  ces  auteurs,  ont  <5te  faites  sur  des  substrats  sableux,  ce  peuple- 
ment  est  saxicole. 

Pe up  lenient  a 
PI  a c y n t h i ii in  nigrum 


Phan  e’ro  q  a  in  e  s 
el  Mirscinees 


Peupl em en  1  a  Peuplemenl  a 

fulgensia  lulgens  Fulgensia  fulgen 


Phanerogam  es 
ei  Mnsnnees 


Ces  especes  sont  les  suivantes  : 
Placynthium  nigrum 
Verrucaria  macrostoma 
Dermalocarpon  hepaticum 
A  ces  dernieres  s’associent  de 
neuti  ophiles  : 

Galoplaca  f estiva 
Acarospora  fuscata 
Physcia  caesia 
Physcia  orbicularis 
Pertusa  ria  rupicola 


Lecanora  albescens 
Galoplaca  citrina 
Collema  tenax 

s  especes  acidophiles  euryioniques  on 

Lecanora  dispersa 
Lecanora  atra 
AspiciUa  intermulans 
Sarcogyne  Glavus 


Source :  MNHN,  Pari 


mais  ellcs  n’ont  qu’un  recouvrement  tres  faible  de  10  a  20  %  an  plus 
alors  que  le  recouvrement  total  se  situe  entre  90  a  98  %.  Une  concur¬ 
rence  tres  vive  s’etablit  dans  cet  ensemble.  D’autres  especes  calcicoles 
peuvent  se  developper  simultanement  au  profit  des  fissures  et  cassures 
qui  leur  ofTrent  une  mince  couche  de  terre  calcarifere ;  ces  especes  pro- 
viennent  des  groupements  terricoles  ceinturant  la  station  rocheuse.  Ce 
sont  Fulgensia  fulgens,  Toninia  aromatica,  Squamarina  crassa,  C.ollema 
tcnax  et  Leptogium  pulvinatum. 

Ce  groupemcnt  saxicole  est  tres  semblable  au  Placynlhietum  nigri 
(Du  Rietz,  1925  a)  Klement,  1955.  Mais  il  est  evident  qu’ii  n'en  represente 
qu’un  etat  fragmentaire,  cependant  suffisamment  caracteristique  pour 
pouvoir  le  dilTerencier  ;  il  est  en  effet  significatif  d’y  rencontrer  un  lot 
important  d’especes  calcicoles  exclusives  ou  electives. 

b)  Surfaces  rochcuses  ombragees 

1.  Parois  oviente.es  vers  le  secteur  Nord,  verticales  ou  en  surplombs. 

Cet  habitat  constitue  un  refuge  aux  especes  fruticuleuses,  sciaphiles 
et  anemophiles  telles  Ror.ce.Ua  fuciformis,  R.  fucoides,  Ramalina  crassa, 
R.  incrassala  et  R.  cornuala.  Elies  recherchent  les  anfractuosites  ou  pans 
de  rochers  a  l’abri  de  surplombs  orientes  toujours  entre  le  Nord-Ouest 
et  le  Nord-Est.  Les  deux  especes  du  genre  Roccella  y  constituent  des 
peuplements  etendus  et  vastes  en  association  avec  les  Ramalina  au  deve- 
loppement  puissant,  aux  thalles  vert  sombre  parfois  rougeatres.  souvent 
boursoufles  et  steriles.  Ils  peuvent  atteindre  de  grandes  dimensions, 
les  lanieres  thallines  atteignant  15  centimetres  en  longueur  sur  1  a  1,5  cen¬ 
timetre  de  largeur.  Crik  en  1886  signale  de  tels  thalles  sur  quelques  points 
des  iles  bretonnes  (Glenan,  Ouessant  et  Archipel  Chausey).  Knowles 
(1918)  et  des  Abba  yes  (1934)  fournissent  egalement  des  observations 
tres  semblables  en  insistent  sur  la  sciaphilie  des  Ramalina  a  thalle  vert 
sombre  et  boursoufle  contrastant  avec  ceux  plus  jaunes  et  lisses  des  lieux 
ensoleilles.  Il  est  interessant  de  noter  que  Roccella  fuciformis,  sur  la 
cole  Sud  du  Massif  Armoricain,  n’existe  pas  sur  les  falaises  du  continent 
et  se  localise  uniquement  dans  les  lies.  La  fertilite  des  deux  Roccellacees 
dans  plusieurs  stations  de  l’Archipel  atteste  de  ropLimum  des  conditions 
stationnelles  realisees. 

Le  recouvrement  moyen  varie  de  80  a  90  %,  compte  tenu  du  rccouvre- 
ment  de  la  roche  par  quelques  thalles  crustaces  appartenant  a  des  especes 
sciaphiles  et  anemophiles  telles  Haemalomma  coccincum,  Lecanora  ganga- 
leoides,  Buellia  subdisciformis  el  Buellia  canescens  ( tableau  17).  Ces  especes 
crustacees  peuvent  constituer  au  depart  un  peuplemenl  pionnier  toujours 
ouvert ;  en  effet,  dans  ce  cas,  le  recouvrement  total  ne  depasse  jamais 
50  %.  Cet  ensemble  olTre  alors  par  son  aspect  physionomique  et  floris- 
lique  quelques  affinites  sociologiques  avec  le  peuplement  des  parois 
rocheuses  verticales  ou  subverlicales  et  orienlees  vers  le  Nord  de  1'inte- 
rieur  du  Massif  Armoricain  (Masse,  1961)  correspondant  au  Lecanoreturn 
orosthaeae  Hilitzer,  1927  ( apud  Klement,  1955).  Les  stations  colonisees 
sont  analogues,  agrees  et  ventees,  ombragees  et  abritees  de  faction  de 
l’eau  meteorique.  Cet  abri,  comme  nous  favions  observe  sur  le  continent, 
favoiise  I'implantation  d’especes  crustacees  sorediees  telles  Haemalomma 
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Tableau  17 


Formes 

biologiques 


Ra 

lla 

Ra 

Ra 

Ra 


Pa 

AK 


I’euplement  des  parois  ombrag6es  en  surplombs  : 
groupement  s\  Bocoella  et  BamaUna  incrassata. 


Caracterinliqu.es  : 

Roccella  fuoiformis 
Roceella  fucoides 
Ramalina  incrassata 
R  am  ali  n  a  crassa 
Ramalina  cornuata 

Comp  agues  : 

Buellia  canescens 
Lecanora  gangaleoides 
Lecanora  atra 
Buellia  subdisciformis 
Anaptychia  fusca 
Buellia  coniopta 
Haematomma  eoccineum 
Ochrolecbia  androgyna 
Pertusaria  rupicola 
Parmelia  trichotera 
Parmelia  reticulata 
Opegrapha  confluens 


2 

2 

2 

3 


Releves  effectute  :  10. 

Nornbre  total  d’espfeces  :  17. 

Nombre  moyen  d’espccos  par  relevc  :  10. 
Coefficient  generique  :  58,8  %. 


Recouvrement  total  variant  de  00  a  95  %. 
Recouvrement  des  thalles  : 

fruticuleux  :  15  a  90  %. 
crustacds  :  5  &  45  %. 

foliac6s  :  1  5,  10  %. 


Spectre  biologique  : 

6  AK  =  35,2  % 

5  Ra  =  29,4  % 

3  Pa  =  17,6  % 

2  SK  =  11.7  % 

1  PI  =  6,8  % 


eoccineum  et  Ochrolechia  androgyna,  strictement  localisees  dans  1’ Archipel 
a  ce  type  de  station. 

Tres  generalement,  l’etablissement  simnltane  des  thalles  fruticuleux 
vient  ctoulTer  rapidement  la  croissance  des  espcces  crustacees. 

Ce  groupement  possede  une  vaste  extension  geographique  sur  les  cotes 
Ouest-europeennes  mais  n’a  encore  jamais  ete  decrit  en  detail  malgre 
de  nombreuses  observations.  11  peut  subir  quelques  variations  dans  sa 
composition  floristique  en  fonction  de  l'aire  couverLe  par  scs  especes 
caracteristiques.  Ainsi  les  Roceella,  aux  aflinites  tropicales,  ne  se  ren- 
contrent  plus  vers  le  Nord  au-dela  de  l’Angleterre.  De  meme,  le  demem- 
brement  recent  et  l'elcvation  au  niveau  d’especes  distinctes  des  Ramalina 
du  groupe  scopulorum  font  due  leur  repartition  est  actuellement  tres 
peu  connue.  Mais  cetle  association  se  retrouve  physionomiquement 
complete  sur  toutes  les  falaises  ombragees  et  les  faces  exposees  au  Nord. 
verticales  ou  en  surplomb  des  pointements  rocheux  a^rohalins,  milieux 
dans  lesquels  1’humidile  atmospherique  est  elevee  et  reguhere.  De  plus, 
le  climat  des  lies  de  Glenan  intervient  favorablement  dans  la  forte  vita- 
lite  et  la  fertilite  des  Roccellacees  notamment  par  sa  temperature  cxempte 


Source :  MNHN,  Pari. 


FLORE  ET 


ES  11. 


VEGETATION  LICHENIQUES  D1 


907 


de  variations  brusques  et  imporlantes.  En  attendant  de  plus  amples 
documents  sur  ce  peuplement,  nous  adoptons  le  terme  de  «  groupeinent 
a  Roccella  et  Ramalinu  incrassala  ». 


2.  Levees  de  galels  de  Vextremile  Slid  de  Vile  du  Loe'h. 

Lest  une  station  Ires  particulicre  due  a  l’accumulation  de  galels  de 
taillc  et  forme  vaiiablcs,  entasses  les  uns  sur  les  autres,  et  situes  a  la 
limite  des  etages  aerohalin  et  hygrohalin.  Alors  que  les  faces  ensoleillees 
de  ces  blocs  sont  colonisees  par  le  Lecanorctum  atrac  et  le  Ramalinetum 
scopularis,  les  faces  ombragees  viennent  former  un  abri  contre  la  dessic- 
calion  pour  un  lot  d  especes  ayanl  les  m dines  exigences  ecologiques,  en 
majorite  aero-  ou  substratohygrophiles.  Get  ensemble,  d'aspect  physio- 
nomique  variable  el  heterogenc  selon  la  station,  est  constitue  par  des 
especes  crustacees,  foliacees,  fruticuleuses  et  stratifie-radides  donl  les 
plus  frequentes  sont  : 


Parmelia  physodes 
Pamielia  caperata 
Parmelia  tricholera 
Parmelia  sulcata 
Parmelia  crinita 
Parmelia  reticulata 
Parmelia  omphalodes 
Lecanora  ganqaleoides 


Rhizoca  rpon  obscurut  um 
Ochrolechia  tartarea 
Buellia  canesceus 
Ramalina  crassa 
Ramalina  incrassala 
Oladonia  chlorophaea 
Cladonia  squamosa 
Oladonia  subsquamosa 


B.  —  Vegetation  de  l’etage  hygrohalin 

Sous  ce  nom,  nous  distinguerons  avec  Du  Rietz  (1932)  et  des  Abuayes 
(1934)  trois  echelons  limites  a  leur  partie  inferieure  par  le  niveau  atteint 
par  les  pleines  mers  de  morte-eau  et  a  la  partie  superieure  par  l’etage 
aerohalin.  Get  etage  est  a  sa  base  sous  l’influence  de  la  maree,  puisque 
submerge  au  cours  des  marees  de  vive-eau  el  a  son  sommet  sous  celle 
de  l’aspersion  des  vagues.  Dans  ce  milieu,  l’humidite  de  1’air  est  grande 
et  le  substratum  generalement  mouille  par  l’eau  de  mer  alcaline  et  rcduc- 
trice.  Nous  decrirons  la  succession  des  peuplements  de  haut.  en  bas. 

«)  fichelon  superieur  a  <«  Xanllioria  parielina  ». 

A  ce  niveau,  deux  especes  alteignent  leur  optimum  de  dcveloppement. 
Ce  sont  Xanthoria  parietina  et  Aspicilia  leprosescens  (tableau  18).  La 
premiere  cilee  confere  une  teinte  jaune  ou  jaune  orange  a  cet  habitat 
tres  reconnaissable.  Les  valeurs  de  l'abondancc-dominance  de  cette 
espece  sont  comprises  entre  2  et  5,  son  recouvrement  ctant  toujours 
superieur  a  20  %  de  l'aire  echantillon  choisie. 

An  sommet  de  l’echelon,  quehjues  thalles  de  Ramalina  scopulorum 
et  R.  armoriea  ainsi  qu’un  contingent  encore  important  de  Lichens  crus- 
taces  appartenant  au  Lecanoretum  atrae  se  mclangent  intimement  a 
Xanllioria  parietina.  Au  centre,  au  contraire,  il  se  trouve  en  peuplements 
plus  purs  et  plus  denses  associes  au  thalle  erustace  d’ Aspicilia  leproses¬ 
cens.  A  la  base,  apparaissent  les  premiers  thalles  de  Caloplaca  marina , 
Lecanora  helicopis  et  Verrucaria  muura  lorsque  la  conformation  du  littoral 
apporte  une  plus  grande  agitation  de  l’eau  el  une  humidite  un  peu  plus 
grande.  Nous  n'avons  pu  distinguer,  a  cet  echelon,  les  deux  associations 


Source :  MNHN,  Paris 


Echelon  supdrieur  lie  l’dtage  hvgrohalin  h  Xanthoria  parietina. 


biologiques 

Pa  Xanthoria  parietina 

Pa  Xanthoria  aureola 

AK  Aspioilia  leproseseens 

Gompagnes : 

Ra  Ramalina  scopulorum  j 

Ra  Ramalina  armorica  j 

Pa  Anaptychia  fusca 

A  K  Lecanora  helicopis 

PI  Caloplaca  marina 

AK  Verrucaria  inaura 

AK  Lecanora  atra 

AK  Ochrolechia  parella 

AK  Rhizocarpon  atlanticum 

AK  Pertusaria  rupicola 

AK  Pertusaria  pseudocorallina 

AK  Buellia  punctata 

Pa  Parmelia  prolixa 

AK  Candelariella  vitellina 

AK  Catillaria  chalybeia 

A  K  Lecanora  dispersa 

AK  Opegrapha  confluens 

AK  Caloplaca  festiva 

AK  Buellia  stellulata 

AK  Diploschistes  actinostomus 

AK  Caloplaca  citrina 

AK  Rinodina  demissa 

Accidentelles  : 

AK  Sarcogyne  Clavus 

AK  Lecanora  eampestris 

A  K  Sarcogyne  privigna 

Relevds  effectues  :  15. 

Nombre  total  d’espdces  :  28. 

Nombre  mo.ven  d'especes  par  relevd  :  14. 
Coefficient  generique  :  64,2  %. 

Recouvrement  total  variant  de  80  a  98  %. 
Recouvrement  des  thalles  : 

foliacds  :  35  a  85  %. 

crustacds  :  10  a  65  %. 

fruticuleux  :  1  k  12  %. 


IV 

III 
II 
II 

I 

IV 
IV 

II 
V 

I 

III 
III 

II 
II 
II 
II 
II 


I  +  —  1 

I  +  —  1 

I  + 

Spectre  biologique  : 
21  A K  =  75,0  % 
4  Pa  =  14,2  % 
2  Ra  =  7,1  % 
1  PI  =  3,5  % 


observees  par  Du  Rietz(I932),  l’une  caracterisee  par  Xanthoria  parietina. 
1’ autre  par  Aspieilia  leproseseens.  En  efTet,  Aspicilia  leproseseens  n’atteii  I 
pas  le  developpement  qu’il  peul  connaitre  en  Scandinavie  et  sur  le 
littoral  du  Nord  de  l’Europe.  Aux  Glenan,  localite  d’ailleurs  remar- 
quable  puisque  la  plus  meridionale  actuelleinent  connue  de  cette  especc 
(Masse,  1963),  cos  deux  especes  se  rencontrent  associees.  Tri-s  rarement. 
sur  certaines  parois  riches  en  excrements  d’Oiseaux,  l’espece  crustaede 
predomine  mais  le  plus  souvent  Xanthoria  parietina  se  comporte  en 
espece  egalement  fortement  ornithocoprophile. 


Celle  association  esl  particulieremenl  bieu  diflereneiee  aux  expositions 
Sml  esL  Sud-Ouesl,  les  participants  etant  photophiles  ;  aux  expositions 
Nortl,  cette  ceinture  a  X.  paridina  esl  fragraentce  et  ne  disparalt  comple- 
tement  que  tresrarement. 

Ki.kment  (1955)  ne  fait  aucune  mention  de  ce  peuplemcnl  danS  son 
Prodrome  des  associations  licheniques  europeennes,  malgre  sa  description 
conslanle  dans  les  nombreux  Iravaux  relatifs  a  la  bionomie  litlorale. 
Soul  s'en  rapprocberail,  an  point  de  vue  physionomique,  le  Xanlhuridum 
aureolae  Beschel,  1931  ( apud  Element,  /.  association  photo-,  xero- 
el  neut.ro-  ou  basophile,  se  dcveloppant  sur  les  murs,  lc  cimenl  et  quelques 
sommets  de  pointemenls  rocheux.  Si  Xanthoria  aureola  comme  X.  paric- 
lina  existent  au  niveau  de  l’etage  hygrohalin,  ces  deux  especes  sont  alors 
associees  a  un  lot  important  de  Lichens  exclusivemenl  halophiles  ;  la 
composition  lloristique  separe  done  Ires  nettement  ces  deux  groupements. 
Parmi  ces  especes,  Aspicilia  leproseseens  est  une  difTerentielle  de  ces 
peuplements  cdtiers,  non  seulement  dans  l’Archipel,  mais  aussi  en  Scandi- 
navie  (Du  Rietz,  1932)  el  en  Allemagne  (Epichskn,  1929  et  1957).  Nous 
conserverons  done  le  nom  de  »  groupement  a  Xanthoria  parielina  »  pour 
delinir  les  populations  lichenif|ues  de  l'echelon  supe.rieur  hygrohalin.  II 
semble  pouvoir  se  classer  dans  la  syslemaliq  ue  phy  losociologique  dans 
une  alliance  proche  de  cello  du  Caloplacion  marinae  Klein. 

b)  Bcbelon  moyen  a  >  Caloplaca  marina  » :  Caloplacdnm  marimtr 
Du  Rietz,  1925  a. 

Des  la  limite  superieure  de  cet  echelon  correspondant  au  niveau  des 
pleines  mers  de  vive-eau.  domine  Caloplaca  marina.  Lichen  caracteris- 
li<|ue  par  sa  couleur  jaune  orange.  Deux  aulres  especes  possedent  la 
meme  repartition  verticale,  Lecanora  helicopLs  el  L.  adophila ,  cette  der- 
niere  paraissant  nettement  moins  abondante  que  la  premiere  dans  I'Ar- 
chipel.  A  ce  niveau,  se  retrouvent  quelques  llvolles  generalement  peu 
developpes  et  disperses  de  Xanthoria  paridina.  Aspicilia  leprosescens 
s'observe  egalement  et  peut  encore  faire  preuve  d'une  grande  vitalile 
puisqu’il  pent  atteindre  un  recouvrement  de  l'ordre  de  .'iO  «i  10  %  de  la 
surface  echantillon. 

Ces  especes  sont  hygrophiles  et  halophiles,  neulrophiles  ou  basophiles, 
]>arfois  ornithocoprophiles.  Elies  peuvent  suhir  une  submersion  de  quel¬ 
ques  jours  par  mois  et  contituent  une  association  assez  fr^quemment 
ouverte.  le  recouvrement  total  variant  de  00  a  90  %.  Au  point  de  vue 
ecologique,  deux  facies  peuvent  etre  mis  en  evidence  ;  un  facies  photo- 
phile  a  Caloplaca  marina  et  Lecanora  adophila  dominants  et  un  facies 
sciaphile  a  Lecanora  adophila  et  Caloplaca  thallincola  plus  abondants. 
Lorsque  les  stations  sont  Ires  faiblemenl  eclairees,  Verrucaria  maura 
entre  en  concurrence  avec  ces  especes  (tableau  19).  A  la  base  de  cet  echelon, 
principalement  dans  les  stations  ombragees,  \'.  maura  el  C.  Ihallincola 
se  melenl  intimement  aux  especes  du  Caloplacdum  marinae. 

Cette  association  se  repartit  sur  Louies  les  cotes  de  l’Ouest  de  I' Europe 
et  les  variations  observees,  lorsqu'on  compare  les  descriptions  donnees 
par  Grummann  (1957)  el  Erichsen  (1939)  en  Allemagne,  et  par  Du  Rietz 
(1925  a  et  b)  en  Seandinavie.  sont  peu  importantes. 


L.  J. 


Tableau  19 

Echelon  moyen  <le  l'etage  hygrohalin  a  Caloplaca  marina  : 
Caloplaeetum  marinae  Du  Rietz  1925. 


Formes 

biologiques 


Caracteristiques  : 
Caloplaca  marina 
Lecanora  helicopis 
Lecanora  actophila 

Gompagnes  : 

Caloplaca  thallincola 
Verrucaria  manra 
Xanthoria  parietina 
Aspicilia  leprosescens 
Caloplaca  citrina 
Lecanora  atra 
Opegrapha  confluens 
Catillaria  chalybeia 
Catillaria  lenticularis 


Releves  eft'ectues  :  20. 

Nombre  total  d’especes  :  12. 

Nombre  moyen  d’espfeces  par  relev6  :  0. 
Coefficient  gen6rique  :  58,3. 

Recouvrement  total  variant  de  55  a  98  %• 
Recouvrement  des  thalles  : 

crustaces  :  52  a  98  %. 

foliaces  :  jusqu’A  5  %. 


Spectre  biologique  : 

9  AK  =  75,0  % 
2  PI  =  16,6  % 
1  Pa  -  8,3  % 


c)  Echelon  inffriour  do  lelage  Imjrohalin. 

1)  Horizon  a  Lichina  con  finis. 

Dans  les  endroits  abrites  de  la  violence  des  vagues,  an  sornmet  du 
peuplement  cai  actcrise  par  Verrucaria  maura ,  se  place  I’horizon  ^  Lichina 
con  finis.  Ce  Lichen  ne  constitue  pas  une  bande  continue  mais  generalement 
inlerrompue,  le  plus  souvent  limitee  a  quelques  centimetres  de  hauteur. 
II  est  associe  a  quelques  especes  de  l’echelon  moyen  dont  Caloplaca  marina 
(tableau  20).  Souvent  a  ce  niveau,  apparaissent  les  premiers  thalles  de 
Thelidium  halodyles ,  observation  semblable  a  celle  de  Weddel  (1875  b) 
dans  Hie  d’Yeu. 

Ce  peuplement  est  indifferent  a  l’intensite  de  l’ensoleillemenl ;  il  est 
repandu  dans  de  nombreuses  stations  similaires  des  cotes  Ouest  euro- 
peennes. 

2.  Association  4  Verrucaria  maura. 

Ce  Lichen  caracterise  1’echelon  inferieur  de  l'etage  hygrohalin  par  la 
coloration  noire  qu’il  lui  confere.  Son  extension  verlicalc  peut  ctre  Ires 
grande,  depuis  la  base  du  Caloplaeetum  marinae  jusqu’au  niveau  des 
pleines  mers  de  morte-eau  qu'il  depasse  tr^s  souvent  d’ailleurs.  Cette 
esp^ce  recherche  les  stations  ombragees  dans  lesquelles  elle  constitue 
des  peuple.ments  purs  el  fermes  ;  le  recouvrement  peut  atteindre  100  %. 
son  thalle  epousant  les  cassures  ou  les  multiples  asperiles  de  la  roche 
(tableau  21). 


Source :  MNHN,  Pari 
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Tableau  20 


Horizon  it  Lichina  con  finis. 

Formes 

biologiques 

Oaractcristique  : 

Co  Lichina  confinis  V 

Compagnes  : 

PI  Caloplaca  marina  V 

AK  Verrucaria  maura  IV 

AK  Lecanora  helicopis  I 

AK  Lecanora  actophila  I 

Accidentelles : 

AK  Caloplaca  citrina  I 

AK  Opegrapha  confluens  I 


2 


3 

2 


5  releves  effectues 
7  especes  au  total. 

4  especes  en  moyenne. 

Coefficient  g6n6rique  :  66,(5  %. 
Recouvrement  total  variant  de  50  a  80  %. 
Recouvrement  des  thallcs  : 


Spectre  biologique  : 
5  AK  soit  71,4 
1  PI  soit  14,2 
1  Co  soit  14,2 


gelatineux  type  Lichina  :  20  a  75  %. 
crustac6s  :  5  a  40  %. 


Tableau  21 


Echelon  inferieur  de  l’ctage  hygrohalin  k  Verrucaria  mama  : 
V errucarietum  mamas  Du  Rietz  1932. 


Caraeteristiques  : 

AK  Verrucaria  maura 

PI  Caloplaca  thallincola 

PI  Caloplaca  microthallina 

Compagnes  : 

PI  Caloplaca  marina 

AK  Lecanora  actophila 

AK  Lecanora  helicopis 


5 

2 


2 


Accidentelles  : 

AK  Caloplaca  citrina  I  -|- 


7  releves  effectues. 

7  especes  au  total. 

4  esp&ees  en  moyenne. 

Coefficient  g6n<5rique  :  42,8  %. 
Recouvrement  total  variant  de  70  ii  100  %. 
Thalles  tous  crust  aces. 


Spectre  biologique  : 

4  AK  soit  57,1  % 
3  PI  soit  42,8  % 


Source :  MNHN,  Paris 
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Dans  les  stations  vivement  eclairees,  Caloplaca  marina  vient  se  meler 
asscz  bas  aux  thalles  de  V.  maura.  Mais  ce  dernier  ne  disparalt  qu’excep- 
lionnellemcnt  el  dans  ce  cas,  son  thalle  est  de  petites  dimensions  et  plus 
areole,  adaptation  de  1'espece  a  line  dessiccation  plus  frequente.  Wkddel 
(1875  b)  el  des  Abb  a  yes  (1934)  out  d’ailleurs  signale  ces  variations 
morphologiques  thallines  en  fonction  des  valeurs  de  l'humidite  du  milii  i 

Dans  cclte  association  a  tres  large  repartition  sur  les  cotes  europeennes, 
Caloplaca  thallincola  joue  un  role  physionomique  important.  Quelle  que 
soil  l’intensitc  lumineuse,  il  s’observe  constamment  mais  montre  une 
predilection  pour  les  stations  moderement  eclairees.  II  ne  croit  pas  obli- 
galoirement  sur  le  thalle  de  Verrucaria  maura  a  l’inverse  de  Caloplaca 
microlhallina.  Ce  Lichen,  aux  dimensions  reduites  mais  reconnaissable 
a  sa  couleur  citiine,  se  developpe  constamment  sur  le  thalle  de  Verrucaria 
maura  et  recherche  coniine  ce  dernier  les  stations  ombreuses. 

d)  I’eiiplement  a  «  Caloplaca  littorea  ». 

C.elLe  espece  halophile  possede  une  repartition  verticale  plus  impor- 
tanle  que  Caloplaca  marina.  Kile  se  silue  en  general  aux  niveaux  de  I’echc- 
lon  ;i  A anlhoria  parielina  el  de  la  partie  superieure  de  l’echelon  a  Cab- 
placa  marina  (tableau  22).  Ce  Lichen  est  sciaphile  et  hygrophile  ;  ces 
exigences  ecologiques  expliquent  sa  localisation  dans  des  stations  orientees 
au  Nord,  au  Nord-Est  et  au  Nord-Ouest,  ombragces  et  ventees.  Dans 


I’euplement  Caloplaca  littorea  dominant. 

Formes 

biologiques 

Caracleristiques  : 

FI  Caloplaca  littorea  VI  —  5 

AK  Lecanora  helicopis  V  +  —  3 


Oompagnes  : 

FI  Caloplaca  marina 

AK  Lecanora  actophila 

AK  Verrucaria  maura 

FI  Caloplaca  thallincola 

Ra  Ramalina  scopulorum 

AK  Opegi'apha  confluens 

Fa  X anthoria  parietina 

AK  Caloplaca  citrina 

AK  Catillaria  chalybeia 

AK  Lecanora  atra 

AK  Buellia  punctata 

Fa  Physcia  leptalea 


lieleven  efl'ectues  :  10. 

Nomhre  total  il’espcces  :  14. 

N ombre  rnoyeu  d’especes  par  relev e  :  0. 
( '((efficient  generique  :  64,2  %. 


Reoouvrement  total  variant  de  70  &  95  %. 
Recouvrement  des  thalles  : 

crustaces  :  55  i\  90  %. 

foliacds  :  1  h  10  %. 

fmticuleux  :  15  5  %. 


Ill 

III 

lit 

II 

III 

111 

II 

II 


Spectre  biologique : 

8  AK  =  57,1  % 
3  PI  -  21,4  % 
2  Pa  =  14,2  % 
1  Ra  =  7,1  % 


Source :  MNHN,  Pari 
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cet  habitat,  le  lhalle  prend  une  teinte  plus  jaune,  parfois  jaune  citrin. 
II  s’implante  egalement  sur  des  parois  verticales  ou  subverticales,  exposees 
vers  les  secteurs  Esl  et  Sud-Ouest  et  moderement  eclairees.  Dans  ce  cas, 
il  peut  entrer  en  concurrence  avec  Caloplaca  marina  :  il  possede  alors 
un  lhalle  dont  la  coloration  est  tres  nettement  orangee.  11  serait  tentant, 
d’apres  les  observations  effectuecs,  de  considerer  celte  espece  comme  une 
espece  vicarianle  plus  photophobe  et  plus  hygrophile  de  C.  marina.  Mais 
sa  repartition  verticale  plus  ample  et  1'etat  actuel  de  nos  connaissances 
ne  nous  permettent  pas  d’afliriner  son  role  physionomique  et  dynamique 
dans  la  bionomie  liLtorale.  Ce  peuplemenl  s’etend  a  tout  le  domaine 
medilerraneo-allantique  (Tavahes,  1956,  James,  1962  et  Masse,  196:’.). 

C.  -  VEGETATION  DE  L’ETAGE  HYGIWJHALW 

Le  seul  echelon  superieur  nous  interesse  an  point  de  vue  vegetation 
lichenique.  11  est  compris  enlre  le  niveau  des  pleines  mers  de  morte-eau 
et  le  niveau  rnoyen  de  la  maree.  A  son  sommet  nous  rencontrons,  comme 
nous  l’avons  deja  fait  rcmarquer,  quelques  thalles  de  Verrucaria  maura 
auxquels  s'associent  ceux  de  Verrucaria  microspora.  Puis,  faisant  suite 
a  ces  Verrucaria ,  apparait  le  Lichen  caraclerislique  de  cet  echelon,  Lichina 
pygmaea.  Il  donne  naissance  a  des  touffes  plus  ou  moins  denses  et  constitue 
une  ceinture  tres  reguliere  au  pourtour  des  iles  et  ilots,  quelle  que  soit 
l’agitation  de  la  mer.  Il  semble  indifferent  a  1’insolation  et  peut  se  deve- 
lopper  sur  de  tres  grandes  surfaces.  Il  est  generalement  associe  a  l’Algue 
brune  Pelvctia  canalieulata  mais  descend  parfois  plus  bas  et  vient  ainsi 
se  meler  aux  premiers  thalles  de.  Fuchs  platycarpus. 

Il  n'est  pas  le  seul  Lichen  a  ce  niveau  ;  en  effet,  les  Chlhamales  son! 
presque  toujours  colonisees  par  Thelidium  sublitordle.  De  plus,  il  est 
possible  de  reconnaitre  quelques  thalles  appauvris  de  V.  maura  a  surface 
entierement  lisse. 

Lichina  pygmaea  possede  une  vaste  repartition  geographique  mais 
parait  moins  abondant  sur  les  cotes  du  Nord  de  1' Europe. 


D.  —  Variations  observers  dans  la  vegetation  saxicole  decrite. 

Les  associations  licheniques  precedemment  decrites  sont  generalement 
stables  en  raison  de  l’equilibre  qui  s’etablit  avec  les  conditions  tres  parli- 
culieres  du  milieu. 

Dans  l’etage  aerohalin,  au  fur  et  a  mesure  que  diminue  I'influence 
des  embruns,  des  especes  infeodees  aux  groupements  vegetaux  des  stations 
plus  continentales  apparaissent  progressivement.  Les  seules  variations 
rencontrees  demeurent  de  faible  amplitude.  Elies  sont  liees  le  plus  souvent 
a  la  topographie  et  a  l’exposition  de  chacun  des  habitats.  Ces  facteurs 
permettent  ainsi  de  comprendre  les  raisons  de  l'existence  dans  le  peu- 
plement  pionnicr  des  surfaces  cnsoleillees  ( Lecanoretum  alrae)  de  plusieurs 
facies  qui  se  differencient  d’autant  plus  facilement  que  leui  evolution 
se  fait  dans  des  directions  divergentes.  D'ailleurs,  des  ce  stade  de  la 
colonisation  des  parois  rocheuses  de  l'etage  aerohalin,  la  presence  d  especes 
dilTerentielles  manil'este  cette  diversite  ecologique.  A  titre  d  exemple, 
nous  pouvons  ciler  le  cas  de  Pcrtusaria  rupicola  et  V Oehrolcchia  parella, 


Source :  MNHN,  Paris 


914 


L.  J.  C.  MASSE 


Lichens  qui  font  preuve  d’une  predilection  accusee  pour  les  stations 
soumises  intensement  5  Taction  des  cmbruns  ;  ils  devienncnt  de  moins 
en  moins  frequents  plus  on  s'avance  5  l’interieur  des  ties  et  du  continent. 

Malgre  tout,  au  niveau  de  cet  etage,  la  situation  geographique  de  FAr- 
chipel,  la  tr6s  basse  altitude  et  la  faible  superficie  de  ses  terres  ddtermi- 
nent  une  homogen&te  certaine  de  la  vegetation. 

La  vegetation  des  etages  hygrohalin  et  hydrohalin,  telle  que  nous 
venons  de  la  decrire,  correspond  a  son  aspect  typique,  la  succession 
des  groupements  en  hauteur  etant  entierement  regie  par  le  phenomena 
des  marees.  Or  l’amplitude  des  marees  etant  faible  dans  1’Archipel,  tous 
les  peuplements  se  trouvenl  representes  sur  une  hauteur  totale  comprise 
entre  3  et  4  metres. 

La  nature  de  la  roche  n’intervient  que  peu  et  Findifference  des  Lichens 
marins  et  surmarins  dans  cet  habitat  singulier  vis  a  vis  du  substrat  :i 
deja  ete  mise  en  evidence  par  plusieurs  auteurs  (Weddel,  1875  a, 
Sernander,1912,  Du  Rjetz,  1932  et  des  Abbayes,  1934). 

L’absence  de  criques  rocheuses  et  de  falaises  importantes  dans  la 
dition  est  une  des  causes  de  l’absence  de  fortes  variations.  Partout,  en 
effet,  les  stations  sont  largement  ouvertes  aux  vents  et  exposees  a  la 
violence  des  vagues.  Les  seules  stations  abritees,  constituant  la  «  chambre  . 
sont  generalement  exemptes  de  formations  rocheuses  et  ne  permettenl 
ainsi  que  tres  rarement  de  deceler  les  incidences  de  ce  mode  abrite  sur 
les  populations. 

Cependant  quelques  observations  aident  5  une  meilleure  interpretation 
de  la  vegetation.  Dans  certaines  conditions  stationnelles,  se  cree  une 
succession  qui  s’ecarte  de  celle  decrite  ;  l’observation  de  ces  aspect' 
particulars  est  fort  instructive. 

a)  L’agitation  de  la  mer  a  une  grande  influence  sur  la  nettete  des 
etages.  11s  sont  particulierement  visibles  sur  les  cotes  rocheuses  a  penli 
peu  accentuee  oil  la  mer  se  retire  5  une  distance  appreciable.  Les  etages 
sont  alors  nets  et  bien  differencies  les  uns  des  autres,  les  differents  niveau x 
atteints  par  la  mer  determinant  seuls  cet  etagement.  Lorsque  la  roche  est 
violemment  battue,  coniine  par  exemple  l’extremite  de  la  pointe  Nord 
de  File  de  Penfret,  Pilot  de  Castel  Rael  ainsi  que  la  cote  Sud  de  l’ile  de 
Guiautec,  les  etages  sont  mal  representes  et  irreguliers ;  en  certains 
endroits,  ils  peuvent  meme  faire  defaut.  Seuls  s’implantent  encore  Verru- 
raria  maura  et  Lichina  pygmaea,  alors  que  les  echelons  superieur  et  moyen 
de  l’etage  hygrohalin  sont  absents  ou  fragmentaires  et  envahis  par 
V.  maura.  Cet  affolement  des  etages  est  cependant  assez  frequent  sur 
les  cotes  des  Glenan  sous  Faction  d’une  aspersion  par  les  vagues  tiv 
importante. 

b)  Lorsque  les  rochers  plongent  dans  le  sable,  notamment  au  fond 
des  quelques  petites  criques,  ce  sable,  souffle  par  le  vent  ou  en  suspension 
dans  Fean  de  mer,  joue  le  role  d’une  veritable  poudre  d'emeri.  II  polit 
la  roche  et  interdit  le  developpement  ou  le  maintien  d’aucun  Lichen. 
Seuls  quelques  thalles  de  Verntcaria  maura  peuvent  se  renconlrer  dans 
les  stations  les  plus  abritees. 

e)  Lorsque  les  rochers  de  l’etage  aerohalin  sont  recouverts  a  leur  sommel 
par  une  terre  sablonneuse  de  couleur  noiratre  et  lixee  par  une  vegetation 
phanerogamique  assez  abondante,  il  est  frequent  de  constater  l’existence 
de  nombreux  suintements.  Ms  out.  pour  origine  l'eau  pluviale  qui,  apres 
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avoir  circule  et  sejourne  pendant  une  periode  variable  dans  le  sol,  en 
a  dissout  les  sels.  Alors  que  l'eau  de  pluie  possfede  un  pH  de  6,4  (1),  celui 
de  l’eau,  a  la  sortie  de  la  dune,  est  de  10,0  (2).  Cette  eau  s  ecoule  a  la 
faveur  des  gouttieres  rocheuses  vers  la  mer,  et  pent  s'accumuler  et  stagner 
dans  les  cuvettes  ou  depressions  du  substrat  granitique  impermeable 
(figure  10).  A  proximile  immediate  de  toutes  ces  surfaces  subissant  le 
ruissellement  de  cette  eau  fortement  basique  et  riche  en  sels  dissous, 


et  correlativement  de  la  vegetation  sous  I'influence  des 
eaux  de  ruissellement  en  provenance  de  la  dune. 


s’im plan  tent  les  thalles  de  Verrucaria  maura  et  parfois  ceux  de  Lichina 
con  finis  et  de  Caloplaca  marina.  Ces  especes  remontent  ainsi  largement 
au-dessus  de  leur  niveau  bionomique  littoral  naturel ;  pour  cette  raison, 
elles  s’observent  bien  developpees  au  contact  direct  avec  les  especes 
du  Lccanoretum  alrae  et  du  Ramalinetum  scopularis. 

(1)  Les  valours  de  pH  ont  toutes  6td  mesurdes  au  mf-me  moment  et.  sont  done  compa¬ 
rables  entre  elles. 

(2)  D’autres  mesures  opdrdes  dans  des  stations  identiques  ont  fourni  des  valeurs  e 
des  variations  similaires.  Signalons  que  le  pH  de  la  terre  sablonneuse  dc  la  duue  est 
gdneraloment  voisin  de  7.0. 


Source :  MNHN,  Paris 
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En  dehors  tic*  sa  basicite,  cette  eau  pfirmet  la  realisation  a  son  proche 
voisinage  d'un  milieu  a  humidite  relative  de  l’air  ambiant  tres  eleve. 
Verrucaria  maura  et  Lichina  con  finis,  especes  baso-,  hygro-  on  meme 
hydrophiles  peuvent  ainsi  resister  eflicacement  contre  la  dessiccalion 
due  a  l’ensoleillement  generalement  vif  et  contre  une  emersion  continue 
et  venir  coloniser  ces  stations.  Les  surfaces  non  atteintes  par  l'inlluence 
de  cette  eau  presentent  un  elagement  normal. 

II  faut  cependant  remarquer  que  les  valeurs  de  pH  obtenues  el  citees 
precedemment,  effectuees  an  mois  d'avril,  ne  sonl  pas  constantes  au 
cours  de  l'annee.  Kn  effet,  pendant  la  saison  pluvieuse,  le  pH  de  cetle 
eau  de  ruissellement,  pouvant  stagner  dans  les  depressions  du  substrat, 
montre  des  valeurs  beaucoup  plus  faibles,  voisines  de  la  neutralitc,  cette 
can  ay  ant  dans  ce  cas,  dans  sa  presque  lotalite,  une  origine  meteorique 
directe.  Au  contraire,  au  cours  de  la  saison  seche,  il  se  produit  un  asseche- 
ment  total  de  ces  stations  :  la  dessiccalion  provoque  chez  les  lhalles  de 
Verrucaria  maura  un  craquelemenl  de  leur  surface  qui  devient  tres  areolee  ; 
cette  especc  vegete  ainsi  au  cours  de  cette  periode. 

tl.  LA  VEGETATION  LICHENIQUE  PSAMMOPHILE, 
TERRICOLE  OU  HUMICOLE. 

A.  --  La  vegetation  tehiucoi.k  et  humicole 

Sur  les  milieux  rocheux  percent  le  sol  vegetal,  de  nombreuses  cassures 
ou  lissures  humiferes  permettent  a  des  populations  licheniques  de  former 
le  passage  aux  associations  plus  franchemenl  lerricoles  constituees  en 
grande  majorite  par  des  Phanerogames.  Nos  observations  ne  concer- 
neront  done  que  cette  vegetation  annonciatrice  de  celle  plus  franchemenl 
terricole,  (|ans  laquellc  les  Lichens  de  la  famille  des  Cladoniacees  inler- 
viennent  d’une  maniere  preponderanle,  tant  par  leur  important  deve- 
loppement  et  leur  physionomie  caracteristique  que  par  leur  role  indis¬ 
pensable  dans  le  dynamisme  des  associations  saxicoles  de  I'etage  aero- 
halin  precedemment  decrites. 

Deux  types  de  populations  se  diilerencienL  selon  1'etat  ioni(|ue  du 
substrat. 

a)  Peuplemcnls  aciduphiles. 

Selon  la  texture  du  sol.  nous  distinguerons  deux  facies. 

1)  Facies  a  Cladonia  subrerairornis  dominant. 

11  se  developpe  sur  terre  humifere.  peu  epaisse  (1  a  5  centimetres  au 
plus)  et  a  texture  fine.  Ce  substrat  s'observe  sur  les  fenles  eL  fissures 
des  roche.rs  granitiques  et  aussi  lorsque  les  allleurements  rocheux  sonl 
plats,  arases  et  legerement  deprimes.  11  s’y  accumule  des  debris  mincraux 
et  organiques  qui  donnent  naissance  a  un  milieu  meuble  et  frais,  de  couleur 
noire  ties  intense  et  contenant  au  plus  5  a  10  %  en  poids  d’elements 
rocheux  grossiers  (1).  Le  pH  varie,  selon  les  stations  el  l’apport  de  debris 

( 1 )  Nous  en  tendons  par  •  elements  grossiers  ■  In  tract  ion  dVHemonts  mincraux  du  sol 
dont-  la  grosseur  excit.le  2  millimetivs. 
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coquilliers  et  de  sel,  de  4,6  a  6,5,  les  valeurs  les  plus  frequentes  ctant 
toutes  inferieures  a  5,0. 

Le  tableau  phytosociologique  synthetique  23  met  en  evidence  le  rdle 
physionomique  important  joue  par  les  Cladoniacees  de  type  biologique 
cl,  chez  lesquelles  le  thalle  primaire  acquiert  de  grandes  dimensions. 


Tab 

I.EAU  23 

Peuplement  h  Oladonia  subcervicornis 

Peuplement 
Cladonia  Nylan¬ 

dominant :  terre  humifere 

deri  dominant  : 

sans  graviers. 

terre  lmmif^re 

lJm 

graveleuse. 

biologiques 

GaractMstiq ues  : 

cl 

Cladonia  subcervicornis 

V  1 

-  4 

V 

+  ~  3 

cl 

Cladonia  Nylanderi 

V 

1  3 

Ph 

Sedum  anglicum 

III 

3 

III 

+  —  3 

Compagnes  : 

CL 

Cladonia  rangiformis 

V  +  - 

4 

V 

+  —  2 

cl 

Cladonia  foliacea 

V  + 

3 

V 

-|-  —  3 

CL 

Cladonia  subrangiformis 

HI  + 

II 

+  -  -  1 

cl 

Cladonia  verticillata 

II  +  - 

-  1 

II 

+  —  1 

CL 

Cladonia  furcata 

I  4-  - 

-  1 

II 

+  —  1 

CL 

Cladonia  chlorophaea 

i  4.  _ 

1 

II 

+  —  1 

Cornicularia  tenuissima 

i  +  - 

1 

III 

+  —  1 

CL 

Cladonia  mitis 

i  +  - 

1 

II 

+  —  1 

CL 

Cladonia  mediterranea 

i  +  - 

-  1 

I 

CL 

Cladonia  coccifera 

I 

+  —  1 

Pa 

l’eltigera  polydactyla 

i  +  - 

-  2 

Pa 

Peltigera  malaeea 

i  +  - 

Nephroma  lusitanicum 

I 

+  —  1 

Pli 

Sedum  acre 

ii  +  - 

-  3 

II 

+  -  -  3 

Ph 

l’lantago  coronopus 

V  +  - 

-  2 

V 

1  '  * 

Ph 

Mibora  minima 

in 

-  3 

II 

M 

Polytrichum  piliferum 

n 

-  3 

II 

+  —  2 

M 

Tortula  sp. 

ii  +  - 

-  1 

I 

+  -  l 

et  quelques  autres  Phandro- 

games  compagnes. 

Le 

peuplement  est  generalement  forme,  les 

Cladoniacee: 

s  et  les  Sedum 

constiluant  des  coussinets  denses  et  tres  resistants  aux  agents  mecaniques, 
particulierement  au  vent. 

Lorsque  le  pH  est  inferieur  a  6,0,  le  peuplement  rencontre  est  identique 
a  celui  de  la  terre  humifere  des  formations  rocheuses  de  l’interieur  du 
Massif  Armoricain  (Masse.  1964).  Nous  y  retrouvons  les  3  especes  carac- 
teristiques  : 

Cladonia  subcendcnrnin 
Sedurn  anglicum 
Polytrichum  piliferum 

Lorsqu’au  contraire,  tres  exceptionnellement,  le  pH  atteint  ou  depasse 
(5,0,  une  espece  compagne  differentielle,  preferante  des  milieux  neutres 
ou  subneutres,  apparail  :  Sedum  acre.  Son  rdle  physionomique  et  dyna- 
mique  est  semblable  a  celui  de  .S',  anglicum  totalement  absent  dans 
ce  cas,  car  cette  dernitre  est  une  espece  stenoionique  acidophile. 


Source :  MNHN,  Paris 


918 


L.  J.  C.  MASSE 


Ce  peuplemenl  represente  le  slade  pionnier  dc  la  colonisation  des  parois 
roc-heuses  par  des  especes  terricoles.  II  fouinil  un  humus  abondant  qui 
aide  ainsi  a  l'installatiOn  de  nombreuses  Angiospermes. 

2)  Facies  a  Cladonia  Nylanderi  dominant. 

Le  substrat,  lout  en  reslant  humifere  et  acide.  contient  un  pourccn- 
tage  eleve  en  elements  mineraux  grossiers  sous  forme  de  graviers  donl 
la  grosseur  varie  le  plus  souvent  de  2  millimetres  a  2  centimetres.  La 
teneur  en  poids  total  d’une  fraction  donnee  de  cette  terre  varie  de  30 
a  70  %.  Cette  terre  graveleuse  possede  une  couleur  brune  ou  brun-noir 
selon  sa  richesse  en  humus  et  son  pH  varie  de  5,0  a  0,3.  11  est  d'ailleurs 
presque  toujours  compris  entre  les  valeurs  5,2  k  5,0. 

Au  point  de  vue  composition  iloristique,  en  dehors  de  la  presence 
constante  de  Cladonia  Nylanderi,  ce  facies  ne  comporte  aucune  modifi¬ 
cation  notable  par  rapport  au  facies  precedent  (tableau  23). 

b)  Peuplemenls  neutro-basophiles. 

Lorsque  le  substrat,  enrichi  en  carbonate  de  calcium  par  d'imporlants 
depots  coquilliers  et  en  sels.  possede  un  pH  4gal  ou  superieur  &  7,0,  s’ins- 
talle  un  peuplement  caracterise  par  deux  especes,  l’une  de  couleur  jaune 
ou  jaune  cilrin,  Fulgensia  fulgens,  l'autre  vert  brunatre,  Squamarina 
rrassa.  Leurs  thalles  acquierent  un  tres  beau  developpement  en  raison 
de  leurs  types  physionomiques  placodiomorphe  et  squameux. 

Les  especes  caracteristiques  sont  les  suivantes  : 

Fulgensia  fulgens  Tonwia  aromatica 

Squamarina  crassa  Dermatocarpon  hepatioum 

Oollema  tenax 

et  les  compagnes  les  plus  frequentes  : 

Cladonia  rangiformis  Peltigera  rufeseens 

Cladonia  subrangiformis  Cormcularia  tenuissima 

Cladonia  foliacea  Leptogium  pulvinatum 

Elies  s’implantent  en  general  sur  une  terre  sableuse  calcarifere  donl 
la  teneur  en  carbonate  de  calcium  en  %  du  poids  total  varie  de  5  k  50  " 
selon  la  station.  Elies  forment  de  petits  ilots  separes  et  disperses  parmi 
la  vegetation  phanerogamique  des  dunes  ou  pelouses.  En  effet,  ellrs 
peuvent  s’observer  sur  terre  humifere  calcarifere  (5  a  10  %)  et  succfedei  i 
alors  au  Placynlhietum  nigri,  association  eu-saxicole  d^crite  precedemmeiU. 

Elies  s’accroissent  egalement  sur  sables  humiferes  des  dunes,  lorsqn 
la  roche  tend  a  aflleurer  mais  reste  recouverte  par  une  couche  peu  epaiss 
de  0,5  4  3  ou  5  centimetres  d’un  sable  riche  en  carbonate  de  calcium 
puisque  sa  teneur  peut  atteindre  60  %.  Ce  sable  est  riche  en  fragment-- 
et  debris  de  coquilles  grossiers,  mais  une  analyse  de  la  fraction  fine  (ele¬ 
ments  inferieurs  a  200  microns)  nous  a  permis  de  demontrer  la  encon' 
une  teneur  en  carbonate  de  calcium  elevee  puisque  parfois  egale  a  38  %• 
notamment  pour  les  stations  de  File  du  Loc'h. 

Ce  groupement  correspond  au  Fulgensietum  fulgentis  decrit  par  Gams 
en  1938  (d'apr^s  Klembnt,  1955),  mais  n’en  represente  qu’un  etat  fra^- 
mentaire.  11  couvre  toutes  les  stations  calcaires  dc  l’Europe  continental' 
et  esl  thermo-photophile,  xerophile  el  basiphile.  II  exige  un  pH  compn 
entre  7,2  et  8,0.  Or,  dans  les  stations  de  l'Archipel,  ses  valeurs  oscillenl 
entre  7,0  et  8,6. 


Source :  MNHN,  Paris 
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L’isolement  et  l'eloignement  geographique  des  Gldnan  ct  la  rarete 
des  stations  calcaires  dans  le  Massif  Armoricain  expliquent  l'absence 
de  certaines  especes  calcicoles  strictes.  Malgre  tout,  cette  association 
se  rencontre  suflisamment  bien  individualisee  tant  par  sa  composition 
floristique  et  physionomique  que  par  l’existence  de  conditions  station- 
nelles  remarquables  pour  pouvoir  Hre  rapporlee  avee  certitude  au  Fulqrn- 
sietam  fulgent  is. 


B.  —  La  vegetation  lichenique  psammophile 


La  violence  des  vents  associee  a  la  planeite  des  terres  de  l’Archipel 
font  que  les  formations  dunaires  sablonneuses  sont  souvent  remaniees 
et  en  perpetuel  mouvement,  a  1'exception  de  quelques  points  abrites. 
Dans  cet  habitat,  s'installe  une  vegetation  en  majorite  phanerogamique, 
apparentee  aux  peuplements  des  dunes  en  voie  de  fixation  et  caracte- 
risec  par  une  Mousse  Torlata  ruraliformis  et  une  Graminee.  Phleurn  arc- 
milium.  L'association  formce  correspond  au  Torlulclo-Phleetum  arenarii 
(Hocquette,  1927)  Br.-Bl.  et  de  Leeuw  appartenant  a  1’alliance  du 
Koelerion  albesceniis  cree  par  Tuxen  en  1937. 

Le  sable  de  texture  generalement  fine  est  coquillier,  mais  la  teneur 
en  carbonate  de  calcium  varie  dans  d’assez  larges  proportions,  de  2  a 
20  %  le  plus  souvent.  Les  valeurs  du  pH  sont  comprises  entre  6,0  et  7,5. 
Les  Lichens  les  plus  frequemment  representes  sont : 

Cladonia  foliacea  Peltigera  rufescens 

Cladonia  rangiformis  Peltigera  eanina 

Cladonia  subrangiformis  Peltigera  polydaotyla 

n — -  Collema  tenax 

Leptogium  pulvinatum 


I  Is  ne  constituent  que  des  especes  compagnes  associees  &  de  tres  nom- 
breuses  Phanerogames  colonisant  les  sables  des  dunes  (voir  page  875). 
Ce  peuplement  est  trts  generalement  photo-  thermophile  et  neutrophile. 


CONCLUSIONS  GfiNfiRALES 

La  dition  est  remarquable  au  point  de  vue  floristique  par  sa  richesse 
et  par  ses  caracteres  particuliers  en  rapport  avec  sa  situation  geographique 
et  ses  conditions  climatiques  exceptionnelles,  eu  egard  a  sa  latitude.  Le 
climat  se  caracterise  par  son  atlanticite  mais  sa  teinte  d'une  nuance 
mediterraneenne  marquee.  La  ilore  lichenique  rencontree  reflete  ces  deux 
tendances  par  l’existence  d’un  nombre  important  d'especes  atlantiques 
et  d'especes  d’appartenance  mediterraneenne.  Parallelement  d’ailleurs, 
de  nombreux  auteurs  ont  insiste  sur  les  particularites  de  la  ilore  vascu- 
laire  de  l’Archipel  des  Glenan  qui  coincide  avec  la  limite  absolue  Nord- 
occidentale  de  l’espece  mediterraneo-atlantique  Crepis  bulbosa,  et  de 
l'endemique  franfaise  atlantique,  Omphalodes  lilluralis.  De  meme,  Corij- 
uon  (1952)  fait  mention  de  la  Charophycee,  Chain  galioides ,  dont  le 
comportement  est  analogue  a  ces  deux  especes.  A  ces  dernieres,  s’ajoute 
un  lot  eleve  de  Phanerogames  appartenant  aux  deux  elements  chorolo- 
giques  cites  (des  Aerates,  1912,  1945  el  1951).  D'autre  part,  la  presence 
de  l'endemique.  Narcissus  J.oiseleuri,  traduit  l  originalite  floristique  de 
ces  lies. 
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L’etude  de  la  (lore  liclienique  nous  a  pcrniis  d’observcr  pour  It  premiiTe 
fois  en  France  Caloplara  litlorea  et  Aspicilia  leprosescens,  ainsi  que  deux 
especes  inedites  pour  le  Massif  Armoricain,  Perlusnria  excludens  el  Aspi¬ 
cilia  mediterranea.  Elle  apporte  en  mcme  temps  une  meilleure  connais- 
sance  de  la  repartition  geographique  des  Lichens  armoricains. 

Sous  l'angle  sociologique.  la  diversity  des  conditions  ecologiques  stalion- 
nelles  est  confirmee  par  le  noinbre  eleve  de  groupements  et  de  facies 
reconnus  selon  les  methodes  de  l’analyse  phytosociologique  moderne, 
alors  que  les  travaux  anterieurs  analogues  se  resumaient  a  de  simples 
releves  lloristiques.  En  particulier,  nous  decrivons  pour  la  premiere 
fois  l'association  pionniere  des  surfaces  rocheuses  ensoleillees  de  l’etage 
aerohalin,  le  Lecanoretum  alrae.  Son  etude  detaillee  nous  a  permis  de 
mellre  en  evidence  et  d’individualiser  quatre  facies  inedits  en  function 
des  conditions  Ecologiques  slationnelles  (tableau  24).  Nous  signalons 
egalement  l’existence  d’un  peuplement  a  C.atoplaca  liltorea,  espece  ignoree 
jusqu’a  present  en  France  et  dont  les  exigences  ecologiques  et  l'ex tension 
verticalc  restent  a  preciser  sur  les  cotes  allantiques  et  mediterraneennes. 
Cependant,  une  grande,  homogeneity  se  manifeste  vis  a  vis  de  la  vegetation 
saxicole  halophile  de  1’Europe  avec  laquelle  les  affinites  sociologiques 
sont  tres  grandes. 

11  semble  que  les  seules  variations  observees  doivent  etre  rapportees 
a  l’intervention  de  la  texture  de  la  roche  et  de  la  repartition  geographique 
des  especes.  En  effet,  la  texture  de  la  roche  joue  un  role  primordial  sur 
les  facultes  d’implantation  et  la  densite  des  peuplements.  Aujourd’luii 
prevaut  1’opinion  selon  laquelle,  dans  les  groupements  rupicoles  et  halo- 
philes,  le  substrat  intervient  beaucoup  par  son  organisation.  La  roche 
et  ses  produils  de  decomposition  sounds  aux  embruns  et  au  phenomene 
des  marees  Offrent  une  reaction  nettement  basique  et  restreignent  ainsi 
1’ importance  de  sa  nature  mineralogique. 

L'autre  facteur  est  la  variability  geographique  des  especes  qui  parti- 
ei])cnt  aux  peuplements.  Mais  en  general,  le  passage  d’une  region  lloris- 
lique  a  une  autre  est  trEs  progressif ;  le  long  du  littoral  armoricain,  les 
iles  de  Cdenan  constituent  une  limite  logique  et  naturelle  d’un  fort  contin¬ 
gent  d’especes  d’alfinites  meridionales  et  aux  exigences  thermiques 
precises.  Cependant,  certaines  autres,  possedant  la  meme  chorologie, 
Iranchissent  cetle  limite.  De  meme,  l’absence  ou  la  tres  grande  rarete 
des  especes  nordiques  dans  l’Archipcl  est  notable. 

Avant  que  de  conclure  a  l'originalite  de  la  llore  et  de  la  vegetation 
Jlcheniques  ou  meme  vasculaires  des  iles  de.  Glcnan,  une  documentation 
approfondie  sur  les  stations  armoricaines  proches  ou  eloignees  fait  actuel- 
lemenl  defaut ;  elles  sont,  en  effet,  encore  tres  nombreuses  a  prospector 
el  ces  lacunes  ne  nous  permettent  guere  de  tirer  des  conclusions  precises 
et  definitives. 

Knlin,  cette  etude  ne  pretend  pas  resoudre.  les  innombrables  problemes 
ecologiques  poses  par  le  milieu  dont  le  role  est  essentiel  dans  la  differen- 
ciation  et  l’individualisation  des  communautes  vegetales.  Elle  ne  constitue 
qu’une  contribution  modeste  a  une  meilleure  connaissance  des  associations 
saxicoles  cdtieres  qui  apparaissent  comine  des  gioupements  stables, 
en  equilibre  avec  leur  milieu  tres  particulier,  cquilibre  dont  l’analyse 
experimentale  seule  pourra  fournir  une  comprehension  plus  complete. 


Source  :MNHN, 


TABLEAU 


1  L' 


IDES 


ESAU. 


adoptees  (apud 

DU  RIETZ). 

PEUPLEMENTS  SAXIGOLES 

fEUPLEMENTS  TERRIOOLES 

OU  HUKIC0LE3 

PEUPLEMENTS  PSAMKOPHILBS 

ECtlELEE  DBS  PUREES 

STAGE 

AER0HA1IN 

| 

1 

| 

| 

PHOTOFH1L1E 

Peuplements  .  P1ACYNTHIETUM 
calciphllee  '  NIGRI 

'  L.  ATRAE  - »  PARMELIETUM 

Rochera  plats  COHSPBKSAB 

L.  ATRAE 
sur  galete 

Peuplements  .  LECANORSTUH  °rouPe“®"*  h 

acidophllea  '  ATRAE  ’  L>  le[  “P^atilia 

L.  ATRAE  - »  RAMALIHBTUK 

A  P.  rupicola  SOOPULARIS 

SG.APHILIB 

tluel-aes  eapiecea 
crus  ,  cees  photo- 
phob 

C-rou  -sent  A 

*  sale  baeiques  : 

-:J1S-HSIBTUK  PULGENTI3 

G1  idonia  Nylanderi 

FULOEN3IETUK  PULGENTI3 

TORTULETO-PHLSETUM  are- 

OladoniaciSea  et  quelauea 
Peltigera 

Milieu  aous  1*  influence 

dea  eabruna 
main  J amnia  submerge? 

STAGE 

HYOROHALIN 

Echelon  supdrieur 

Xanthoria  parietina  + v s 

*  V  Galoplaoa  k 

Aspersion  rdgulidre  et  submer¬ 
sion  de  26  A  2  Joura  par  an 

Echelon  m°yen 

o  CALOPLACSTUH  0  0  0 
0°  0°  MARINAS  0°  0°  o°  Q 

Submersion  de  2  A  28  Jours 
par  moia 

°o  °o  t-'v  3y  "^oonfiniafirode  td|  vy  vy  *y 

V*  \  Vv  %  VERRUCARIETUlj  HADBAi.  ,  vy  vy  vy  vy 

KYDROHALIN 

Echelon  superieur 

Peu  [element  A  liehma  nr-  a 

Submersion  rdsullAre 

Source :  MNHN,  Paris 


FLORE  ET  VEGETATION  LIGHKN lol' ES  DES  ILES  GLENAN  921 
BlBUOGUAVllIE 

Abbayes  (II.  ons).  1924.  Lichens  reeoltfjs  en  Loire-Inferieure  et  dans  quel- 
ques  local it6s  de  Vendee  et  de  Maine-et -Loire  ( 1 1  erborisationa  de  1923  et 
1924)  (Bull.  Hoc.  Sc.  Xat.  Guest  France.  4e  sen,  IV,  Nantes,  p.  31-54). 

1931.  Observations  sur  les  Lichens  marine  et  mari times  du  Massif  Armo- 
ricain  (Note  preliminaire)  (Bull.  Soc.  Sc.  Bretagne.  VIII,  fase.  3-4.  p.  40-o4 ). 

-  1934.  La  vegetation  liohenique  du  Massif  Armoricain.  Etude  ehoro- 
logique  et  eoologique  (Bull.  Soc.  Sc.  Xat.  Guest  France ,  5*  sor.,  Ill,  Nantes 
(1933),  1934,  297  p.). 

—  1935.  —  Contributions  a  I'etude  du  Narcisse  des  lies  Glenans  (Finistere)  I 
{Bull.  Soc.  Sc.  Bretagne,  XII,  fase.  1-2.  p.  119-124). 

1936  a.  Contributions  a  I'etude  du  Narcisae  des  lies  Glenans  (Finistere). 
II.  Morphologic  des  chromosomes  somatiques.  Livre  jubilmre  dedie  au  Pro- 
fesseur  Lueien  Daniel,  p.  413-419,  5  fig.  Oberthur,  Rennes. 

—  1936  b.  -  Contributions  nonvelles  a  la  connaissance  des  Lichens  annori- 
cains  II  (Bull.  Soc.  Sc.  Bretagne.  XIII,  fase.  3-4,  p.  122-144). 

1939.  Revision  ruonographique  des  Cladotvia  du  sous-genre  Cladina 
(Lichens)  (Bull.  Soc.  Sc.  Bretagne.  XVI.  fase.  h.  s.  n"  2.  156  p.j. 

1942.  L'dlement  mdditerraneen  spontane  de  la  flore  armoricaiue  (<J.  B. 
Soc.  Biogeogr,,  I9P  annde,  n°  162-163),  p.  41-44). 

1945.  L’eleinent  atlantique  de  la  flore  vasculaire  armoricaine  (Bull. 
Soc.  Sc.  Bretagne.  XX.  fase.  1-4.  p.  55-70). 

et  Duvigneaijd  (P.),  1947.  Un  nouveau  Lichen  meditenanco-atlantique 
Cladonia  mediterranea  Duv.  et  des  A  lib.,  suivi  de  sa  distribution  au  Portugal 
par  C.  N.  Tavakf.s  (Her.  Bryol.  el  Lichcnol.  n.  s.,  16,  fase.  1-2.  p.  95-104). 

Abbayes  (II.  DES),  1949.  —  La  limite  de  repartition  de  Cladonia  Nylamleri 
A.  X.  P.  Coutinbo  (Lichens)  dans  l'ouest  de  la  France  (Rev.  Bryol.  el  Liclienol., 
18,  fase.  3-4,  p.  175). 

1951.  —  Essai  sur  les  Umites  du  sous-secteur  pity  togdograph  i q ue  armoricain 
et  sur  sa  subdivision  en  districts. LXXVIe  Congris  Soc.  Savantes,  Paris, 
p.  249-263. 

—  1959.  —  L’aire  geographique  de  Cladonia  mediterranea  Duv.  et  des  Abb. 
(Lichens)  et  son  dcologie  d'aprfes  de  nonvelles  observations  (See.  Bryol.  el 
LicMnol,  n.  s..  28.  fase.  3-4.  p.  355-358). 

-  I960.  —  L’aire  geographique  de  Cladonia  mediterranea  Duv.  et  des  Abb. 
(Lichens)  et  son  ecologie  d'apres  de  nonvelles  observations.  Supplement 
(Rev.  Bryol.  et  Liehenol..  n.  s.,  29.  fase.  1-2,  p.  118-119). 

Aim  (T.),  1961.  -  Taxonomic  studies  on  reindeer  Lichens  (Cladonia  subgenus 

Cladina)  (Ann.  Bot.  Soc.  Vanamo,  32,  n°  1.  160  p.). 

Angot  (A.),  1911.  -  Etudes  sur  le  c-limat  de  la  France.  Regime  des  pluies 

(Premiere  partie  :  considerations  gdndrales.  Region  du  Not'd- Quest)  (Annates 
du  Bureau  Central  Meteorologigue  de  France,  I,  p.  109-236). 

Boor.Y  de  Lesdain  (M.),  1923.  -  Notes  lichenologiques  XX  (Bull.  Soc.  bot. 
France,  70  (n.  s.  t.  23),  p.  277-283). 

Braun-Blanquet  (J.),  1928.  -  Pflanzensoziologie.  Gruntlzuge  der  Vegetatious- 

kunde.  I.  Auflage,  Berlin  1928  et  2.  Auflage,  Wien,  1951,  631  p. 

Chevalier  (A.).  1924.  -  Une  excursion  aux  lies  Glenan  (Bull.  Soc.  bot.  France, 
71  (n.  s.  1.  24).  p.  523-540). 

Cogue  (J.),  1960.  —  Schist.es  cristallins  et  granites  en  Bretagne  mcridionale. 
Le  domaine  de  1’ Anticlinal  de  CornouaiUe.  Ministere  tie  l'lndustrie.  Memoires 
pour  servir  a  l' explication  de  la  Carte  Geologigue  detaillee  de  la  France.  Paris, 
Imp.  Nat.,  382  p. 

Corili.ion  (R. ).  1952.  —  Churn  galioides  DC.  Ses  localities  franyaises  el  leur 
repartition  geographique  (Bull.  Sue.  bol..  France,  99.  u°  8-9.  p.  318-320). 

Crib  ( L. ).  1877.  -  Essai  sur  la  vegetation  de  I'Archipel  Cliause.v  (Manche) 

suivi  d  une  florule  comparee  des  iles  de  la  Manche  (Jersey.  Guernesey.  Alder¬ 
ney  et  Serk)  (Bull.  Soc.  fAnn.  Xormandie,  2*  sdr..  X«  vol.,  Caen,  44  p.). 

—  1886.  —  La  vegetation  des  cdtes  et  iles  bretonnes  (Ann.  Sc.  Nat.  de  Bordeaux 
el  du  Sud-Ouest,  1886,  p.  145-164). 


Source :  MNHN,  Paris 


MASSE 


)  vvv  uk  ViKVii.i.E  (A.),  1929.  -  Excursion  au  Laboratoire  Maritime  ile  Saint- 
Servan  et  a  rile  Cczombie  (4  avril  1929)  {Bull.  Mayewne-Sciences,  1928-1929, 

_1j|93o|'  _  Existence  d’une  zone  de  v6g6tation  inddite  sur  le  littoral  du  Massif 


^  &  Caloplaca 


,  CXCI, 


577, 


1  (G.  It.  Acad, 
r  le  littoral  atlantique  {Bull.  Mayenne- 
ur  le  littoral  atlantique  {Man.  Soc.  Bio- 


Armoricain  : 

Paris). 

-  1932.  —  Les  zones  rle  Lichens  su 
Sciences,  1931-1932,  Laval,  34  p.). 

_  1940.  —  Les  zones  de  vcgdtation  s 

giogr.,  7,  Paris,  p.  205-351 ). 

DiioF.uus  ((L),  1935.  —  Das  ozeanisclie  Element  der  Strauoh-  uud  Laubfleehteu 
von  Skamlimivien  (.let.  Phytageogr.  Suecica,  VII.  411  p.). 

1954.  -  The  Lichen  Genus  Collema  in  Europe.  Morphology,  taxonomy, 
Ecology  (Symbolm  Botanicae  Upsalienses,  XIII,  2,  499  p.,  27  pi.). 

Dizerbu  (A.-1I.)  et  Verdob  («'.).  1965.  —  Un  AnagalUs  mdconnu  de  la  flore 
franyaise,  Auagallis  parvijlora  Hoffm.  et  Link  (.•!.  micrantha  G.  G.)  (Prium- 
lacees)  {Le  Monde  des  Plantes ,  n°  346,  janvier-mars,  p.  5-6). 

Dominique  (Abbe  J.),  1884.  -  Catalogue  annote  des  Lichens  du  littoral  de 
la  Baie  de  Bourgneuf  (.Itm.  Bor.  Acad.  Loire- Inf  Me  ure,  Nantes,  39  p.). 

D nOHAUFOUR  (P.),  1948.  Recherehes  dcologiqnos  sur  la  chSuaie  atlantique 
franyaise  (.Dm.  lie.  Nat.  Eaux  el  For.,  Nancy,  332  p.). 

Du  Rietz  (G.  E.).  1921.  Zur  methodologischen  Grundlage  der  modernen 
Pflanzensoziologie.  Wien,  1921,  272  p.. 

--  1925  a.  -  Gbtlandische  Vegetationatudien  (svtnsk.  \  alsociol.  Sallslc.  Uaiut- 
lin gar,  II.  Uppsala,  66  p.).  ,  ,  ,  _  .„  _  . 

1925  b.  Die  llauptziige  der  Vegetation  der  lusel  Jungfrau  (ov.  Bol. 
Tidskr.,  Bd  19,  11.  3,  p.  323-346).  ,  ,  ,  „  ,  , 

_  1932.  —  Zur  Vegetationsnkologie  der  Ostsohwediscnen  Kiistenfelsen  {Ball. 

But.  Gentralbl.,  Bd  XLIX,  p.  61-112). 

_  |947.  _  Wellengrenzen  als  iikologisclie  Aquivalente  der  Wasserstandshmen. 

{Festskrift  tillagnad  Prof.  Nils  von  Hofsten,  Bd  25,  p.  534-550). 

Embekof-r  (L.),  1932.  Sur  one  formule  climatique  et  ses  applications  en 
Botanique.  La  Meteorologie  Nalionale,  Paris,  p.  423-432. 

Ekichsen  (C.  P.  E.),  1929.  —  Die  Fleehten  des  Moriinensgebiets  von  Ostsckles- 
”  wig  mil  Berueksiehtigung  der  angrenzenden  Gebiete  {Verh.  But.  Ver.  Prov. 
Brandenburg,  LXXI,  p.  85-129).  „ 

1936.  —  PerlusaHttceae  (Rabenh.  Krypl.  PI.  v.  Deutschland.  OsUrrevsh  u. 
d.  Schweiz,  Bd  9.  Abt.  5,  1,  p.  321-728). 

-  1939.  Neue  und  kritische  deutsche  Lichenen  ( Mitteil .  Inst.  f.  Allgem. 
Bol.  im  Hamburg,  Bd  10.  p.  394-417). 

1940.  Neue  Pertusarien  nebst  Mitteilungen  uber  die  geographisehe  Ver- 
breitung  der  curopaischen  Arten  (.Dm.  Mycologici,  XXXVIII.  n°  1,  p.  16- 


.  _  1957. _ Fleehten  flora  von  Nordwestdeutschland.  G  .  Fischer  Verlag.  Stutt¬ 

gart.  411  p. 

Gahf.ck.au  (E.),  1903.  -  Essai  sur  la  geographic  botanique  de  Belle-lIe-en-Mer 
[Mini.  S or.  Sc.  Sul.  Math.  Cherbourg.  XXXIII,  p.  177-368). 

1905-1906.  Supplement  ii  l’essai.  {Ibid..  XXXV,  |>.  399-414). 

Garenc  (P.),  1957.  —  Contribution  a  l’etude  du  climat  dentre  Loire-Inferieure 
et  Gironde  il'apres  des  archives  climatologiqueS  inddites.  Memorial  de  la 
Meliorologie  Nalionale,  n°  44,  Paris,  197  p. 

Gausses  < H -)  et  Baonools  (F.),  1952.  —  L'indice  xerothermique.  (Bull.  dss. 
Franf.  Geoqr.,  Paris). 

—  1953.  Saison  seelio  el.  indice  xerothermique.  Documents  pour  Les  cartes 
de  productions  vcgltales.  Toulouse.  Et  :  {Bull.  Soc.  Hist.  Nat.  Toulouse,  88. 
p.  193-239). 

Gkummann  (V.).  1937.  —  Vegetationsiikologischo  Fleehtenstudien  an  Lichina 
coiifuiis  und  Verrucaria  maura  in  deutsclien  Kfistengebiet  von  Hiddensee 
(Heih.  Bol.  Gentralbl..  Bil  56,  p.  353-408). 

1903.  Catalogue  Lichens  m  Hermaniae.  G.  Fischer  Verlag,  Stuttgart, 
208  p. 


Source :  MNHN,  Paris 


STATION  LIC1IKNIOUES  UES 


923 


Guilciikk  (A.),  1937.  Lea  lies  <le  Glenan  et  leurs  abords  (Bull  Assoc.  Geoor 
Francois,  n<*  103,  avril  1937,  p.  72-79).  J 

Gotlchek  (A.)  1948  -  Le  relief  de  la  Bretagne  meridionale  de  la  Baie  de 

Douamenez  5  la  Vilaine.  La  Roche-sur-Yon,  11.  Potter  Imp.,  082  p. 

Makulinen  ( K - ) ,  1954.  Die  Flechtengattung  Oanddariella  Muller  Arco- 
yiensis  .nit  besonderer  Uenieksiehtigung  ihres  Auftretens  und  Hirer  Ver- 
ureitung  m  !■  euuoskandien  (Ann.  liol.  Hoc.  Vanamo,  27  n"  3  127  p  ) 

II armand  ( Ahbi?.  .1 . 1 905  - 1 9 i Urt»»  *  fmm.  II. tRlRgUR  syatimatique 
et  descript.if,  5  volumes  parus.  Paris,  P.  Klineksieck,  1185  p. 

Hayren  (E . ),  1914  Uber  die  Land  vegetation  und  Flora  der  .Weeresfelsen 
von  rvanmnne  (Acta  pro.  F.  et  FI.  Fenniea,  32.  n°  1.  170  p.). 

Hillman  n  (.1.),  1930.  -  Parmeliaceae  ( Uabenh .  Erupt.  FI.  v  Deutschland 

Osterreich  u.  d.  Schweiz,  Bd  9,  Abt.  5,  3,  309  p.).  veuisciuana, 

H coquette  (M.)  1927.  -  Etude  sur  la  vegetation  et.  la  (lore  du  littoral  de  la 
Mer  du  Nurd  de  Nieuport  k  Sangatte  (Arch,  de  Hot.,  1.  Mem.  4,  179  p.). 

H  vf  umV’o1895.''  "  I:i.che,ls  Voltes  a  Vi  re,  Mortain  ct  au  Mont  Saint- 
.Mieliel  (Hull.  Soc.  lmm.  A  onnandie,  4P  ser.,  8.  fa. sc.  3,  Caen,  39  p.). 

Jaocakd  (P.).  1929.  Considerations  sur  le  coefficient  g6n$rique  et  sa  signifiea- 
I  ion  floristique  et  phytosociologique  (Hull.  Hoc.  hoi.  France.  76.  1929.  p.  47-00). 

.Fami-.s  (p  W  ).  1902.  Angiocarpous  Lichens  in  the  British  Isles:  2  ( The 
Jjichenologist,  vol.  2,  part  1,  p.  80-94). 

Klkment  (O.) ,1955.  —  Prodromus  der  mitteleuropaisehen  FleclitengeseU- 
schaften  (Fedd.  reperl.,  Belli.  135,  194  ji. ). 

Knowi.es  (M  G  )  1913.  —  The  maritime  and  marine  Lichens  of  Howtb  (Sclent. 
Proc.  Roy.  Dublin  Soc.,  14,  p.  79-143). 

Le  Jons  (A  ).  1859.  —  Lichens  des  environs  de  Cherbourg  (Mini.  Soc.  Impel-. 
Sc.  Nat.  Cherbourg,  VI,  108  p.).  1 

L™G?  E;}’  !93®-,  [2l!'iC,TT'  Kryl,L  FL  v-  Deutschland,  Osterreich 

u.  d.  Schweiz,  Bd.  9,  Abt.  6,  p.  37-188). 

Maas  8miuj,i  in.  \ L947.  Rqri, . ,f  n„  Uohra.  of  lira  Xhi,,.,. 

lands  1.  Parmeliaceae.  ( Blumea  0,  Leiden,  199  p.). 

Mackenzie  Lamb  (I  )  1940.  -  Lichenological  Notes  from  the  British  Museum 
uerbanuni  ^IV .  Khizocarpon  sect.  Catocarpon  in  the  British  Isles  (Journ.  of 


r  interesting  Swedish  Lichens.  VII  (Bola- 


Bot.,  June  1940.  p.  129-138). 

Magnusson  (A.  II.),  1932.  --  New 
niska  Notiser,  p.  417-444). 

1936.  Acarospomccne  und  Thclocarpaceae  ( Rabenh .  Erupt.  FI.  v  Deutsch¬ 
land,  Osterreich  u.  d.  Schweiz,  ltd.  9,  Abt.  5,  1,  p.  1-318). 

MfrrJboROMXiiB  nationale,  1942.  —  Etude  climatologique  de  la  Bretagne 
(sans  references  des  annees  considdrdes).  Office  National  Mdtdorolo.no uo 
(iTimatologie).  Rennes,  juillet  1942. 

Mass6  (L.),  1963.  —  Lichens  nouveaux  ou  intdressants  pour  le  Massif  Armo- 
ricain  11  (Bull.  Soc.  Sc.  Bretagne.  38.  fasc.  1-2,  p.  49-00). 

-  1964.  Recherches  phytosociologiques  cl  dcologiipies  sur  les  Lichens  des 
schistes  rouges  cambriens  des  environs  de  Rennes  ! L-et-V  )  (Vegetal io  XII 
fasc.  3-4,  p.  103-222). 

Mattick  (F.),  1932.  Bodenreaktion  und  Fleohtenvorbreitung  (Beih.  Bol 
Oentralbl.,  Bd  XLIX,  Erg.-Bd.,  p.  241-271). 

.Mitchell  (M.  E.),  1901.  —  I. ’element  eu-oedanique  dans  la  Hore  lichenique 
du  Sud-Ouest  de  1’Irlaude  (Revista  de  Biologia,  2,  3-4,  p.  177-250). 

Motyka  (J.).  1960.  —  De  slirpe  BamaUnae  saopulorum  (Retz.)  Ach.  in  Europa. 
(Fragm.  Flor.  Geobot.,  Ann.  VI,  pars  4,  p.  683-708). 

Musset  (It.),  1934.  —  Ees  rdgimes  pluviometriques  de  la  France  de  l’Ouest. 
Minister e  de  V Agriculture,  Annates,  fasc.  63. 

-  1943.  -  La  distribution  des  pluies  en  France  selon  les  saisons  (Ann.  de 
Giographie,  LI  I,  oct.-dec.  1943.  p.  264-283). 

N  slander  (W.),  1861.  -  Lichenes  ad  notali  in  Armorica  ad  Pornie.  (Bull.  Soc. 
hot.  France,  VIII.  Paris,  p.  753-759). 


Source :  MNHN,  Paris 


Picquenard  ((  '.  A.)>  1904.  Lichens  du  Finistere  [Hull.  Acad,  internal.  Geogr- 
Bot.,  Le  Mans,  1904,  72  p.). 

Rallet  (L.),  1960.  Le  clunat  de  la  region  Oharente-Poitou  et  ses  rapports 
aver  l'ex  tension  de  la  flore  mcditerraneenne  {Bull.  Hoc.  hot.  France.  107, 
8(>e  Session  Extraordinaire,  p.  70-99). 

Redinger  (K.),  1998.  -  Graphulaceae.  ( Rabenh .  Krypl.  FI.  v.  Deutschland, 

Oste.rreich  u.  d.  Schweiz,  Bd  9.  Abt.  2,  1,  lief.  2,  p.  181-404). 

Runemakk  (II.).  1950.  -  -  Studies  in  Rhisocarvon.  I.  Taxonomy  of  the  yellow 
species  in  Europe.  11.  Distribution  and  ecology  of  the  yellow  species  in 
Europe  (Oft.  Bat.  .S' nc.  Bot.  Lwndensi,  2,  fasc.  1-2,  152  et  150  p.). 

S  \NiiSTEiiE  (H  )  1894  et  1902.  -  Znr  LichStten flora  der  Nordfriesisclien  Inseln. 

I  (hi  Ahh.  Nat.  ler.  Bremen.  XIII,  1894.  p.  107-136).  II.  (In  Al'h. 
Nat.  l>r.  Bremen.  XVII.  II.  2,  1902,  p.  254-282). 

-  1892  et  1900.  Die  Lichenen  der  Ostfriesischen  Inseln  {Mill.  Nat.  ler. 

Bremen,  1892,  Bd  XII.  p.  173-204).  et  Nachtrag.  {Ahh.  Nat.  l  er.  Bremen. 
1900,  Bd  XVI,  p.  472-492).  „  ,  ,  vl  „ 

1904.  Riigen's  Fleehten flora  ( I  crlt.  Bot.  Ver.  Prov.  Brandenburg.  XLV. 
1903.  Berlin  1904,  p.  110-140). 

1912.  Die  Fleehten  des  nordwestdeutschen  Tieflaudes  und  der  deutscuen 
Nordseeinseln  {Ahh.  Nat.  l  er.  Bremen,  XXI,  II.  I.p.  9-24.!) 

1931  Die  Gattung  Cladonia.  Rabenh.  Krypl.  FI.  v.  Deutschland,  Oslerreich 
u.  d.  Schweiz,  Bd  9.  Abt.  4,  2.  p.  1-531). 

Sanson  ( J . ),  1945.  Memorial  de  la  mcteorologie  nationale.  Reoueil  des 
donnccs  slat  istiquee  relatives  5  la  climatologie  de  la  France,  Paris,  1945. 

Sr  kn  an  der  (R.).  1912.  -  Studier  iifver  Lafvarnes  Biologi.  1.  Nitrofila  Lafvar. 

(Svensk  Bot.  Tidskr.,  Bd  6,  11.  3.  p.  803-883). 

Smith  (A.  L.),  1911  et  1918.  —  British  Lichens.  II.  London,  1911,  p.  1-520  et 
1.  London.  1918  (second  edition),  p.  1-409. 

Swinscow  (T.  D.  V'.),  1962.  —  Pyrenocarpous  Lichens  :  3.  The  Genus  Purina 
in  the  British  Isles  {The  Lichenologisl,  2,  part  1.  p.  (i-56). 

Tavares  (C.  N.),  1956.  —  Notes  liclnSnologiques  IX  {Rev.  Faculd.  deny.  Lisboa. 
2e  s«5r..  G,  vol.  V,  fasc.  1,  p.  123-134). 

Tuxen  (II.),  1937.  Die  I,(lan7.engesellschaften  Nordwestdeutschlands  {Jali- 
resber.  Nat.  Hist.  Ges.  Hannover,  1937). 

Veeseght  (K.),  1962.  -  Die  Gattung  Ochroleehia  (Nova  Uedwigia,  11.  1. 
146  p.). 

Viluers  no  TereAge,  1906.  —  Etudes  sur  les  Glenan  (Bull.  Ass.  Bretonnc. 
46°  Congres  tenu  ;i  Concarneau  du  4  au  9  septembre  1905,  3e  s6r.,  24.  1906, 
p.  203-248). 

Von  Keissi.ee  (K.),  1930.  Die  Flechtenparasiten  (Rabenh.  Krypl.  FI.  v. 

Deutschland,  Oslerreich  u.  d.  Schweiz.  Bd  8,  Lief.  1-2,  712  p.). 

Wainio  (E.  A.),  1921-1934.  Lieherwgraphia  Fennica.  I,  II,  111  et.  IV  (.l>/ 
Sue.  pro  F.  el.  FI.  Fennica,  49,  n°  2,  274  p.,  1921  ;  53,  n°  1.  340  p.  1922  ; 
57.  n°  1.  138  p.,  1927  ;  57,  n°  2,  531  p..  1934. 

Wed d el  (H.  A.),  1875  a.  -  Sur  le  role  du  substratum  dans  la  distribution 
lies  Lichens  saxicoles  ( C .  R.  Acad.  Sciences,  Paris,  LXXVI,  p.  1247). 
Weddel  (H.  A.).  1875  b.  Excursion  lichenologique  dans  1' He  d'Yeu  sur  la 
cote  de  la  Vendee  (Mem.  Soc.  Nat.  Sc.  Nat.  Cherbourg,  XIX.  p.  251-316). 
Werner  (R.  G.),  1956.  Etudes  dcologiques  sur  les  Lichens  des  terrains 
schisteux  maritimes  (Bull.  Soc.  Sc.  Nancy,  n.  sdr..  15,  n°  4,  p.  137-152). 
Woitner  (M.),  1931.  Flore  algologiqne  de  Belle-Isle  (Bull.  Soc.  Nat.  de 
Levallois-Perret ,  1931). 

Zahi.brucknek  (A.),  1922-1940.  Catalogue  Lichenum  Universalis.  I-X. 
Leipzig,  1922-1940.  .. 

_  1926.  Lichenes  (Fleehten).  Spezieller  Teil  in  Englek  und  1  kantl  :  (do 

nalurlichen  PJlanzenfamilien ,  Bd  VIII.  2.  Aufl.  270  p.)  (1.  Autl.  1907). 
Zschacke  (H.).  1934.  —  Epigloeaceae.  V errucariaceae  und  Dermatocarpaceae 
{Rabenh.  Krypl.  FI.  o.  Deutschland,  Oslerreich,  u.  d.  Schweiz,  Bd  9,  Abt.  I. 
1,  p.  44-095). 


TABLE  DES  MATIERES 


Introduction . . 


Chapitre  premier.  —  Conditions  generates  du  milieu . 856 

A.  Conditions  ddaphiques  et  gdographiques . 856 

B.  Conditions  climatiques . 858 

a)  Temperature . 859 

i»)Prdcipitations.  . . 862 

c)  Insolation . 864 

d)  Ndbulosite . 884 

«)  Vent . 866 

/)  Brouillard . 866 

g)  Humidite  relative . 866 

h)  Conclusions  et  tests  climatiques . 866 

1.  Indice  d’aridite  de  dr  Martonne . 868 

2.  Indice  d’ariditd  de  Birot . 868 

3.  Profils  ombrothermiques  de  Gaussen . 871 

4.  Quotient  pluviothermique  d’EMBERGEK . 873 

C.  Aper?u  stir  la.  fiore  et  la  vegetation  plianerogamiques  de  rArcliipel .  .  874 

Chapitre  II.  —  Flore  lichenique  de  l’Archipel . 876 

A.  Liste  floristique . 876 

B.  Caractdres  de  la  fiore  lichenique . 885 

a)  Spectre  systematique . 885 

b)  Coefficient,  gdnerique . 886 

c)  Spectre  physionomique . 886 

d)  Spectre  cliorologique . 887 


Chapitre  Ill. — Vegetation  lichenique  de  l’Archipel . 888 


§  I.  Vegetation  lichenique  eu-saxicolc . 

A.  Vdgdtation  de  l’dtage  adrohalin . 

a)  Surfaces  rocheuses  enso leilldes . 

1 .  Association  pionniere  5.  Lecanora  atra . 

2.  Association  a  Kamalina  scopulorum . 

3.  Association  k  Parmelia  cotupersa . 

4.  Groupernent  4  Parmelia  omphalodes  et  P.  saxalUie . 

5.  Peuplements  de  Lichens  calciphiles . 

b)  Surfaces  rocheuses  ombragees . 

1 .  Parois  orientees  vers  lo  secteur  nord,  verticales  ou  en  SUTplOmbs  . 

2.  Le  vdesdegalets  del ’extremity  sudde  Pile  du  Loc’h . 

B.  Vdgetation  de  l’dtage  hygrohalin . 

a)  Echelon  supdrieui-  a  Xanthoria  parietina . 

b)  Echelon  moyen  &  Caloplaca  marina . 

c)  Echelon  infdrieur  de  l'etage  hygrohalin . 

1.  Horizon  it  Lichina,  confinis . 

2.  Association  it  V emicaria  maura . 

d)  Peuplement  it  Caloplaca  liltorea . 

C.  Vdgdtation  de  l'etage  hydrohalin . 

D.  Variations  observees  dans  la  vegetation  saxicole  ddcrite . 


889 

889 


899 

899 

902 

903 
905 
905 
907 
907 
907 

909 

910 
910 
910 


913 

913 


Source :  MNHN,  Paris 


L.  J.  C.  MASSE 


920 


§  II.  La  vegetation  lichenique  psammophile,  terricole  ou  humicole.  916 

A.  Vdgdtation  terricole  et  liumicole . 9  HI 

a)  Peuplements  aoidopliiles . . 

1.  Facida  a  Oladonia  subcervinornis  dominant . 910 

2.  Facies  a  Cladonia  Nylanderi  dominant . 91,3 

b)  Peuplements  neutro-basophiles . 918 

B.  Vdgdtation  lichdnique  psammophile . 91!) 


Conclusions  generales 


Bibliographie 


ILLUSTRATIONS  ET  TABLEAUX 


Figures  : 

1 .  Situation  gdographique  dos  lies  de  Gldnan  dans  lu  Massif  Armoricain  . 

2.  L’Archipel  des  Gldnan  (d’aprds  Villiers  du  Terrage)  ...... 

3  lies  de  (Henan  (d’apres  la  carte  du  Service  hydrographique  de  la 

Marine,  1907) . 

4 .  Pro  fils  o  mbrothermi  . . 

5 .  Pro  fils  ombrothermi  . . 

6.  Pro  fils  ombrothermiques . 

7 .  Repartition  des  espeees  sur  un  galet  vu  de  profil . 

8 .  Peuplement  lichdnique  d'un  galet . . . -.•••• 

9.  Aspect  d’une  station  typique  de  I .ichens  saxicoles  et  temcoles  cal- 

ciphiles.  lie  de  Penfret . .  • 

10.  Modifications  des  conditions  eeologiques  stationnelles  et  corrdlative- 
ment  de  la  vegetation  sous  Tinflueuce  des  eaux  de  ruissellement  en 
provenance  de  la  dune . 


8,r)7 
87  I 

872 

873 
80S 
898 

904 


Tableaux  : 


1 .  Temperatures  moyeunes  annuelles  d’apres  les  observations  de  la 

peri  ode  1891-1930  (Sanson,  1945) . . .  • 

2.  Temperatures  maxima  et  minima  moyennes  d’aprds  les  observations 

de  la  pdriode  1891-1930  (Sanson,  1945) . 

3.  Hauteurs  moyennes  en  mm  de  pluie  d’aprds  les  observations  de  la 

pdriode  1891-1930  et  nombre  de  jours  de  pluie  rarnend  a  la  pdriode 
1921-1935  (Sanson,  1945) . .••••• 

4.  Rdgimes  plu vi o md triques  calculds  d’aprds  les  observations  de  la 

pdriode  1891-1930 . 

5.  Durde  moyenne  de  T insolation  en  heures,  ramende  a  la  pdriode  1926- 

1935  (Sanson,  1945) . 

6.  Ndbulositd  moyenne . .  •  •  •  • 

7 .  Frdquence  pour  rnille  lies  directions  des  vents  (ealines  exclus)  au  sol. 

lie  de  Penfret  (MAtAobologie  nation  ale,  1942) . 

8.  Indices  d’ariditd,  d’aprds  la  formule  -p  •; ~  Jq'  calculcs  d'apres  les 

observations  de  la  pdriode  1891-1930  . . 

9.  Indices  d’ariditd,  d’apres  la  formule  F  ^  ■  ,  calculds  d’aprds  les 

observations  de  la  pdriode  1891-1930  . 

10.  Tableau  phytosociologique  du  Lecanorelum  atrae  nom.  nov . 

11.  Tableau  phytosociologique  du  Leaanoretum  atrae,  facies  des  alfleure- 

ments  rocheux  ensoleillds,  plats  ou  peu  inclines  de  l’intdrieur  des 


12.  Tableau  phytosociologique  du  Lecanorelum  atrae,  facids  &  Buellia 
coniopta  et  Ochrolechia  lartarea . 


860 

861 

86  3 


867 

869 


893 


895 


Source :  MNHN. 


CHENIQUES  DES  I  LES  GLENAN 


027 


13.  Tableau  phytosociologique  du  Lecanoretum  atrae,  facifes  sur  les  galets 

epars  dans  les  dunes  sableuses . 

14.  Tableau  phytosociologique  du  Ramalinetum  scopuiaris  (Do  Riftz 

1925),  Element . . 

15  Tai931U  phyto8ociolo8i<lue  du  Parmelielum  conspersae  Element, 

16.  Tableau  phytosociologique  du  peupiement' h  Parmelia  omphalodes  et 

P.  saxatilis . 

17.  Tableau  phytosociologique  du  peupiement  des  paiois  oinbragees  eii 

surplombs  :  gioupement  h  Roccella  et  RamaUna  inrrassala 

18.  i  a bleau  phytosociologique  de  l’echelon  supdrieur  de  l’etage  hygro- 

hahn  a  Xanthoria  parietina .  6 

19.  Tableau  phytosociologique  de  1’iSehelon  moyen  de  l’etage  liygiohalin 

a  Galoplaca  marina . 

20-  Tableau  phytosociologique  de  l’horizon  k  Livhina 'oonfinis  . 

21.  tableau  phytosociologique  de  l’Schelon  inf6rieur  de  l’dtage  hygro- 

halin  a  Verrucaria  maura . 

22  TanantU  phytosocioloSi<Juo  du  peupiement  it  Caloplaca  littorea  domi- 

23.  Tableau  phytosociologique  des  peupiements  a'  Cladonia  mbcervicomis 

et  a  O laaonta  Nylanderi . 

24 .  Tableau  schematique  de  la  bionomie littorale  de  i’Archipel  des  Gltjnan. 


897 


9  01 
902 
906 
908 

910 

911 

911 

912 

917 

921 


Source :  MNHN,  Paris 


928 


NOTES 


Hepatiques  epiphylles  recoltees  en  Guinee  -  I 

par  J.  Duda.  et  C.  Van den  Berghen 


N'ous  avons  eu  1®  occasion  d’examiner  une  petite,  collection  d’Hcpal  iques 
epinlivllos  recoltees  dans  la  Republique  de  Guinee  par  M.  S.  Lisowski. 
le  bryologue  polonais  bien  connu.  Les  plantes  provenaient  de  trois  locu¬ 


li  tes 


,  de  Macenta 


1.  Region 
850  ni  ;  janvier  1962. 

2.  Region  de  Macenta. 
660  m  ;  janvier  1962. 

:>.  Region  de  Macenta. 
du  Poste  5,  vers  1  000  m 


-  Foret,  secondaire  pres  de  Macenta,  vers 

Brousse  secondaire  pres  de  Macenta,  vers 

Massif  du  Ziama,  dans  la  foret  dense,  pres 
5  janvier  1962. 


Voiei  les  resultats  de  nos  premieres  determinations  : 


Radula  Slenoculyx  Mont.  :  localite  1. 

Radula  flaccida  Lindenb.  et  Gottsclie  :  localite  1 .  2  et  .1. 

Caudnlejeunea  hanninglonii  (Mitt.)  Steph.  :  localite  2. 

Leplolejeunea  astroidea  (Mitt.)  Steph.  :  localites  1,  2  et  .5. 

I.cptolejeunea  thomeensis  (Steph.)  Steph.  :  localite  1. 

Leplolejeunea  quinlasii  Steph.  :  localites  1,  2  et  d. 

Drepanolejeunea  mltrella  (Mitt.)  Steph.  :  localites  2  et  .5. 

I.ejeunea  ulicina  (Tayl.)  Tayl.  subsp.  ocellifera  (S.  Arnell)  Schuster  : 


localites  1,  2  et  .». 

Colura  digitalis  (Mitt.)  Steph.  :  localites  1  et  2. 

Cololejeunea  bolombcnsis  (Steph.)  Schuster  :  localites  1  et  2. 
Colotejeunea  crenatiflora  Steph.  :  localites  1  et  5. 

Cololejeunea  cuneifolia  Steph.  :  localites  1,  2. 

Cololejeunea  pusilla  Steph.  :  localites  1.2. 

Cololejeunea  pusilla  Steph.  var.  obtusifolia  Jones  :  localite  1. 


La  plupart  de  ces  especes,  largement  repandues  dans  la  region  guineo- 
congolaise,  n’avaient  pas  encore  etc  notees  sur  le  territoire  de  la  Repu- 
blique  de  Guinee. 


Source  :MNHN, 


The  growth  of  Eucladium  verticillatum 
in  a  poorly  illuminated  cave 

{Rev.  Bryol.  Lichenol.,  34.  fasc.  1-2,  p.  288-301,  1966). 

by  D.  H.  Dalby 


Captions  to  illustrations 


Fig.  1 .  —  Area  of  moss  cover  and  wetness  of  roof. 

For  both  (a)  and  (b)  the  tunnel  was  marked  off  in  5-foot  sections  from 
the  entrance  inwards. 


Fig.  2.  —  Typical  euoladiolith  in  position  of  growth. 

X  .  . .  dripping  points,  large  water  drops  otnmitted  from  drawing.  Entrance 
to  tunnel  at  right. 


Fig.  3.  —  Changes  in  relative  humidity  with  increase  in  distance  from  entrance. 
Each  plotted  point  is  the  mean  of  5  separate  determinations  using  a  sling 
hygrometer  and  Marvin’s  (1941)  tables  for  calculating  air  humidity.  The 
arrow  the  inner  limit  of  growth  of  Eucladium. 


Fig.  4.  —  Decrease  in  light  intensity  with  increase  of  distance  from  entrance. 
For  readings  outside  the  level  (at  left  of  diagram)  the  photometer  was  placed 
with  the  photocell  horizontal,  clear  of  any  shade.  For  readings  inside  the 
level,  the  photocell  was  approximately  vertical  to  register  maximum  readings. 
The  arrow  marks  the  inner  limit  of  growth  of  Eucladium. 


Fig.  5.  —  Penetration  of  direct  sunlight  into  level. 

Irregular  outlines  represent  the  shape  and  position  of  the  tunnel  entrance 
as  seen  from  various  positions  within. 

A  . . .  roof  of  tunnel. 

B,  E,  H  ...  mid  height  in  tunnel. 

C,  D,  F,  G  . . .  floor  of  tunnel. 

A,  B,  C,  E,  F,  H  ...  centre  line  of  tunnel. 

D,  G  . . .  side  of  tunnel. 

A,  B,  C,  D  ...  20ft  E,  F,  G  . .  .  40ft  E  ...  60ft. 

Dotted  lines  indicate  approximate  course  of  the  sun  on  the  dates  shown. 
Times  marked  against  radiating  lines  are  in  true  solar  time,  which  may  be 
up  to  8  minutes  in  advance  of  G.M.T.  (November)  and  22  minutes  behind 
(February)  for  Kimmeridge. 

Fig.  6.  -  Leaves  of  Eucladium  verlicUlalum  to  demonstrate  variation  in  form. 

A  ...  45  ft  from  entrance,  B  ...  35  ft  from  entrance,  C  ...  25  ft  from 
entrance.  1,  2  .  .  .  different  leaves  from  same  sampling  point.  Green  tissues 
stippled.  Arrows  mark  points  where  lamina  vanishes.  For  scale,  see  (ig.  7. 
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Fig.  7.  —  Leaves  of  Eucladium  (see  also  fig.  6). 

D  ...  5  ft  from  entrance,  E  . . .  Lyme  Regis  (see  text),  F  ...  Bryotheca 
Europaea  (see  text). 


Fig.  8.  —  Cyclical  fluctuation  in  lamina  width. 

Width  measured  as  number  of  cell  rows  on  one  side  of  midrib  at  point 
one  third  length  of  green  tissues  from  leaf  apex.  Eacli  plotted  point  is  mean 
of  5  leaves  next  in  sequence  above  sampling  points  spaced  at  1 .5  mm  intervals. 


Fig.  9.  —  Cells  from  leaf  lamina. 

Portion  of  lamina  one  third  length  of  green  tissues  from  leaf  apex.  For 
letters  and  numbers,  see  fig.  6  and  7. 


Fig.  10.  -  Gemmae  in  Eucladium  verticillatum. 

a  . . .  just  detached  from  rhizoid,  b  and  c  . . .  separated  gemmae,  d  and 
e  . . .  secondary  protonema  growing  from  basal  cells. 


Plate  VII.  —  Eucladioliths  and  their  formation. 

A  . . .  eucladioliths  in  situ,  with  living  moss  plants  and  dripping  water 
(approx,  nat.  size). 

B  .  . .  loosely  adherent  crystalline  deposit  covering  leaves  (  x  7.0). 

C  .  .  .  (above)  crystalline  deposit  on  leaf  apices  ;  (below)  surface  pattern 
due  to  leaves  being  completely  covered  with  lime  ( x  4.1). 

D  . .  .  widely  divergent  leaves  covered  with  thin  continuous  layer  of  lime 
(X  5.7).  .  , , 

E  ...  as  D,  but  with  thicker  layer  of  lime,  and  only  leaf  tips  recognisable 
(x  4.8). 


Source :  MNHN. 
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Edwin  B.  BARTRAM  (1878-1964) 

by  Howard  Crum  (1) 


Edwin  Bunting  Bartram  died  on  December  2,  1964  at  his  home  in 
Bushkill,  Pennsylvania,  at  the  age  of  86.  He  had  devoted  55  years  to  the 
study  of  mosses.  He  left  a  lasting  imprint  on  the  Held  of  bryology  through 
his  many  and  important  publications  and  also  through  his  friendly 
and  helpful  correspondence  with  bryologists  all  over  the  world.  He  was 
a  great  bryologist  by  any  reckoning. 

Born  in  Philadelphia  on  July  28,  1878,  the  son  of  George  Bartram 
and  a  descendant  of  the  early  American  botanist  of  renown  for  whom 
the  genus  Bartramia  was  named,  he  left  school,  for  financial  reasons, 
at  the  age.  of  16  or  17.  He  began  work  as  an  office  boy  and  rose  to  be 
manager  of  the  same  Philadelphia  firm  before  retiring,  in  1917,  at  the 
age  of  39.  His  business  career  was  interrupted  by  service  in  Puerto  Rico 
during  the  Spanish-American  War.  Married  in  1916,  he  is  survived  by 
his  widow,  the  former  Eleanor  Britton. 

He  began  publishing  on  flowering  plants  in  1909.  On  retiring  from 
business,  he  had  intended  to  devote  himself  to  a  generalized  pursuit 
of  botany,  but  under  the  influence  of  Edward  E.  Chamberlain,  well- 
known  amateur  bryologist  of  that  time,  his  interest  soon  focussed  on 
bryology.  His  first  paper  on  mosses  (and  the  last  of  six  papers  on  flowering 
plants)  appeared  in  1922.  His  publications  in  bryology  total  143  titles, 
including  several  books,  and  his  name  is  memorialized  as  the  author  of 
hundreds  of  new  mosses.  Almost  from  the  beginning,  he  turned  his  atten¬ 
tion  to  the  frontier  floras  of  tropical  America,  southeast  Asia,  and  the  far- 
flung  dots  of  the  Pacific.  His  manuals  for  the  identification  of  Hawaiian, 
Philippine,  and  Guatemalan  mosses  are  models  of  excellence  and  practi¬ 
cality.  He  made  important  moss  collections  in  the  northeastern  United 
States,  Arizona,  Mexico,  and  Hawaii. 

Although  reserved  by  nature  and  isolated  from  the  academic  woild 
except  for  a  vast  correspondence,  Mr.  Bartram  was  held  in  high  esteem 
and  warm  regard  by  bryologists  both  here  and  abroad  who  continually 
looked  to  him  for  taxonomic  aid  which  he  rendered  promptly  with  kind¬ 
ness  and  charm. 

( I )  Herbarium.  University  of  Michigan,  Ann  Arbor. 


Source :  MNHN,  Paris 


He  was  a  Fellow  of  the  American  Association  for  the  Advancement 
of  Science  and  Honorary  Member  of  the  American  Hryological  Society. 
He  served  as  President  of  the  American  Hryological  Society  in  1931-33 
and  as  Associate  Editor  of  The  Bryotogist  for  many  years.  He  was  an 
Associate  in  Botany  of  the  Bernice  P.  Bishop  Museum  of  Honolulu  and 
Honorary  Curator  of  Mosses  of  Hie  Fallow  Herbarium  of  Harvard  I'niver- 
siLy.  His  herbarium  of  some  75,000  specimens  was  bequeathed,  together 
with  a  trust  fund,  to  the  Farlow  Herbarium.  His  library  was  acquired, 
through  purchase,  by  Duke  University. 

A  fuller  account  of  Mr.  Bahtram’s  life  and  contributions  to  science 
appeared  in  The  Bryologist,  (ill,  pp.  121-134,  1966.  Following  is  a  list  of  his 
hryological  contributions, 


The  genus  Grossidium  in  North  America.  Bryol.  26  :  67-73.  PI.  5-0.  (1923)  1924  ; 

27  :  3-9.  PI.  1-3.  1924  (By  .1.  M.  Holzinuek  \  E.  B.  Baktkam). 

A  correction  (Bruol.  27  :  54.  1924  (By  .1.  M.  Holzinger  &  E.  B.  Baktkam). 

A  variety  of  tlrimmia  amadou  (Bryol.  27  :  59.  1924). 

(Trimmia  poecibsloma  (’aril.  &  Soli,  in  North  America  (Bryol.  27  :  14-15,  1924). 
New  mosses  from  southern  Arizona  (Bryol.  27  :  70-73.  PI.  11-12.  1924). 

Notes  on  I!  rim  mi  a  orbicularis  Bruch  (Bryol.  27  :  10,  1924). 

Sropelophila  Ugulata  in  North  America  (Bov.  Bryol.  51  :  47-48.  1924). 

The  case  of  Barbula  manniae  C.M.  (Bryol.  27  :  79,  1924  (By  .1.  M.  llor.ziNGr.i; 
&  E.  B.  Baktkam). 

Studies  in  Tortola  as  represented  in  southern  Arizona  (Bull.  Torrey  Bot.  ('tub. 
51  :  335-340.  PI.  0-7.  1924). 

Two  new  Grimmias  from  Arizona  (Bryol.  27  :  00-04.  PI.  9-10.  1924). 

Prof.  Holzinger's  Musei  .1  rrocarpi  Boreal  i- A  meriean i  el  Enropaei  (Bryol.  2S  : 
08-69,  1925). 

Some  mosses  of  western  Mexico,  with  descriptions  of  two  now  species  (Bryol.  28  : 
04-07.  PI.  8.  1925). 

A  short  list,  of  Panama  mosses  (Bryol.  29  :  67-68,  1920). 

A  variety  of  Didymodon  mexir.auus  Beach.,  in  Arizona  (Bryol.  29:  1-3.  PI.  I. 
1926).' 

Milium  arizonimm  Aniann  (Bryol.  29:  30-31.  Fig.  1-4,  1926). 

Musci  Aerocarpi  Boreali- A inericani  et  Enropaei,  fascicle  23  (Bryol.  29  :  31-32, 
1926). 

Notes  on  the  genus  Hmnotielta  Cardot  (Bryol.  29  :  44-46,  1926). 

Tortilla  fragilis  Ta.vl.  and  Tortula  bogotensis  (Hpe.)  Mitt,  (Bryol.  29  :  53-54.  1926). 
Ptychomitriwm  serratum  Scbimper.  in  western  Texas  (Bryol.  29:  71,  1926). 
TFefsia  siiialoensis  not  a  If eisia  (Bryol.  29  :  8,  1926). 

Notes  on  Mielichhoferia  (Bull.  Torrey  Bot.  Club  54  :  31-34.  Fig.  1-13.  1927). 
Some  Arizona  mosses  not  previously  reported  from  the  United  States  (Bryol. 
30  :  45-50,  1927). 

W eisia  arid  Bymcnoslomum  in  southwestern  United  States  (Bryol.  30:  77-83. 
FI.  6-7,  1927). 

Costa  Rican  mosses  collected  by  Paul  C.  Standt.ky  in  1924-1926  (Gontr.  O'. 

Nat.  Herb.  26  (3)  :  l-x,  51-114.  Fig.  1-39,  1928). 

Mosses  of  Jamaica  (Jamaica  Nat.  1  :  5-6,  15-20.  Fig.  1,  1928). 

Mosses  of  western  Mexico  collected  by  Mrs.  Ynes  Mkxia  (Jour.  Wash.  Arad. 
Sci.  18  :  577-582.  Fig.  1.  1928). 

Newfoundland  mosses  collected  bv  Mr.  Bayard  Long  in  1924-26  ( Rhodora  30  : 
1-12.  PI.  158,  1928). 

Studies  in  Funaria  from  southwestern  United  States  (Bryol.  31  :  89-96.  PI.  8-9. 

1928) . 

Texas  mosses  collected  by  Mrs.  E.  A.  Harris  (Bryol.  31  :  104-105,  1928). 
Additional  Costa  Rican  mosses  (Jour.  Wash.  A  rail.  Sri..  19:  11-27.  Fig.  1-2, 

1929) . 


Source :  MNHN,  Parte 
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Edwin  B.  Bartram  (28.7.1878-2.12. 19(14). 
Edwin  B.  Bartram.  Photographed  in  1920. 


Source :  MNHN,  Paris 
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r  ( Publ .  Field  Mns.  Nat.  Hist.. 


Honduran  mosses  collected  by  Pan!  < Sta; 

Hot.  4  :  349-304.  PI.  17-19,  1929). 

John  M.  HolztnGER  (1853-1929)  (Rev.  Bryol.  rl  Lie.henol.  2  :  115,  1929). 

Mosses  from  western  Texas  collected  by' Mr.  C.  R.  Orcutt  ( Brunt  32-  7-11 
PI.  1.  1929). 

Pottia  fosbergii,  sp. 


A  ri 


PI. 


.  (Bryol.  33  :  18-19. 

'  >8  of  Dallonia 

II  (Jour.  Wash. 


2.  1930). 


:  288-294.  Fig.  I 


Additional  Costa  Rican 
25,  1931). 

Mosses  of  northern  New  Mexico  collected  by  Bro.  Arsine  (Ann.  Crypt.  Exot  4  • 
153-160,  1931). 

Mosses  of  Raiatea,  Society  Islands  (Occas.  Papers  Bernice  P.  Bishop  Mus.  9 
(16)  :  1-14.  Fig.  1-4,  1931). 

Annual  reports  of  the  Sullivant  Moss  Society  for  the  year  1931.  Report  of  the 
President  (Bryol.  35  :  13,  1932). 

Mosses  from  Lafayette,  Louisiana  (Bryol.  34  :  77-82.  PI.  5  (1931).  1932). 

Mosses  of  northern  Guatemala  and  British  Honduras  (Journ.  Wash.  Arad.  Sri 
22  :  476-482.  Fig.  1,  1932). 

Schlotheimia  lanoifoUa.  sp.  nov.  (Bryol.  35  :  9-10.  PI.  3,  1932). 

Trichostomopsis  hreoifolia ,  sp.  nov.  (Bryol.  34  :  61-63.  PI.  4  (1931),  1932). 

Manual  of  Hawaiian  mosses  (Bull.  Bernice  P.  Bishop  Mns.  101  :  i.  3-275.  Fie  1- 
195,  1933).  6 

Mosses  of  the  Templeton  Crocker  Expedition  collected  by  John  Thomas  Howell 
and  lists  of  the  mosses  known  from  the  Galapagos  Islands  and  from  Cocos 
Island  (Proc.  Calif.  Acad.  Sri.  4.  21  (8)  :  75-80.  Fig.  1-3,  1933). 

Polynesian  mosses  (Orcas.  Papers  Bernier  P.  Bishop  Mns.  10  (10)  :  1-28.  Fig.  I- 
12,  1933). 

Additional  Costa  Rican  mosses,  III  (Jour.  Wash.  Arad.  Sri.  24  :  467-480.  Fig.  1- 
3,  1934). 

Annual  reports-Sullivant  Moss  f 
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iciety-1933.  Report  of  the  President  (Bryol. 


Mosses  of  southern  British  Honduras  and  Guatemala  (Rhodora  36  :  55-58.  Fig  .  1, 
1934). 

Mosses  of  the  River  Napo.  Ecuador  (Rev.  Bryol.  et  Lichen.  6  :  9-18.  Fig.  1-3 
(1933),  1934). 

Review  of  Grout’s  Moss  Flora  of  North  America,  vol.  2,  part  I  (Grimmiaceae). 
(Bryol.  37  :  11-12,  1934). 

Venturiella  sinensis  (Vent.)  C.  M.  in  Texas  (Bryol.  37  :  46,  1934). 

Additions  to  the  moss  flora  of  China  (Ann.  Bryol.  8  :  6-21.  Fig.  1-13,  1935). 
Bornean  mosses,  principally  from  Mount  Kinabalu  (Philippine  Jour.  Sri.  61  : 
235-251.  PI.  1.  1936). 

Contribution  to  the  mosses  of  Fiji  (Orcas.  Papers  Bernice  P.  Bishop  Mus.  11 
(20)  :  1-30.  Fig.  1-12,  1936). 

New  and  noteworthy  mosses  from  Jamaica  (Jour.  Wash.  Arad.  Sc i  26  :  6-16. 
Fig.  1-5,  1936). 

New  mosses  from  Argentina.  In  E.  Baker,  Musci  Europaei  et  American i  Exsic- 
cati  Appendix  ad  Seriem  46.  1>.  1-7,  PI.  1-4,  Olbersdorf,  1936. 

Bryological  investigations  in  Tierra  del  Fuego  (Ann.  Bot.  Soc.  Zool.  Bot.  Panama 
9(2)  :  1-58.  Fig.  1-17,  1937)  (By  II.  Roivainkn  &  E.  B.  Bartkam). 

S.  Beruoren’s  New  Zealand  mosses  (Bot.  Notis.  1937  :  63-84.  Fig.  1-7,  1937) 
(By  11.  N.  Dixon  &  E.  B.  Bartram). 

Mosses  of  the  Aleutian  Islands,  Alaska  (Bot.  Not.  1938  :  244-256.  Fig.  1.  1938). 
Mosses  of  the  Solomon  Islands  (Bryol.  41  :  127-132.  Fig.  1-12,  1938). 
Pleurorfhotrich urn  and  Polytrichadelphus  in  Costa  Rica  (Ann.  Bryol.  11  ■  25-27 
Fig.  1-13,  1938). 

The  Second  Byrd  Antarctic  Expedition  -  Botany  III.  Mosses  (Ann.  Missouri 
Bot.  Card.  25  :  719-724,  1938). 

Mosses  of  interior  Brit  ish  Guiana  (Bull.  Torrey  Bot.  Club  66  :  221-230.  Fig.  1-2. 
1939). 

Mosses  of  the  Philippines  ( Philippine  Jour.  Sr.i.  68  :  1-437.  PI.  1-29,  1939). 
Supplement  to  the  Manual  of  Hawaiian  Mosses  (Orcas.  Papers  Bern  ire  P.  Bishop 
Mus.  15  (8)  :  93-108.  Fig.  1-9,  1939). 


Source :  MNHN,  Paris 
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Mosses  of  southeastern  Polynesia  (Occas.  Papers  Bernice  P.  Bishop  Mus.  15 
(27)  :  323-349.  Fig.  1-12,  1940). 

Mosses  of  Trans-Pecos  Texas  ( Bryol .  43  :  95-98.  Fig.  1-10,  1940). 

Mosses  of  Sonora  (Bryol.  44  :  59-65.  Fig.  1-6,  1941  i(By  E.  B.  Bartram  & 
D.  Richards). 

Additions  to  the  moss  flora  of  northern  Chile  (Rev.  Bryol.  et  Liohin.  13  :  ISO- 
134.  Fig.  1-2,  1942  (2’ron.  Bryol.  did.  A  la  mem.  de  P.-T.  Husnot,  fasc.  1). 
Mosses  collected  by  Hawaiian  Bog  Survey  of  1938  (Occas.  Papers  Bernice 
P.  Bishop  Mus.  16  (14)  :  321-336.  Fig.  1-3,  1942). 

Third  Archbold  Expedition  mosses  from  the  Snow  Mountains,  Netherlands 
New  Guinea  (Lloydia  5  :  245-292.  Fig.  1-62,  1942). 

Additions  to  the  moss  flora  of  northern  Chile  (Farlowia  1  (2) :  191-194.  Fig.  1-8, 

1943) . 

Burma  mosses  (Farlowia  1(2)  :  171-189,  1943). 

Mosses  of  Papua,  New  Guinea  ( Farlowia  1(1):  41-47.  Fig.  1-30,  1943). 

Additions  to  the  mosses  of  Fiji  (Bryol.  47  :  57-61.  Fig.  1-7,  1944). 

New  and  notew'orthy  Philippine  mosses  (Farlowia  1  (4)  :  503-513.  Fig.  1-128, 

1944) . 

A  new  Weisia  and  a  new  Tortula  from  southwestern  United  States  (Bryol.  48  : 
90-92.  Fig.  A-N.,  1945). 

Alpine  mosses  from  Mexico  (Rev.  Bryol.  et  Lichen.  15  :  21-23,  1945). 

Henry  [sic]  Noville  Dixon  (Bryol.  47  :  137-144.  Portrait  (1944),  1945). 

Mosses  of  the  Morobe  District,  northeast  New  Guinea  (Bryol.  48  :  110-126, 

1945) . 

Pacific  outpost  mosses  (Bryol.  48  :  45-53,  1945). 

New  mosses  from  Tierra  del  Fuego  (Farlowia  2  (3)  :  309-319,  1946). 

New  species  and  new  combinations  of  Guatemalan  mosses  (Bryol.  49  :  109-125, 

1946) . 

A  contribution  to  the  moss  flora  of  southeastern  Mexico  (Bryol.  50  :  55-63. 
Fig.  1-7,  1947). 

New  species  and  new  combinations  of  Guatemalan  mosses  II  (Bryol.  50  :  202- 
208,  1947). 

Okinawa  mosses  (Bryol.  50  :  158-165.  Fig.  a-h,  1947). 

Additional  Fijian  mosses  (Occas.  Papers  Bernice  P.  Bishop  Mus.  19  (11)  :  219- 
231,  1948). 

Musci.  In  B.  Maguire  &  collaborators,  Plant  explorations  in  Guiana  in 
1944,  chiefly  to  the  Tafelberg  and  the  Kiaeteur  Plateau  -  I  (Bull.  Torre y 
Bol.  Club  75  :  64-66,  1948). 

Alpine  mosses  from  Mexico  collected  by  Walter  Kiener  (Bryol.  52  :  23-27. 
Fig.  1-13,  1949). 

Mosses  from  western  Coahuila  (Rev.  Bryol.  et  Lichen.  18  :  32-34.  1949). 

Mosses  of  Guatemala  (Fieldiana  :  Bol.  25  :  i-v,  1-442.  Fig.  1-190,  1949). 
Additional  Fijian  mosses  II  (Occas.  Papers  Bernice  P.  Bishop  Mus.  20  (2)  : 
27-33,  1950). 

High  altitude  mosses  in  Guatemala  (Bryol.  53  :  119-121,  1950). 

Mosses  collected  by  Dr.  John  Eriksson  during  the  Swedish  « Albatross  »  Expedi¬ 
tion,  1947-48.  (MeiUlel.  Goleborgs  Bol.  Trddg.  18:  267-273,  1950). 

Mosses  of  the  Nueltin  Lake  Expedition  Keewntin,  1947  (Notulae  Nat.  Acad. 

Nat.  Soi.  Philadelphia  226  :  1-5,  1950). 

Calcareous  mosses  from  the  Sierra  Madre  Oriental,  Mexico  (Notulae  Nat.  Acad. 
Nat.  Be i.  Philadelphia  229  :  1-4,  1951). 

GlossadelphUs  andersonti,  a  new'  genus  to  the  United  States  moss  flora  (Bryol. 
54  :  81-82.  Fig.  1-6,  1951). 

Mosses  of  northwest  (Dutch)  New  Guinea,  collected  by  Dr.  Sten  Bergman  (Sr. 
Bol.  Tidskr.  45  :  603-607,  1951). 

Musci.  In  J.  A.  StEyermark  &  collaborators,  Contributions  to  the  flora  of 
Venezuela  (Fieldiana  :  Bot.  28  :  4-6,  1951). 

West  Australian  mosses  (Trans.  Brit.  Bryol.  Soe.  1  (5)  :  465-470, 1961). 

Additional  t'osta  Rican  mosses.  IV  (Bryol,  54  :  231-242  (1951),  1952). 

High  altitude  mosses  from  Manna  Kea,  Island  of  Hawaii  (Occas.  Papers  Bernice 
P.  Bishop  Mus.  20  (17)  :  297-300,  1952). 

Mosses  of  Chile  and ,  Argentina  mainly  collected  by  R.  Santesson  (Sv.  Bol. 
Tidskr.  46  :  242-253,  1952). 


Source :  MNHN,  Paris 
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New  mosses  from  southern  Brazil  (Jour.  Wash.  Acad.  Sci.  42  :  178-182, 1952). 

North  Queensland  mosses  collected  by  L.  J.  Brass  (Farlowia  4  (2)  :  235-247, 
1952). 

Noteworthy  West  Indian  mosses  (Rev.  Bryol.  et  Lichen.  21  :  1-2,  1952). 

Additional  mosses  from  northeast  New  Guinea  (Sv.  Bot.  Tichkr.  47  :  397-401, 

Musci.  In  J.  P.  M.  Brf.nan  &  collaborators.  Plants  collected  by  the  Verna v 
Nyasaland  Expedition  of  194(5  (Mem.  V.  1'.  Bot.  Gard.  8  (3)  :  191-197,  1953). 

New  Caledonian  mosses  collected  by  Dr.  0.  II.  Selling  (Bot  \'ot  1953  •  107 
203.  Fig.  1,  1953). 

Paramo  mosses  of  Venezuela  and  Colombia,  collected  bv  A.  H,  G.  Alston 
Bryol.  56  :  1(55-108,  1953). 

Briophyta.  In  J.  de  Js.  Jimenez,  Plantas  nuevas  para  la  cieneia,  nuevas  para 
la  Hispaniola  y  nuevas  para  la  Republien  Dominieana  ( Puhl .  Univ.  Santo 
Domingo  11,  92  (4)  :  14-15,  1954). 

Burma  mosses.  II  (Rev.  Bryol.  et  Lichen.  23  :  241-256,  1954). 

Mosses  of  the  Ungava  Peninsula,  northeastern  Canada  (Bryol.  57  :  273-278, 
1954). 

Mosses  of  Dominica,  British  West  Indies  (Bull.  Brit.  Mus.  (Nat.  Hist.)  Bot 
2  (2)  :  37-49.  1955). 


Mosses  of  the  Ecuadorian  Andes  collected  by  P.  R.  Bell  (Bull.  Brit  Mus 
(Nat.  Hist.),  Bot.  2  (2)  :  51-64,  1955). 

Noithwest  Himalayan  mosses  (Bull.  Torrey  Bot.  Club  82  :  22-29,  1956). 
Additional  Fijian  mosses,  III  (.Jour.  Wash.' Acad.  Sc.  40  :  392-396,  1956). 

Mosses  of  St.  Vincent.  British  West  Indies  (Rev.  Bryol.  et  Lichen.  25  :  116-119 
1956). 


Mosses  from  the  United  States  Antarctic  Service  Expedition,  1940-41  (Bruol 
60:139-144,1957).  *  ‘ 

Mosses  of  eastern  Papua,  New  Guinea  (Britlonia  9  :  32-56,  1957). 

Mosses  of  Upolu,  western  Samoa  (Occas.  Papers  Bernice  P.  Bishop  Mus.  22  (3)  • 
15-30,  1957). 


Musci.  In  B.  Maguire.  J.  J.  Wurdack  &  collaborators,  Botany  of  the  Guyana 
Highland  -  Part  II  (Mem.  .V.  Y.  Bot.  Gard.  9  (3)  :  237,  1957). 

Musci.  In  J.  A.  Steyermark  &  collaborators.  Contributions  to  the  flora  of 
Venezuela  (Fieldiana,  Bot.  28  (4)  :  695-718,  1957). 

A  survey  of  the  moss  flora  of  Jamaica  (Bull.  Inst.  Jamaica  Sri.  8  :  1-90.  Fie  1- 
25.  1958  (By  11.  Crum  &  E.  B.  Bartram). 

Musci.  In  T.  Wolff,  The  Natural  History  of  Rennell  Island,  British  Solomon 
Islands.  Vol.  3,  p.  99-100,  1958  [Pre-print,  Jan.  15,  1958;  complete  volume 
published  1960J. 

Contribution  to  the  mosses  of  Gough  Island  (Rev.  Bryol.  et.  Lichen.  28,  208-210 
1959). 

Contribution  to  the  mosses  of  the  highlands  of  eastern  New  Guinea  ( Britlonia 
11  :  86-98,  1959). 

Mosses  collected  during  Dr.  and  Mrs.  C.  Skottsberg’s  second  expedition 
to  the  Juan  Fernandez  Islands,  December  1954  to  March  1955  (Ark.  Bot  2 
4  (3)  :  29-43  (1957),  1959). 

Additions  to  the  moss  flora  of  Netherlands  New  Guinea  (Sr.  Bot.  Tidskr.  54, 
483-487,  1960). 


Mosses  of  d’Entrecasteaux  group  A  Louisiade  Archipelago,  Papua  .  New 
(Blumea  10,  142-150,  1960). 

Mosses  of  Guam,  Mariana  Islands  (Bryol.  63  :  101-105,  I960). 

Musci.  In  B.  Maguire,  J.  J.  Wurdack  &  collaborators,  Botany  of  the 
Highland  -Part.  IV  (Mem.  -V.  E.  Bot.  Card.  10  (2)  :  2-10,  1960). 
Br.vophytes  of  the  Galapagos  Islands  collected  principally  bv  Gunnar  1 
(Bryol,  64  :  248-250,  1961  (By  E.  B.  Bartram  N  S.  Arnell). 
r  v  altitude  mosses  from  northeastern  New  Guinea  (Britton  in  13  :  I 


il). 

rth western  Hin 


1.  II  (Re v.  Bryol.  et  Lichen,  29  : 


Mosses  of  the  western  highlands  of  eastern  Nei 
30  :  185-207  (1961).  1962). 

Venezuelan  mosses  collected  by  Julian  A.  Stu 
Nat.  25  ;  34-41.  Fig.  1-2,  1963). 


(68-380, 

(I960), 

Lichin. 


Source :  MNHN,  Paris 
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Mosses  of  Cerro  Anti  Ban  a,  Ecuadorian  Andes  (Rev.  Bryol.  et  Lichen.  33  (1/2)  : 

Mosses  of  the' Eastern  Highlands,  New  Guinea,  from  the  6th  Archhold  Expedi¬ 
tion,  1959  (Contr.  V.8.  Nat.  Herb.  37  (2)  :  4:5-67,1965).  . .  ,  . 

New  and  noteworthy  mosses  from  northern  Argentina  (Rev.  Bryol.  el  JAClien. 


authors,  including  the  following  :  Fio. 

Mosses  of  Barro  Colorado  Island,  Canal  Zone  (Bryol.  4- .  152-168.  Jng.  1-0. 

1939  (By  Barbara  Willis).  .  „  ., 

A  preliminary  study  of  the  vegetation  of  the  region  between  Cerro  lancitaio 
and  the  Rio  Tepalcatepec,  Michoacan,  Mexico  (Amer.  Midi.  A  at.  3b:  137- 
20«  Ei<r  1  -20.  1946  (Bv  W.  C.  LEAVENWORTH). 

A  contribution  to  the  bryophyte  flora  of  Cuba  (Bryol.  53  :  238-243,  1950  (By 

Mulch  In  Plants  of  Tonga  (Bull.  Bernice  P.  Bishop  Mus.  220  :  14-17,  1959 
(By  T.  C.  Yuncker).  j 

Mosses  of  Tristan  da  Cunha.  Results  of  the  Norwegian  Scientific  Expedition 
to  Tristan  da  Cunha  1937-1938,  no.  48,  p.  1-49.  1960  (By  H.  N.  Dixon; 
edited  by  E.  B.  Bartram). 


Grateful  acknowledgment  is  made  to  I)r.  A.  J.  Marp  for  the  loan 
if  the  photograph  accompanying  this  article. 


Crum  (II.).  -  A  tribute  to  Edwin  B.  Bartram  ( The  Bryologist,  G9,  1, 
1966,  p.  124-134). 

En  quelques  pages,  1’ Auteur  fait  comprendre  et  apprecier  le  caractere 
si  original  de  E.  B.  Bartram,  l'un  des  grands  Bryologues  americains. 
Tres  beau  portrait.  Liste  des  travaux  depuis  1909  jusqu’en  1966.  — 
S.  J.-A. 


Source  :MNHN, 


L’abbe  SQUIVET  DE  CARONDELET 
(29.6.1878-3.6.1966) 

par  P.  Le  Brun  (1) 


L’un  des  doyens  des  botanistes  frangais,  connu  principalement  comine 
bryologue,  I’abbe  Squivet  de  Carondelet,  s’est  eteint  le  3  mai  dernier, 
a  Aix-en-Provence,  dans  sa  88e  annee. 

Joseph  Squivet  de  Carondelet,  nele29juin  1878  a  Blamonl  (Meurthe- 
el-Mosellc),  a]>parlenait  a  une  tres  ancienne  famille  lorraine  (il  se  plaisait 
souvent,  au  cours  d’entretiens  familiers,  a  rappeler  qu’un  certain  Jean 
de  Carondelet  avait  ete  contemporain  de  Charles  le  Temeraire...). 
Son  pore,  oflicier  superieur,  veuf  de  bonne  heure,  1’ avait  soumis  a  une 
education  assez  rigoureuse.  Apres  de  solides  etudes  effectuees  a  la  Mal- 
grange  pres  de  LuneviUe,  Joseph  S.  de  Carondelet  fut  ordonne  prelre 
a  Nancy  le  23  aout  1903,  mais,  en  laison  de.  sa  sante  delicate,  il  dot  bientdt 
se  soustraire  au  rude  cliniat  lorrain  et  chercher  asile  d'abord  dans  le 
Pays  Basque,  oil  il  sejourna  quelque  Lemps  au  seminaire  de  I.aressone, 
apres  quoi  il  gagna  Montpellier,  oil  il  conquil  le  grade  de  licencie  es  sciences, 
tout  en  se  liant  avec  des  professeurs  et  des  botanistes  deja  bien  connus, 
tels  que  Flahault,  Emuerger,  Daveau,  Rodie. 

Une  mesentente  survenue  entre  lui  et  l’autorite  archiepiscopale  I'obligea 
a  quitter  Montpellier  et  a  sc  retirer  il  Aix  en-Provence,  oil  il  enseigna, 
en  qualite  de  professeur  de  lettres,  au  College  eatholique  de  cette  ville, 
de  1931  &  19-13.  A  cette  date,  l’abbe  S.  de  Carondelet  quitta  l'enseigne- 
ment  pour  se  consacrer  entierement  A  son  ministere  el  s’adonner  a  ses 
passions  favorites  :  la  bryologie,  la  musique  et  la  philatelic. 

Membre  de  la  Societe  botanique  de  France  depuis  1921,  puis  ad  mis  au 
sein  de  l’Academie  d'Aix,  dont  il  suivait  assidument  les  seances,  le  defunt 
avait  ete  honorc,  il  y  a  quelques  annees  4  peine,  de  la  rosette  dans  I'ordre 
des  palmes  academiques. 

Doue  d’une  grande  intelligence  et  d’une  capacite  de  travail  peu 
commune,  toujouis  alTable  et  sociable,  un  tantinet  dilettante,  l'abbe 
S.  de  Carondelet  se  tenait  a  1’ecart  du  «  faire  savoir  » ;  pour  cette  raison, 
sans  doute,  il  a  fort  peu  public  :  tout  au  plus  quelques  notes  courtes 
parues  dans  le  Bulletin  dc  la  Sociele  bolanique  de  France  et  dans  le  Monde 
des  Plantes.  Ses  vastes  connaissances  bryologiques,  le  sejour  prolonge 
qu’il  efTectua  ii  Montpellier  et  de  nombreuses  herborisations  proven?ales 
ou  alpines  lui  permirent  pourtant  de  mettle  sur  pied,  vers  la  fin  de  sa 
carriere,  un  important  memoire  de  plus  d'une  centaine  de  pages  :  les 
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«  Mousses  de  Montpellier,  et  contributions  diverges  a  la  bryologie  du 
S.E.  de  la  France  ». 

L’abbe  S.  de  Carondelet,  excellent  botaniste  de  terrain,  connaissait 
parfaitement  la  llore  des  Vosges,  du  Pays  Basque  et  de  la  region  de 
Montpellier ;  par  la  suite,  il  effectua  de  nombreuses  herborisations, 
principalenienl  bryologiques,  en  Provence,  dans  les  Alpes  maritimes 
et  les  Pyrenees.  11  s’ctait  constitue  un  hcrbier  particulierement  soigne, 
double  d’une  importante  collection  de  Mousses  eonservees  dans  ties 
Lubes  de  verre,  latjuelle  a  pris  place  a  I'lnslitut  botanique  de  Montpellier. 

Ayant  ete,  durant  de  longues  annees,  l’ami  du  defunt,  son  compagnon 
d'herborisation  et  son  collogue  dans  l’Enseignement  secondaire  prive, 
l'auteur  de  ces  lignes  se  permet  d'adresser  ici  un  hommage  et  un  souvenir 
emu  &  la  mcmoire  de  l’un  des  tout  derniers  representants  d’une  calegorie 
en  voie  d’extinction  :  le  pretre  herboiisant. 

* 

*  * 

L’ ensemble  des  Herbiers  de  l’abbe  Squivet  de  Carondelet  a  ete 
olTert  a  I’lnslitut  Botanique  de  Montpellier  ainsi  que  sa  bibliotheque 
scientifique. 

Le  Museum  d’Mistoire  nalurelle  d’ Aix-en-Provence  a  re?u  le  reste  des 
collections  et  un  certain  nombre  d’ouvrages. 


Publications  de  l’abbe  J.  Squivet  de  Carondelet 

1.  L’ Aster  squamatus  Spreng.  en  Prance  (Bull.  Soc.  bot.  de  France,  68,  1921, 

p.  132). 

2.  Le  Calega  en  Meurthe  et  Moselle  (Monde  des  Plantes,  253,  1939,  p.  35). 

3.  Nouvelles  stations  de  YAsplmium  Murbeckii  Border  (Cazarilb  et  prte  de 

Luchon)  (Ibid.,  239-240,  1939-1940,  p.  35). 

4.  Le  Lierre  a  fruits  doles  en  Provence  (Ibid.,  270-271,  1950,  p.  56). 

5.  line  nouvelle  locality  de  Oratoneurum  decipiens  (de  Not.  als  Thuydmm)  (Ibid., 

325.  1958,  p.  2). 

6.  Sur  le  Pimpinella  peregrina  L.  (Bull.  Soc.  bot.  de  France,  102.  1955,  p.  39). 

7.  Une  sous-espcce  meconnue  de  Fedicularis  palustris  L.  (P.  serotina  S.  de  C.) 

(Ibid.,  102,  1955,  p.  363).  . 

8.  Mousses  de  Montpellier  et  contributions  diverses  i\  la  bryologie  du  sud-est 

de  la  France  (Naluralia  Monspeliensia,  serie  botanique  (fascicule  13), 
1961  ;p.  71  a  189  bis). 


Source :  MNHN,  Pari 
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Abb6  Suivet  DE  Carondelet 
(26.6.1878  -  3.0.1960) 


Source .  MNHN.  Paris 


INFORMATIONS 


Le  5  decembrc  1966,  la  villa  de  Biarritz  (Bnsses-Pyrendesl  a  decernr 

fsrffs;  Co™™!" Cc,,irc  *  * «•&*-  iisss 

Une  medaille  d’or  a  Paul  .Jovet,  Dr  es  Sr  Hn™,-.  ,i„  iQ  ,c, _ _  ■ , 

Labor  du  Musdum  au  Centre  deludes  do  Hecherches,  pour  l’ensembte 
de  as  tnywn  sur  la  flora  et  la  vegetation  du  Pay.,  Basque 
Une  medaille  d  argent  a  Guy  Puevo,  D'  ia  Sa„  pour  „  recherohes 
sur  la  chnnie  des  Lichens  et  sin-  la  climatologie  du  Pays  Basque. 


L'Herbier  de  Lichen  du  leu  D-  Boulv  de  Lesdam  a  eld  legur  no 
J  G.  Ci.ausade,  St-  Joseph,  84  — Apt  (Vaucluse),  France.  8 


lelbeltth?^!16  *  Hryoloijique  America!™  a  eu  lieu 

le  lo  et  16  aout  a  1  Umversite  de  Maryland  an  «  Colleae  Park  »  1  e  serrr- 

3  annonc4  q“*  ,a  Soci^te  comprend  743  membres,’  265  Ame- 
ricains,  1-9  Strangers  el  549  institutions.  II  a  cte  decide  que  la  Sociele  se 
y"  "‘f  ,“V“  AIBS  ™  1967  •»  T«*»  a  A  A  JI  Uni  versify.  Colleges  tation, 
lexas.  Les  communications  suivantes  ont  ete  presentees: 

A.  J.  Sharp  :  Notes  on  the  bryophytes  of  Asia. 

Paul  L  Redfeahn  :  Bryophytes  of  the  interior  Highlands  of  Arkansas 
Hanoel  H.  Nonms  :  Bryophytes  suecession  in  the  Great  Smoky  Mountains! 
America  Atlantic  Luropean  bryophytes  in  Pacilic  North 

Mapping  atmospheric  poUuli™ 

Marlon  L.  Ellison  :  Texas  hepatics. 

Gn?  ria  Bn.nsCrA>,D  p  L  :  fotes1IU1,  “l8  m°rI>hol°ey  °f  Bnjopteris  filicina. 

Itom^IZd.  rTt.81^  StUI"“  a‘  Fi”rd-  Mrlhera 

Kenneth  J.  Foot  :  Phytosodological  studies  of  lichen  and  brvonhvte 
vegetation  on  limestone  outcrops.  J  1  J 

C  l  Madison  :  Studies  on  the  effect  of  light  on  Marchantia  polymorpha. 
Herbert  Sierk  :  Habitat  ecology  of  Mexican  Leptogia. 

.  N.  Rao  and  Fabius  Leblanc:  Influence  of  an  iron-sintering  plant 
on  the  epiphytic  vegetation  of  Wawa,  Ontario. 


U,1,  meduille  «  Liberty  Hyde  Bailey  .  tie  la  Societe  aiiiericainr  d'l  torli- 
culture  a  etc  olTerte  au  cours  du  Congres  Americain  d’Horticullure  au 
Dr.  William  C.  Steere,  Directeur  du  Jardin  Botanique  de  New  York. 
Nous  lui  presentons  nos  vives  felicitations. 


Itritisli  Bryologieal  Society. 

Alan  C.  Chundwell  a  ete  designe  comrae  fiditeur  des  «  Transactions 
of  the  British  Bryologieal  Society  »  a  la  suite  du  Dr.  E.  W -Jones  qui 
a  rempli  parfaitement  cette  tache  durant  10  ans.  Mr  B.  D.hrrzGERALi) 
devient  secretaire-tresorier  en  remplacement  de  Mr  J.  U-  G.  1 .  etkrken 
uni  s’esl  devoue  a  la  direction  financiere  a  la  B.B.S.  depuis  1946. 

Nous  faisons  des  veeux  pour  les  nouveaux  elus  ^  f^isons  des  souhaits 
de  succes  k  la  B.B.S.  Notons  que  des  le  debut  de  1966  la  B.B.S.  comptait 
deja  426  membres. 

L'Assemblee  generale  annuelle  et  excursions  devaient  avoir  lieu  du 
5  au  12  a  veil  1967  a  King's  Lynn,  dans  le  Norfolk.  . 

La  reunion  d’ete  aura  lieu  du  2-9  septenibre  196/  dans  le  Yorkshire 
a  Northallerton. 


Miss  E.  H.  du  Feu,  membre  de  la  Br.  Br.  Soc.  a  public  une  llore  de 
Brvophvles  de  Jersey.  Prix  :  3/2  d.  (inclus  port).  S  adrcsser  a  Miss  L. 
1 1,  du  Feu,  c/c  The  Jersey  Museum,  9,  Pier  Road,  St.  Helier,  Jersey,  L.l. 


British  Lichen  Society. 

■y  la  reunion  prevue  pour  le  7  janvier  1967  les  communications  >ui- 
vantes  inrent  presentees  :  K.  A.  Keiishaw,  Ecology  of  lichens  in  Nigeria. 
-1)  c  Smi  in.  The  physiology  of  the  lichen  symbiosis. 


L’ excursion  de  printemps  1967 
22  mars  au  29  mars. 


i  lieu  a  Wells  dans  le  Somerset  du 


Une  excursion  d'ele  1967  est  en  voie  d’organisation  cn  Scandinavie 
du  ler  au  16  aout  sous  la  direction  du  Dr  E.  Dahi.. 

Pour  avoir  tons  les  details  les  Membres  doivent  s'adresser  ii  : 
Mrs  KoLBjiiTNSTUD,  Botanical  Institute,  Agricultural  College  of  Norvay. 
Vollebekk,  Norvege. 


La  Societc  Suisse  de  Bryologie  el  de  Lichenolo(|ie,  toujours  Ires  active, 
compte  actuellement  90  membres.  Une  liste  des  membres  a  ete  etabhe 
avec  Vindication  des  specialities. 

Au  cours  de  Vannee  plusieurs  excursions  ont  ete  proje tees  : 

Lucerne  (23-24.  IV  ou  7-8.  V).  10e  session  annuelle  de  la  Societe.  Deux 
excursions  dans  les  environs  de  Lucerne. 


Source :  MNHN. 


Uom-g-St-Pirnc.  Valais  (Hi.Vlll).  l!lu(le  *.  j,  vegillalio*  bryologiquc 
el  lichenologique  subalpine  et  alpine  :  forets,  zones  a  buissons  nains 
combes  a  neige,  blocs  rocheux,  etc. 

Excursions  du  groupe  de  Iravaii  bryologiquc  argovien  dans  le  canton 
d’Argovie. 

Excursions  dans  les  environs  de  Winterthur  organisees  par  le  President 
de  la  societe. 

En  1967,  la  Societe  projetle  les  excursions  Suivantes  : 

13-15  aotit :  Excursion  dans  les  Vosges. 

13-15  V  :  Excursion  dans  les  Vosges. 

bin  aofit-debut  seplembre  :  llp  session  annuelle  a  Olten.  Excursions 
dans  le  Jura  pres  d’Olten. 

Pour  son  dixieme  anniversaire,  la  Societe  Suisse  de  Bryologie  et  Liche- 
nologie  a  distribue  a  ses  membres  un  compte  rendu  de  ses  activitcs. 
Cette  societe,  fundee  en  1956  a  Zurich,  a  pour  but  de  grouper  tous  les 
bryologues  et  les  lichenologues  suisses.  amateurs  ou  professionnels. 
Elle  organise  des  cours  d’introduction  et  des  conferences,  patronnes 
par  les  Universites.  el  propose  deux  fois  par  an  des  excursions.  Ses  collec¬ 
tions  soul  reunies  a  l’lnstitut  de  Botanique  de  1’Universite  de  Bale. 
Elle  tient  a  la  disposition  de  ses  societaires  one  bibliotheque,  legs  du 
Dr  Widmeh,  qui  contient  des  (lores,  des  ouvrages  pour  la  determination, 
des  monographies  regionales  et  un  grand  nOmbre  de  tirages  a  part  bryo- 
logiques  ou  lichenologiques.  La  bibliotheque  et  Therbier  bryologiquc, 
legs  du  l)r  W  i  dm  eh,  ont  etc  transferes  a  Lucerne.  On  peut  les  consulter 
sur  place.  Un  microscope  est  a  la  disposition  des  visiteurs.  Les  membres 
argoviens  projettent  d'editer  une  petite  (lore  bryologique  du  canton, 
en  complement  a  la  flore  des  Mousses  de  P.  Geheeb. 


Dr  Fernand  Demauet,  Directeur  de  Laboratoire  au  Jardin  Botanique 
de  l’Etat  de  Bruxelles  a  etc  nomine  Chef  du  departement  des  Bryophytes 
el  des  Thallophytes  par  arrele  royal  du  16  juin  1966.  A  partir  du  lPr  join 
1966,  a  pres  la  mise  a  la  retraile  du  Prof.  W.  Robins,  il  a  ete  charge  de 
la  Direction  du  Jardin.  Par  arrete  royal  du  22  novembre  1966,  il  a  etc 
nomine  Directeur.  L’adresse  du  Jardin  est  toujours  :  236,  rue  Royale, 
Bruxelles. 


Le  Colloque  de  Morphologie  uegetale  de  la  Soriclc  botanique  de  France 
pour  l  a n nee  1967  s'esl  tenu  au  College  scienlifique  universitaire  d’Angers 
les  20  et  21  mars  1967.  La  Morphologie  des  Vegetaux  inferieurs  en  consli- 
tuait.  le  theme.  I.e  Rapport  general  fut  presente  par  M.  le  Professeur 
M.  Ci-iADiii  Airn  (Sorbonne)  qui  precisa  les  donnees  fondamentales  acquises 
sur  1  ensemble  des  N'egetaux  inferieurs  et  les  problemes  que  pose  leur 
organisation.  I  ne  quizaine  de  communications  ont  concerne  les  Algues 
(y  coinpris  les  Charophytes),  les  Champignons,  les  relations  de  ces  der- 
niers  avec  les  plantes  superieures,  les  Fougeres. 
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L’une  des  seances  de  travail  fut  presidee  par  le  Prof.-Dr  Martin  Bopp 
( Botanisches  Institut,  Technische  Hochschule,  Hannovre)  qui,  sous  le  titre 
,<  Morphoregulation  du  protonema  des  Mousses  »,  lit  une  synthese  des 
remarquables  travaux  poursuivis  dans  son  Institut  sur  ce  systeme  mor- 
phogenetique  experimental  de  choix  que  constitue  le  protonema.  D  autres 
communications  eurenl  pour  sujet  les  «  Relations  enlre  dominance  apica  c- 
morpholoqie  foliaire  el  scxualisation  des  bourgeons  lateraux  de  la  t- onli , 
nalis  «  (J.  Berthier,  Clermont-Ferrand),  le  «  Conlrolc  de  la  temperature 
el  de  I'eclairement  pour  la  culture  des  Mousses  »  (J.  Berthier  et  h.  .Iar- 
geaix,  Clermont-Ferrand),  l’«  Influence  comparee  du  chloramphenicol 
et  de  la  colchicine  sur  la  croissance  et  la  ramification  du  protonema  de  Lera- 
lodon  purpureas  ( Brhl .)  cuUivc  in  vitro  a  I’obscurite  >.  (Mile  M.  Gourgaud, 
Clermont-Ferrand),  «  la  structure  et  les  proprietes  generates  de  la  cellule 
apieale  du  gamelophyte  feuille  des  Bryales  (E.-J.  Bonnot,  l)ijon)  el.  en 
ce  qui  concerne  les  Lichens,  «  la  Morphogenese  de  I'apothccie  Iiretlilorme 
des  Graphidacees  et  ses  mecanismes  »  (Mines  Janex-Favhe  et  Letrouit, 
Paris).  „ 

Un  fascicule  special  du  Bulletin  de  la  Societe  botamque  de  I- ranee  rendra 
compte  de  ces  travaux.  Le  Colloque  de  Morphologie  vegetale  pour  1  annee 
1968  aura  lieu  en  principe  a  Heims.  —  E.-J.  Bonnot. 


ANNONCES  DE  DliCfeS 

Nous  avons  le  grand  regret  d’annoncer  le  deces  du  Prof.  Dr  E.  P. 
Warburg  survenu  le  9juin  1966. 

ML  E.  Saunders  de  Chingford,  Essex,  membra  de  la  Br.  Br.  Soc. 
De  nombreux  rapports  sur  le  comte  d’Essex  lui  sont  dus. 

Mr  Lindsay  Fleming  decede  le  9  fevrier  1966  a  Aldwick  Grange,  Bognor 
Regis,  Sussex. 
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Abramov  (I  I  ).  Abramova  (A.  L.)  et  Duda  (J.).  —  Ad  lloram  caurasieam 
Plmlarum  non  oascularum  ; 
"ommr  v- L-  Mosco“: 

*?SSb,*s.,&£ss?s:  »*?»* 

pi‘,V^!U°'U  *  L'/),trl  Abramov  (I.  I.).  —  Genus  novum  museorum  Familiae 
VS  JcimT  'li/iS";  /‘v  5 /JfonoHra,  Plantarum  non  ooscularum ; 

SBrS“™pG'!lf30iSj').  ‘  V'  L'  *“»««-  Mosm“: 

f*  a  ™CO!U'  aa,l?  ks  »«  Kouriles  des  echantillons  d’une  PW|„. 

1021^ I  lea  AA.  out  rapporte  au  ?.  oblusUdmum  Broth,  decrit  par  Brotberuscn 

JAt“  •!a|,0,‘-  L,“'  ‘dudo  m, nutieu.se  des  caraoterc.s  das  specimens  ,1c  Kourilw  autoriso 
es  AA.  a  suparcr  Cette  plant.,  des  Plagwthccwm  et  do  o  ver  m,  gen.v  no  v '  m S, 

1'“'““d"1-  IJ"“  o.na,™  d,  d»,ta.  ni»toJSf2t’irtS£ 

a  2  I.Tm!0?- V?  Eiisl-Asian  spades  at  Homomatlhm, 

a  genus  oi  Musu.  II  ( Hikobia ,  4,  3,  196.),  p.  161-177,  9  f]g.) 

b reuses  MM.  ciMe.  pear  e  ' 

i'-j.  5  u”  “l4“ 

kNM  Mamm  Hed«. 

.°'f  P°U1'  >a  determination  des  vartetfe  d’ff.  c.  trouvdes  jusqu’ici  aux  Pavs-Bas  •  var 
r«T,!mr  ^tnTtm’n l<lcloram-  1 wgiroslrum ,  bremsdum,  subjulaceum,  imponena,  uwi- 

, ,  ip,’  F  ™lmllMum,rempwatum.  < tot to  cle  .«t  bason sur  lo  travail  de  P.  Doignon 

U9o0)  ct  en  co  qui  concerns  Pylaisui  polga.it  I,  a  sur  celui  do  Greene  et  Obeene  (I960).  — 

C.ortinl  (C.).  Ulteriori  osservazioni  sui  Muschi  della  Foresta  di  Pivina- 
manna  (Sardegna  meridionale)  con  descrizione  di  una  nuova  varieia  tli 
Jhamnmm  alopecurum  ( Webbia ,  20,  707-710,  1965). 

Diagnose  latino  et  description  do  var.  u  v.  Sardoum  du  Th.  a.  (L.)  Br.  our  ssn  aln- 
prcani III  (tig.  1,  2,  6).  Dans  la  m£mc  foret  l'A.  signals  Cirriphyltum  filijorme  (ham  ) 
fHedw.riBac.8— V.UAU  d  IU  ut  BurhVnchium  praelongum  (Hedw.)  Br.  eur.  ssp.  hiam 

ibTjZVVo,.  ja: i“'s°%5,dp%f-S).  <c-  «“•>  »«• 

mSSSTm  D™«»ta" 


Source :  MNHN,  Paris 


I'ulfortl  (Margaret).  -  Recent  Litteralure  on  Hepatics-49  ( The  Bryologist, 
(!!),  n°  3,  p.  378-379.  196(3). 


l-ulford  (Margaret).  -  R. 
(!!*.  nu  3,  p.  380-382,  1966). 


(irolle  (B.).  —  Einc  Nardia  aus  Afrika  ( Bol .  Mag.  Tokyo,  77.  1964, 
p.  297-299,  1  ns-). 

Description  de  Nardia  arndliana  n.  sp.  du  Buwenzori,  de  la  sect  .  Brcidlerum  sect.  nov. 
Uout  Ic  ty|)e  cat  .V.  brridleri  (Limpr.)  Lindb.  —  S.  J.-A. 

(irolle  (R.).  -  Weltsleinia  Schiffn.  (Journ.  Haltori  Bot.  Lab.,  28,  1965, 

8.  J.-A. 

(irolle  (It.).  -  MisceUanea  1 

Lab..  28,  1965,  p.  101-106,  1  fig.) 

Mix  notes  apportent  dcs  remarque,  ^  ^  ^  ; 

iisflkhen  Nordanreri^air^s^®^S  Bol^z'ehlschrift,  112 ,  3,  1965,  p.  268-284, 
3  OR.). 


31-40  (. 


SSS 


(irolle  (It). 

unci  Kmnodip 


lophijllum  nov.  Gen.  (Scapaniaceae)  (Journ!  "ZX. 
p.  55-74,  5  llg.). 

8.  Old  des  genres  de.  cettc  lamille.  Nomenclature  et 

juarromm  qui  devient  Krunodiplophyllum  squarrosam 
ie).  —  8.  J.-A. 

hepaticologica  21-30  (Journ.  Jap.  Bol.,  39, 

(Sl.).  Pig.  pour  cette  (lerniere  espoce.  —  8.  .1  .-A. 


Source :  MNHN,  Paris 
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Kitagawa  (N.).  Notes  on  the  Hepatic  Flora  of  the  Island  of  Yakushima, 
•  ’  . . P-187-192,  1  fig-)- 


iawa  (N.).  —  Hepaticae  of  Ml  Tsurugi  i 
x.  Geobot..  19,  2-3,  1962,  p.  54-66,  2  fig;). 

iloziella  in  Japan  (A 
Japon  g4n<5ralement  ma 
the  system  of  Lophoziaceae 


Kitagawa  (N.).  —  On  so 
tolax.  Geobot.,  1962,  p.  49-53,  2  fig.). 

Remarques  k  propos  de  4  especes  de 
One  est  end4mique  :  C.  cchinala.  —  S. 


(N.).  —  Lophoziac 
.  Geobot.,  1962, 


sae.  Notes  on  t  . 
p.  247-251).  En  jap.,  rdsum6  en  anglais. 


nouveau.  —  S.  J.-A. 

Kitagawa  (N.).  -  A  revision  of  the  family  Lophoziaceae  of  Japan  and 

its  adjacent  regions.  1  (Joun i.  Haliori  Bot.  Lab.,  28,  1965,  p.  239-291, 
16  fig.). 


Rdcoltos  de  MoUgerinoees  dans  l’E  de  f  Himalaya  par  les  expeditions  botaniques  de 
I’okyo  en  19(10  et  1903.  Unit  esprn-s.  1  sous-espO. . .  une  vaH4l4.  Pour  ntimalayu. 

rt  Af.  fuTrotu.  —V.  J.-A.  J  ’  *  ^ 

Kuwahara  (Y.).  The  Metzgeriaceae  of  Ml  Kinabalu,  North  Ilorneo 
(. Journ .  Hal  tori  Bot.  Lab.,  28.  1965,  p.  166-170,  1  fig.). 

Deux  esp&ces  de  Metzgeria  itaiont  oonnucs  de  Borneo :  Du  Mont  Kinabulu,  an  X  de 
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Miller  (H.  A.)-  —  A  review  of  Herberta  in  the  tropical  Pacific  and  Asia. 
( Journ .  Hattori  Bol.  Lab.,  28,  1965,  p.  299-412,  143  fig.). 

Historique  du  genre  Berberta.  Cinq  sections  nouvelles  proposers  :  Fissiherberta,  Uer- 
berta,  Cirriherberta,  Dilatiherberta,  Piloherberia.  Quatrc  espiscea  nouvelles  :  II.  lonchobaaia, 
11.  hmcaiiensia,  II.  nepalensis.  II .  masligophoroidea.  Un  nom.  nov.  :  H.  darjeelingensia. 
Unc  esp&ce  doutcuse  :  II.  evittalu  (St.)  comb.  nov.  Nombreuses  comb,  nov.:  II.  giolia- 
nettii.  H.  perrotlcti,  11.  pinnata,  H.  ramosa,  II.  deeurrem,  H.  cireinata,  H.  dicrana.  II.  flei- 
aeheri,  H.  nilgerriensis,  H.  ceglatvica,  H.  pariaii,  II.  fragilis ,  H.  javaniea,  H.  hhnalayana, 
H.  Icurzii,  II.  armitana,  H.  divaricata,  II.  anguetiesima,  H.  sellgera,  B.  leratii ;  cea  comb, 
nov.  sont  faites  sur  des  Schisma  deceit  par  Stephani.  Un  sommaire  historique  donne, 
sous  forme  do  tableau,  le  nom  des  taxa  ot  de  leur  auteur,  la  date  de  publication  corres- 
pondaute,  la  locality  type  et  des  remarques.  —  S.  J.-A. 

MiztiUnii  (M.).  —  Studies  of  little  known  asialic  species  of  Hepaticae 
in  the  Stephani  Herbarium.  2.  On  some  little  known  southeast  asiatic 
species  of  the  genus  Cololejeunea  (Journ.  Hallori  Bol.  Lab..  211.  1965,  p.  107- 
121,  7  fig.). 

Description  d<5caill4e  avec  lig.  pour  13  esp&ces  de  Cololejeunea  rdcoltf's  au  Siam,  au 
Tonkin,  aux  Philippines,  h  Java,  ii  Romeo  ou  en  NouVelle-Guimio.  Neuf  com  bins  isons 
nouvelles  :  C.  balamae,  C.  angnlata,  C.  ililalata,  C.  an  guali  flora.  C.  javaniea.  C.  flu  vicuna, 
C.  Oollachei,  C.  poliltenais,  C.  fuacn,  toutes  ces  espfices  etant  rangees  pi-4cedi mm.  nt 
parmi  les  Leptocolea  ou  Physocolea.  Deux  norns  nouveaux  :  Lejcunea  mitlenii  pour  L. 
flexuosa  et  L.  mbolivacea  pour  L.  olivacea.  —  S.  J.-A. 

Mizutani  (M.).  - —  A  supplement  to  «  a  revision  of  Japanese  Lejeuneaceae  » 
(Miscell.  Bryol.  Lichenol.,  2, 12, 1962,  p.  169-170,  3  fig.). 

En  japonais  ;  concerne  des  esptces  de  7  genres  de  Lejeun4ac4es.  —  S.  J.-A. 

Noguchi  (A.).  —  Notulae  Bryologicae.  VII  Some  transfers  of  names 
of  the  asiatic  mosses  (Journ.  Hattori  Bol.  Lab.,  28,  1965,  p.  147-154,  5  fig.). 

Discussions  a  propos  du  « status  »  de  0  esp&ces  de  difKrents  genres.  Noter  :  Ptcrobryopais 
divergens  (Mitt..)  comb,  nov.;  Floribundaria  aparsa  var.  pili/era  (Nog.)  comb.  nov.  — 
S.  J.-A. 


Osada  (T.).  —  Japanese  Polytrichaceae.  L.  Introduction  to  the  genus 
Pogonalum  (Journ.  Hattori  Bot.  Lab..  28,  1965,  p.  170-201,  11  fig.). 

016  des  genres  de  la  famille  des  Polytricbacdes.  Definition  du  genre.  Distinction  entre 
Pogonalum  et  Polylrichum.  C14  des  12  espSces  et  1  var.  pour  le  Japon.  fitude  de  chnque 
espfcce  avec  nombreuses  figures,  liste  des  specimens  examines,  distribution  au  Japon 
et  dans  le  monde,  relations  avec  les  espeecs  voisines.  Noter  :  Pogonalum  nipponicum 
sp.  nov.  et  P.  akilense  var.  uraaaivai  (Sak.)  stat.  nov.  —  S.  J.-A. 

Osada  (T.)  et  Noguchi  (A.).  —  Pogonalum  in/lexum  (Lindb.)  Par.  and 
its  allies  (Journ.  Jap.  Boi.,  37,  12,  1962,  p.  361-365,  15  fig.). 

Caractercs  permettant  de  distinguer  P.  in/lexum  et  P.  akitense.  En  jap.,  resume  angl.  — 
S.  J.-A. 

Paton  (J.  A.).  —  Lophocolea  semiteres  (Lehm.)  Mitt,  and  Telaranea 
murphyae  sp.  nov.  established  on  Tresco  (Trans.  Brit.  Bryol.  Soc.,  4,  5, 
1965,  p.  775-779,  1  fig.). 

L.  a.  r4colt4  dans  1’Ilc  Tresco  (lies  de  Scilly),  sur  la  cdte  SW  de  l’Angleterre  est  nouveau 
pour  l’hdmispW're  N.  Description  de  Telaranea  murphyae,  espfece  nouvelle  r4colt4e  dans 
la  memo  lie  et  ressemblant  ft.  diff4rentos  espeecs  de  Telaranea  et  Lepidozia  de  regions 
t  r&s  eloigners.  —  S.  J.-A. 

l'ersson  (II.).  —  A  «  Gallup-Poll  »  on  Moss  Taxonomy  (Miscetl.  Bryol. 
Lichenol.,  4,  2,  1966,  25-29). 

L'A.  a  obtenu  de  70  bryologues  leur  opinion  sur  le  rang  taxinomique  h  attiibuer  h 
its  taxa  bryologiques  de  position  incertaine.  Les  reponses  sont  regroupdes  en  une  table. 
II  un  ressort  quo  les  avis  divergent  sou  vent ;  que  beaucoup  de  bryologues  h&jitent  ii 
se  prononccr  quand  il  s'.igit  lie  genres  difilclles  et  complexes  ( Bryum .  Orthotrichum .  Drrpa- 
noeladua,  etc.)  :  que  Crop  soiivcnt  il  n’est  pas  ossez  tonu  compte  des  apports  des  travaux 
cvtologiques  ;  que  l'accord  au  point  de  vue  taxinomique  est  plus  complet  lorsqu'il  s'ngit 
,le  groupes  ayi.nl  fait  l'objet  d’dtudcs  monographiques  ( Plagiolhecium ,  Mnium  groupe 
affine.  Drrpanneladus  groups  exannulatvs.  Fehiatidium  groupe  gracile,).  —  E.-J.  Bonnot. 


Source :  MNHN,  Paris 
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l  an  relev 6  gdobotanique  de  la  Flore 


1'roskauer  (•!.)■  Later  «  starting  points  » 
nium  Hedwig,  and  Calypogeia  Haddi  ( Ta. 


12,  p.  200-201,  101 


'  Retires  widens  comprcnant  des  troupes  de  plant..*  a  dates  de  dope 


et  d«;  trois  espeeis  d'llepatiques.  I,e  point  do^depaH  nornonclntur. 
Hod  wig  et  lo  rejet  do  Mnium  I..  ost  indispensable.  —  If.  li 


•t  en  1753. 
do  Mnium 


ltivola  i  Ml.  \rkl  err  v Y sic.  I  k\  revise  'S.  j;i  |  mvel,  rndit  liiicin.  Kinif>e 

lUcda' "(Casopis ' S'/f  \luLa, ' vTl ,°T958*V.C80-85).<' ' "U>°SC  C ^  ^ 


Slates  ( The  Bryologist,  Oil.  1,  1966,  p.  105-109,  16  fig.). 


Sehiffner  (V.)  et  Arnell  (S.).  Ergebnisse  der  Botanist-hen  Expedition 
der  kaiserlichen  Akademie  der  Wissenschaften  nach  Siidbrasilien  1901 
(Oslerreich.  Akad.  Wissensch.  Math.  Naturwiss.  Kl.,  Denkschrilten.  Bd  111. 
1964,  156  pp..  1-1  pi.  de  158  fig.). 


MNHN.  Park 
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genres  Porella  et  Cololcjeunea.  1/ Auteur  a  donn<5,  pour  plusleurs  genres,  la  liste  lies  espicos 
preeederainent  citees  du  Bresil.  Los  I ypes  de.s  nouveaux  laxa  sont  conserves  dans  l’Herbier 
du  Naturhislorisches  Museum,  ii  Wien.  —  H.  Jovkt-Ast. 

Schofield  (W.  U.).  -  A  new  species  of  Trcmalodon  from  Western  North 

America  ( The  Bryologi.il,  (!!).  n°  2,  p.  202-204,  1966). 

Diagnose  latine  et  description  tes  dtftailleo  du  T.  bnaxii,  sp.  n,  decouverte  par  F.  M.  Boas 
dans  deux  locality  do  I'll.-  ile  Vancouver  en  19115.  Le  T.  b.  s.-  rapproche  surtout  du  T. 
ambiguwi  (Hedw.)  Hurnseh.  line  pi.  do  dessins  nut  en  evidence  les  caracleres  de  col te 
"•  sp.  L'A.  indique  aussi  lies  dilTerences  aver  T.  brcvicollix  Hornsch.  —  V.  A. 

Schuster  (It.  M.).  —  Studies  on  Hepaticae.  XVI.  The  morphology  and 
systematic  position  of  the  suborder  Pleuro/.iinae  (Trans.  Bril.  Bruol 
Soc.,  4,  5,  1965,  p.  794-800). 

Interpretations  anterieures  sur  la  feuille  lies  Pleurnziucees.  Nouvelle  description  des 
caracleres  de  la  famille  dord  les  feuilles  sont  succubes  el  portent  un  lobule  dorsal  g£ndralc- 
inent  gonflA  Position  phylogenetique  de  cette  famille  non  comparable  aux  Radulinae 
ot  Porpllinae.  —  8.  .T.-A. 

Schuster  (R.  VI.).  Studies  on  Hepaticae,  XXVII.  Xenocephalozia 
Schust.  (Journ.  Ilallori  Bol.  Lab.,  28,  1965,  p.  139-145,  2  fig). 

Description  du  genre  Xenocephalozia,  de  X.  n avicularis  et  altinites  de  ce  genre  qui 
semble  n'avoir  aucime  affinity  avec.  un  groupe  quelconque  de  Lepidoziaceae  el  rappelle 
le  genre  Nnwellia  par  certains  caracleres.  —  s.  J.-A. 

Schuster  (R.  VI.  i.  -  Studies  on  antipodal  Hepaticae,  VII.  Goebeliel- 
iaceae  (Journ.  Hattnri  Bol.  Lab..  28.  1965,  p.  129-138,  2  fig.). 

Discussion  sur  la  place  de  la  famille  des  Goebeliellaceae  que  l’Auteur  place  dans  les 
Porellinae.  Caracleres  de  la  famille  :  ses  a lllidt Oh  avec  les  Fmllnniuceae.  Caracteres  du 
genre  Goebeliella.  Fig.  de  G.  comigerti.  Notes  sur  la  germination  des  spores.  —  S.  J.-A. 

Schuster  (It.  VI.).  Studies  on  antipodal  Hepaticae.  II.  Archeophylla 
Schuster  and  Archcochaetc  Schuster,  new  genera  of  Blepharostomaceae 
(Trans.  Bril.  Bryol.  Soc.,  4,  5,  1965,  p.  801-817,  5  fig.). 

Description  diHaillec,  lig.  et  discussion  concernant  les  nflinites  pour  deux  genres  brif-ve- 
menl  valides  dans  mi  travail  prcW-drnt  (19(13).  Pour  Archeophylla.  deux  cspdc.-s  sont 
d£crites  et  llgurees  :  A.schuxteri  (Hodg.  et  Allis.)  Schust.  (Stewart  Island)  et  A.  paradoxa 
sp.  nov.  (Gulf  of  Penas.  Am.  Sod).  Pour  Arche.ochaele,  description  de  .1.  knchmtnanii 
(Tierra  del  Fuego).  Les  noma  des  families  Pseudolepicoleaceae  el  Herzogiariaceai-  tombent 
en  synonymie  avec  Blepharostomaceae.  —  s.  J.-A. 

S/.afrmi  (B.).  Bryophyta  I.  Musci-Mchy  ( Polska  Akad.  Nauk,  Tnsiitut 
Botaniki,  Warszawa  1963).  En  polonais. 

La  part.ii-  generate  concerne  les  notions  principales  sur  les  Mousses  :  Pour  les  eludiants 
el  en  general  les  bryologues  polonais.  excellent  ouvrage  de  diderminal  ion  ;  219  figures 
Ires  Claires  i  I  lust-rent  cette  Flore  et  aider-old  le  chercheur  h  identifier  les  cs  pi-res.  —  V.  A. 

Vttiuleu  llcrghcn  (C.).  H6patiques  rdcolt^es  par  le  T)r  J.-J.  Symoens 
dans  la  region  p6ri-tanganvikaise  ( Bull.  Soc.  Hoy.  Bo).  Bely..  !lli.  1965 
p.  129-174,  15  fig.). 

Descriptions,  commentaires,  distributions  et  lig.  pour  des  esp6c.es  de  s  genres  Jsolachis. 
Catypogeia,  Lophacalea,  Chundonanthux,  Plagiochila,  Adelanthus,  Lejeunea.  Inflate 
lejeunea,  Puosmolcjeunea,  Plychncoleus,  Fonsombnmia.  Symphyogyna.  Pattuvieivia. 
Athalamia,  Rice.ia,  Marchanlia,  Lunularia.  Dumorliera,  Phaeccenx.  Cle  des  genres  de 
Marchantiales  reconnues  en  Afrique  an  .S  du  Sahara.  Cle  des  espi-ces  africaines  du  genre 
khiommlejeunea.  Noter  :  Cbanilonanlhux  hirlellux  subsp.  yigantenx  comb.  nt.v.  Tics  belle 
presentation.  —  S.  J.-A. 

Watson  (15.  V.).  Recent  Brvologieal  Literature  (Trans.  Hr.  Br.  Soc 
5,  Part  I,  p.  168-170,  1966). 

Liste  de  251  travaux  concernant  les  Mtisri,  .Sphagnum  el  Hepaticae.  lndispensnlile, 
ii  consulter  afin  de  completer  les  tables  bibliograpliiques  panics  dans  In  presenle  Heme  et 
The  Rrynlogixt.  -  V.  A , 


Source :  MNHN,  Paris 
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Welch  (W.  H.).  —  The  Hookeriaceae  of  Mexico  (The  Bryologist,  B!>,  1, 
1966,  p.  1-68,  316  pp.). 


ANATOM  IE,  MORPHOLOGIE,  PHYSIOLOGIE 

Amakawa  (T.)  el  Shlmose  (S.).  —  The  spore  —  and  gemma  —  germination 
of  some  species  of  the  genus  Cololcjcunea  ( Journ .  Baltori  Bot.  Lab.,  28, 
1965,  p.  1-13,  7  fig.,  2  pi.  phot.). 


i&rasr. 


Clirnhnk  (H.)  el  Sharp  (A.  J.). 

asexual  reproduction  ’ 

Baltori 


{Journ,  Baltori  Bot.  E 


in  Dicranum  flagellare  ai 
ib.,  28,  1965,  p.  122-128,  6  : 


C'est  &  peu  prfes 
mgs  foimant  un 
Ceratolejeunea. 
•c  paroi  mAdiane 


y  comparative  study  of 
i  Dicranum  monlanum 
g-)- 


Source :  MNHN. 
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Kolvoorl  (E.  C.  II.).  —  W'arnemingeu  met  het  polarisartiemmicroscoop 
van  Mosweefsels  ( Buxbaumia .  1/2,  p.  7-14,  1966).  En  hollandais.  resunn? 
anglais. 

Instructions  pour  I 'usage  du  microscope  polarisant  dans  l'dtude  des  parois  Collulaircs. 
I -a  cellulose  so  depose  sur  leg  parois  collulaircs  en  fines  fibrilles  qui  s’orientent  parallili- 
innnt  le  long  do  In  cellule,  mnis  une  ou  plusicurs  rangeos  des  cellules  basoles  et  ill  s  cellulis 
alaifes  prosentent  des  modes  different  s.  La  meme  chose  sc  prnduit  dans  les  bamles  deour- 
rentes  dans  les  feuilles  des  Pla  giothecium  ot  la  petite  marge  des  dents  du  peristome  externe 
du  Crratodm.  Les  avantages  de  I 'application  (le  la  lumierc  polarisdc  dans  I'exameu  des 
tissiis  des  Mousses  snnt  indiqnes.  —  V.  A. 

\ehira  (K.).  The  germination  of  spores  in  Musci.  3.  Distichophyllum 
maibarae.  Trichosleteum  aculeatum  and  Claopodium  assurgens  ( Hikobia, 
4,  3,  1965,  p.  181-186,  28  Tig.). 

tterminntion  des  spores  pour  ces  3  espies  de  Bryales  et  description  des  spores.  T.c 
protonema  est  lilamenteux.  —  S.  J.-A. 

Ilivola  ( M. ).  Listova  abnormila  u  jatrovky  Sphenolobus  minutus 
(CR.)  SI.  ( Diologia ,  Bratislava,  17,  1962,  p.  543-544,  2  fig.). 

K  lilies  anormales  observes  sur  un  specimen  do  S.m.  rdeoltfi  sur  substrat.  organ ique  : 
ecomorphose  de  petite  table,  h  feuilles  parfois  trilobdcs.  denizes,  ii  propagules  ovnlrs. 
Rfe  imi  cn  russe  et  en  allcmand.  —  S.  J.-A. 

Shin  (T.)  et  Muroya  (T.).  —  Electron-microscopical  observations  of  the 
peristome  and  spores  of  mosses.  II  (Hikobia,  4,  3,  1965,  p.  178-180.  2  nl 
phot.).  H 

Article  en  japonais.  Ldgonde  dos  figures  an  anglais  donnant  des  details  sur  la  structure 
des  papilles  a  la  surface  des  spores  pour  8  espices  de  Mousses  et  la  section  des  spores 
multicellulaires  d’un  Entodon.  —  S.  J.-A. 

Sloovcr  (J.  L.  de).  —  Sur  la  fertility  de  Mnium  undulatum  Hedw.  en 
Belgique  ( Lejeunia ,  N.S.,  n°  37,  p.  1-7,  1966). 

M.u.  est  rarement  fertile  en  Belgique.  Bans  une  riche  population  dtudide.  on  trouve 
gendralement  3  aporogones  sur  une  mdme  plants.  Los  sporogones  sont  souvent  nombreux 
et  groupds,  chaque  groupe  formant  un  pericbfeze  plus  ou  moins  distinct.  On  observe 
frdquemment  des  sporogones  avortes  b  divers  stades  de  maturation.  1  figure  et  3  tableaux 
eonsignent  les  observations  do  1'A.  —  V.  A. 

Stefureae  (Tr.).  —  Considerations  on  the  variability  of  the  germs  Pohlia 
(Hedw.)  Lindb.  and  Philonotis  Brid.  in  the  Bryollora  of  Ihe  Eodna  Moun- 
taints.  ( Communicari  de  Bolanica,  2,  p.  157-181,  Bucuresli,  1963)  (En  rou- 
main  avec  resume  en  angl.). 

L'A.  traite  les  conditions  dcologiques,  morpliologiques.  cocnnlogiques,  tnxlnomiques. 
conccrnant  13  es pieces  de  Pohlia  et  1  esptces  de  Philonotis .  —  A.  Boros. 

Idar  (II.)  et  Chandra  (V.).  —  Morphology  and  life  history  of  Plagio- 
chasma  intermedium  L.  et  G.  ( Journ .  Hatlori  Bot.  Lab.,  211,  1965,  p.  75-93, 

7  fig.). 

Rechorches  coucernant  toute  l'histoire  de  la  vie  du  P.  intermedium.  Distribution  geo- 
graphique,  habitat,  description  du  gamot.nphyte,  du  point  de  croissance,  des  receptacles 
males  et  femelles,  formation  des  ant  heridies  et  des  arehdgonos,  fdcondation  ;  embryo- 
genie.  germination  des  spores  (type  Reboudia  et,  parfois,  type  Aslerella).  Teds  nombreuses 
figures.  —  8.  J.-A. 

Vajda  (L.).  —  Uber  liohlenbewohnende  Moose  ( Tnlcrnal .  Journ.  o/ 
Speleology.  2,  p.  151-153,  1966)  (En  allem.  avec  resume  angl.). 

L'A.  ddcrit  les  hulbilles  d'uno  forme  cnvemicolc  d' Enctadivm  verticillatum  dans  la 
montagne  Hiikk  en  Hongrie.  —  A.  Bonos. 

Vcrdier  (J.-L.).  -  Conlribution  a  l'elude  au  microscope  eleclronique  des 
propagules  de  Lunularia  cruciata  (L.)  Dum.  (Ren.  Ci/lol.  el  Biol,  vegel.. 
211.  4,  1965,  p.  279-301,  11  pi.  phot.). 

Historique  do  I' etude  des  °  dldocorps  ".  Techniques  employees  pour  la  microscopic 
photonique  et  pour  la  microscopic  eleclronique.  Description  de  I'infrast met ure  des 
cellules  parenebyrnateuses.  des  cellules  b  iMdoplasles,  des  cellules  b  taniiis,  des  uoyaux, 
des  piastre.  Ihius  la  vacuole  uuntralu  des  cellulis  ii  lilducorps  on  observe  un  corps  sans 
structure  interne,  entourd  de  globules  pdripheriques  petits,  dont  la  nature  cliimiquy 
resle  incertaine.  —  8.  J.-A. 


Source :  MNHN,  Paris 
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1*  vletlc  (/•  )  el  Slilinovie  (U.). _ 1  ntersuchungen  iiber  die  antibiotische 

Wirkung  von  Moosextraclen  auf  einige  Bakterien  (Acta  Botan.  Croatiea, 
22.  p.  133-139,  Zagreb  1963)  (en  croate  avec  rdsumd  allem.). 
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1  none  (S.).  Karyological  sludies  on  Mosses.  III.  Utilization  of  the 
regeneration  for  the  karvological  studies  ( Bolan .  Mau..  Tokyo,  "II  9'->5 
1965,  p.  253-260,  39  fig.). 


Stanye  (Lnise).  —  Regeneration  in  lower  plants.  In  Advances  in  morpho¬ 
genesis.  edited  by  M.  Abercrombie  et  Jean  Brachel  ( Academic  Press,  vol  1, 
1964,  p.  111-153,  8  lig.). 


Source :  MNHN,  Paris 
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\i,d«  (II  ).  —  Notes  on  Pseudolepicolea  Irollii  found  in  Kurobe  Gorge, 
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Bonner  (C.  E.  B  ).  Index  Hepalicamm.  Pars  IV,  Pars  V,  Pars  VI. 
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a  lb /cans,  groenlandicum ,  ryanii,  gehebii ,  mildeanum ,  rivulare ,  rulabulum ,  campestrc, 
salebrosum,  gtareosum,  turgidum. 

Les  planches  qui  accompagnent  les  descriptions  trds  dfitaillfies  seront  dc  la  plus  grande 
utility  pour  nommer  ces  especes.  Les  details  des  tissus,  les  variations.  lea  stomates,  la 
forme  des  capsules,  les  peristomes,  la  decurrcnce  des  feuillcs,  tous  ces  carnctMes  sont 
de  la  plus  grande  importance  dans  la  determination  des  Brachythec.ivm.  Le  genre  ,S 'clero- 
podium  comprend  S.  purum,  ornellanum ,  tourretii.  S.  ornellanum  n'a  pas  fitfi  trouvfi  en 
Scandinavie,  mais  il  existe  dans  la  Peninsule  de  Kola.  Le  S.  tourretii  ( Scleropodium 
illccebru in),  Homalothecium  sericeum ,  H.  lutesccns ,  Tonicnthynnum  nitens  Anisseut  la 
famille  des  Brachytheciaceae.  La  Fam.  XXXVII  comprend  :  Entodontaceae  avec  le 
genre  Orthotheciun i  avec  4  espMes  et  Enlodon.  O.  tapponicum ,  complanatum  seraient 
ilouteux.  Le  genre  Enlodon  avec  E.  roncinnus  se  trouve  en  SuMe  et  Norvfige. 

La  Fam.  XXXVXI1  comprend  les  Hypnaceae  avec  les  sous-familles  :  Pyiaisioideae  et 
Flypnoideae,  Otenidioideae,  Rhytidioideae,  Hylocomioideae  et  Climacioideae.  Comme 
Pyiaisioideae,  Platygyrium  repens  se  trouve  en  SuMe.  Norvege,  Finlande  et  Danemark 
et  Pylaisia  polyantha  avec  la  var.  suecica  (Br.  eur.)  Broth,  se  rencontre  dans  la  partie 
centra  le  et  Occident  ale  du  territoire.  Le  P.  selwynii.  espMe  qui  n’a  fitfi  trouvfie  qu’une 
seule  fois  en  Europe  L'USH,  en  Karfilie.  Homomalium  incurvalum  (Brid.)  Locske  est 
largement  repandu  en  SuMe,  Norvege,  Finlande  et  Danemark.  Avec  la  sous-famille 
des  Hypnoideae  on  arrive  au  genre  Hypnum  avec  13  espMes.  La  section  I  Drepanium 
concerns  Hypnum  ravaudi  ssp.  fasti gia turn  (Brid.)  Wijk  et  Mnrg.  et  H.  pallcscens.  Les 
formes  sauleri,  recurvatmn  et  in  Unites  sont  discutfies.  H.  palescens  existe  en  SuMe,  Norvege 
et  Finl.  de  ta&me  que  H.  revolutum  et  vauchcri.  Dans  le  groupe  d'Hypnum  cujiressi/orme 
|’A.  cite  var.  filiforme,  lamnosmn  el  resvpinatum,  Hypnum  mamittatum  (Brid.)  Locske. 
H .  ericcloru m  (Br.  eur.)  Locske,  //.  imponen x  Hedw.,  H.  bambergeri  Schimp.  La  section  1 1 1 
Jircidleria  comprend  H.  lindbergii  ( Breidleria  arcuata  Locske),  H.  pratense  Koch,  II.  cal- 
lichroum  (Brid.)  Br.  Eur.  H.  hamulosum.  La  sous-famille  Ctenioideae  comprend  les  genres 
Ptilium  avec  P.  crisla-castrensis,  Clcnidium  avec  C.  molluscum  et  V.  proeerrimum.  Hyoco- 
mium  flagellate  existe  sculcment  cn  Norvfege  occidentale.  La  sous-famille  des  Rliyti- 
dioideae  comprend  le  genre  Bhytidium  avec  lih.  rugosum  present  en  S.,  N.  et  F.  Dans 
la  sous-famille  Hylocomioideae  l’A.  cite  les  genres  Hylacominm,  Bhytidiaddphus  et 
Pleurozium.  Hylocomium  splendens,  H.  pyrenaicum,  H.  umbratum  sont  largement  rtipandus 
dans  le  territoire.  Le  genre  Bhytidiaddphus  se  trouve  avec  Bh.  loreus,  triquetrus,  squar- 
rosus ,  calvescens,  brevirostris.  Pleurozium  schreberi,  est  une  des  espfeccs  les  plus  communes 
en  Scandinavie.  Pour  la  sous-famiile  des  Climacioideae  citons  Climacium  dendroidee 
et  fo  depauperalum  rfipandus  dans  le  territoire. 

La  Famille  XXXIX  Sematophyllaceae  avec  S.  demissum  existe  mais  rare,  settlement 
en  N.  Dans  In  Fam.  XL  Plagiotheciaceae  I’A.  cite  les  genres  :  Taxiphyllum ,  Heterophylluin. 
Dolieoiheea,  Isopterygium,  Plagiothecium.  Taxiphyllum  leissgrillii  (Gatov.)  Wijk  et 
Marg.  ( Isopterygium  depressnm  Mill.)  est  largement  rfipandu,  de  mCme  que  Heter.  halda- 
nianum. 

Le  genre  Dolieoiheea  est  represents  par:  D.  seligeri,  tur/acea.  striatella.  Isopterygium 
alpicola,  I.  pulehellum,  I.  miillerianum  et  I.  elegans  sont  reps  mitts  k  part  I.  alpicola,  rare. 
Nous  arrivons  enlin  au  genre  Plagiothecium  dont  les  cspMcs  sont  si  difflciles  parfois  a 
identifier.  En  Scandinavie  il  en  existe  10 :  P.  pili/erum,  P.  lalebricola.  P.  taetum,  P.  curei- 
foiium.  P.  undulatum,  P.  denliculalum,  P.  platyphyllum,  P.  silvaliintm,  P.  succulmtum, 
P.  roeseanum.  Pour  cheque  espece  I  A.  priisente  une  plancbe  d'excellentes  figures  faisant 
ressortir  les  caraetfires  principaux  des  tissus,  la  decurrcnce  des  feuilles,  la  fortue  des 
capsules,  des  propagules. 

Pour  chaque  espMe  I’A.  donne  la  synonymie,  la  repartition  en  Fennoscandie.  et  la 
repartition  mondiale  dans  les  grands  trails.  1,'attcnlion  doit  fit  re  attiree  sin-  les  remarques, 
observations,  coinparnisons  trfis  justes  et  inlMestantes  k  propos  de  chaque  espfice  et  des 
varifitfis. 

II  Taut  felieiter  l’A.  d’avoir  raonor  a  blen  cette  tram  accomplie  avec  un  soin  rigouicux 
et  une  parfaite  connaissance  des  Bryophytes  de  la  Fennoscandie.  <  "est  une  aide  consi¬ 
derable  pour  les  dtudiants,  les  enseignants  et  tous  les  bryologues  en  gfin4ral.  Comme  les 
autres  fascicules  ce  Fasc.  5  est-  indispensable  dans  les  hihliotliMues  universitaires  et 
cedes  ties  bryologues.  Les  illustrations  (423  groupes  de  figures)  mfiritent  tiga lenient  des 
eloges.  (  mime  pour  les  autres  fascicules  la  present u I  i<m  est  eleganl  c  sur  du  beau  papier 
dont  la  qualitfi  a  permis  la  preproduction  ties  claire  des  figures.  —  V.  A. 
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Applcyard  (J.).  The  summer  meeting  1965  (Trans.  Br.  Br.  Soc.,  5, 
pari  1.  p.  211,  1966). 

Compte  rendu  de  la  Reunion  d’tite  tenue  ii  Grasmer  dans  le  Westmorland  du  12  au 
17  seplembre.  I’armi  les  recoltes  7  espeecs  sont  nouvellcs  pour  la  region  tlont  Fi&sidrns 
cdlicus  sp.  nov.  Patou.  —  V.  A. 


Source :  MNHN,  Paris 
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Bcxon  (I).).  —  The  autumn  meeting,  1965  (Trans.  Dr.  Br.  Soc..  5,  part  t. 
p.  211,  1966). 

La  Reunion  d'automue  do  la  Ji.B.S.  n  eu  lieu  les  23  et  24  octobre  11)60  ii  l'tTniversitd 
de  Nottingham. 

36  membres  dtaient  presents.  Les  communications  suivantes  fui-ent  presentees. 

R.  E.  Lonoton  :  Some  problems  concerning  the  fertility  of  bryophytes. 

M.  L.  Bowerinc;  :  Variation  in  Philoiwlis. 

A.  .1.  Harrington  :  The  ecology  and  culture  of  Scapania  aspera  and  Scapania  gracilis. 

Dr.  B.  H.  Green  :  Sphagnum  species  as  ecological  indicators. 

Dr.  D.  H.  Dai.by  :  Photography  as  an  aid  in  the  study  and  identification  of  bryophytes. 

I'nc  excursion  fut  organiser  a  Monk's  Dale  dans  le  Derbyshire,  environ  100  espdees 
calcicoles  furent  r ('■colters.  —  V.  A. 

Smith  (A.  J.  K.).  The  annual  meeting,  1965  (Trans.  Dr.  Dr.  Soc.,  5. 
part  1,  p.  207-209,  1966). 

Compte  rendu  de  la  Reunion  annuelle  de  la  B.B.S.  qui  a  eu  lieu  du  0-13  avril  1906 
h.  Llnndrindon  Wells,  Radnorshire,  region  peu  connue  bryolngiquement.  46  nouveaules 
parmi  lesquelles  Lcjntnca  lamaccnna  var.  azorica  (V.-c.  I  I).  —  A. 


Source :  MNHN,  Pari 
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i  (I,.)  Web..  CM. 


Mill  (T  ).  Notes  on  the  dist 
;  :t.  t.  p.  91-92, 1965). 


Aliti  (T.).  —  Parmelia'  olivat 
Fennim.  70.  p.  l-t>X.'lO  fig.,  i  pi.  h.  t..  1966). 


4,  p!*454-457?'l965).  P  p 

Com  te  miae  an  point  historlque,  duns  laquelh  l'A.  evoquc  les  grands  cntis  de  la  syste- 


A p re's  avoir  montre 


itre  l'lnde  ct  d'i 

vu>cacca<,  BueUiacea,.  1W  obnque 


Bird  (C.  1».).  —  A  Catalogue  of  the  Lichens  reported  from  Alberta  (Depart¬ 
ment  of  Biology.  The  Univers.  of  Calgary.  Calgary,  Alberta,  7  may  1966). 
Exempl.  roneoiyp6s). 

1"  appmnUcc'los  AA.  citrfnt  17 .spores  doutnUtsoA-t,  dans  to  2<\  132  espfees  trouvees 
par  l’A.,  Edo  Nvi.anij  ct  Dr.  G.  Tubner.  Cc  travail  re-ndra  service  aux  1  ir hCnologucs 
cl  .luliant  les  Lichens  de  la  region  d’ Alberta .  —  V.  A. 

Hriyhtman  (F.  II.).  Field  and  Study  Notes  {The 
1.  p.  154,  1965). 

Des  art hropudus,  insectes  ct  chenilles  ont  dejli  6td  rencontres  viv. 

ucllemcnt.  dcs  larvcs  ont  etc  rencontrees  se  diveloppanl 
ran  (L.)  Arh.  |  Ltpraria  ( Cmryiiia )  aeruginosa  auet.]  snr  . 
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Brndo  (I.  SI.).  Studies  of  growth  rotes  or  corticolous  lichens  on  Long 
Island.  New  York  ( The  Bryologist.  (ill.  I.  p.  451-156,  1  fig.,  2  tal.L.  196.-,) 


>o(i,  XIV,  C,  p.  13-18.  1966). 

Culberson  (C.  F.).  —  A  note  on  the  chemical  strains  of  Parmelia  furfu- 
racea  (The  Bryologist,  C»8.  4.  p.  435-439,  2  fig.,  1965). 

ritsasas  ss;  -  t,2*s 

du  materiel  dMterbier  a.m£ricoin^prnvenant  do  specimens  roeiillos  duns  lo  Pima  Coiinty 

Cnllierson  (C.  F.).  -  Some  microchemical  tests  for  the  lichen  depsidonc 
hypoprotocetrarique  acid  (The  Bryologist.  (ill.  3,  p.  301-304,  5  fig.,  l  tabl.. 

romlomont  du  I  I, alio.  IVaprU  I'A..  il  v  mu-ait  pluJ'ooui-ninnn-.it  de'daddo'  hypopo.l'l,'- 
ool  rai'iquo  dans  los  spd-imons  du  Nord  quo  dans  eoux  du  sud  do  In  Franco.  -  G.  P. 

Culberson  (C.  F.).  Conduenlinic  acid,  its  microchemical  identification, 
and  ils  occurence  in  Herpothallon  sanguineum  (  The  Bryologist,  «!».  8.  p.  312- 
317,  7  fig.,  1966). 

Cad  do  confluentinlque  a  0(6  identifie  dans  des  fragments  do  L.  d’horbior  sol  rants. 
»inst  quo. par  chromatographjo  stir  papier  i^puis  isnl.5  et  obtonu  lid  Via  t  ^ristallis.5  A  pari  ir 


(U.  I..).  The  identification  of  imferfcaric 
d-conlaining  Lichen  species  (The  Bryologist. 

ill.  2,  p.  192-202,  4  fig.,  1966). 

^Ajmrt  ir  d  un  Lichen  decouvort  par  los  AA.  oux-mi'-tnos,  Crtrariu  ahiakavtt  1  .  Culb.  ol 
imst il  u.-ints  do  ^"jViehon.'T/addo'Tmbrieiu'i'.pio'I's^ 


:  MNHN.  Paris 


Culberson  ( \V.  L.).  Recent  literature  on  Lichens-57  (The  Bryotogist, 
(i»,  1.  p.  134-137,  1966). 


Culberson  (W.  L.).  -  Recent  literature  on  Lichens-58  ( The  Bryotogist, 

(!!>.  2,  p.  254-259,  1966). 


Elfller  (G.).  1*‘ 
arlen  (ler  Flecht 
1 12.  3.  p.  2X5-29- 


H‘ll  (J.).  -  l'lechtenstotfe  und  Syslematik 

engattung  Lecanora  in  tier  Holarktis  (Osier. 
I.  2  tabl.,  1965). 


der  lobaten 
.  Hot.  Zcit., 


Source :  MNHN,  Paris* 
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ill's  L.  par  les  extractions, 
calories  offuCtu6a  aur  ces 

d  Bryophytes  on  the 
crops  in  the  Driftless  Area  of  Wisconsin  (The  Bnjologisl, 


Pour  la  premiere  fois,  20  espfeces  de  L.  out. 

Uch6niqui:s  dans  certains  specimens  etiiilii's  ;  ainsi,  parmi  les  Lichens  ramenes  appai- 

protocctrarique.  d’acide  usnique.  it  acide  barbatique  et  tl’auide  psoromiquo.  Pour  chaque 
specimen  btudie  en  labnratoire.  ligurent  :  recoil es.  auteurs,  annecs,  collections,  reactions 


:i  (\.  S.)  et  Siivicz  (\  .  I'.), 
rientali  anlarclidae  (Novitates  svslei 
(Acad.  Scient.  URSS,  Inst,  botanic,  i 
. >6,  p.  257-263).  En  russe. 


inymios.  localites.  noma  des  co'l'l'ecteui”  .'’niaf 


Hale  (M.  E.  jr.), 
of  the  Continental 


(tv.  L.)  A  L 


g-4 

I  I  g. .  22 1  cap.),  F 
5  g..208  cap.),  Tela 
(3  K-  l"ll  cap.).  A. 


l-  fig  .  ll  lesp.).  I  crruct 


surla 


i  (.1.  It.).  Weber  (W.  A.).  Lichens  . 
rice,  june  19,  144.  3625,  p.  1463,  1964). 


Source :  MNHN,  Paris 
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James  (  I*.  IV.).  A  new  check-list  of  Lichens  of  British  Isles  ( The  Licheno- 
logisl,  3,  1.  p.  95-153,  19135). 


klingsteill  (F.  \V  ).  fiber  Farbenreaklionen  von  Flechten  tier  Galtung 
Usnea  (Ada  Baku,.  Venn.,  «».  p.  1-23,  1965). 


Source :  MNHN,  Parii 
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Source :  MNHN,  Paris 


Me  Cullouuh  ill.  \  ).  Lichens  of  the  Mendenhall  Valley.  Southeastern 
Alaska  ( The  Bryologist,  «8.  2,  1965,  p.  221-226,  1  phot.). 

Rteolte  do  Lichens  so  SE  do  r Alaska,  dans  la  torfit,  dans  la  Mendenhall  Valley  (ini's 
il,.  Junoati)  o(  dans  los  nunataks.  Listo  lies  1 2s  osp6ces  ot  de  lours  stations.  —  S.  J.-.A. 


Korb.  (  The  Lichenologist,  3,  1 
A  partir  du  genre  Microglaena 
modesta  (Nyl.)  A.  L.  Sin.,  if.  ton 


tfeirafsswjssi** 

rl.)  LOnnr.  Clefs  d’esp.  d'apii's  los  carnc 
ugr.  do  IS  rdfercncos.  —  0.  I*. 

(•lozel).  Poroslv  (Liclienes).  Tome 
lead.  Nauk.  Instylut  Bolaniki).  Panst 


(Fr.)  Tli.  Fr.,  M. 


Tome  III.  O-esc  2  ( Flora  /. 


(i  l.  Prix  7.1  95.  l-in  p 


licMnnloguos  no  pu.W-dant  pas  la 
BryologM,  68.  2.  p.274,  lUliS).  l 


5!7ti?r,-S 


1  mpkihis  (1  cap.)  ;  Bncomyneii  (10  of 


to  the  Lichens  llora  or  Uruguay.  IL 
)  de  Historia  Natural  dc 

,  IV.  p.  1-7,  Oct.  1966). 

■ay.  l'A.  d 


I'oell  (.1.).  Milleleuropa'ische  Flechten  VIII  (Mitt.  Bot.  Slaat.  Milchen, 
5,  p.  247-265,  1964). 


Source :  MNHN,  Parii 
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Poelt  (J.),  Baumgartner  (H.).  —  uber  rhizinenst range  bei  placodialen 
Flechten  (Osier.  Bol.  Zeit.,  Ill,  1,  p.  1-18,  14  fig.,  1  tabl.,  1964). 

114  espftces  appartenant  aux  genres  silivants  composent  oette  etude  sur  le  cordon  des 
rhizinos  che/.  les  Lichens  placodiacds  :  Buellia- 3,  Caloplaea- 2.  Dermalocarpon-i .  Fulgensia- 
3,  Lecidea- subg.  Bialora- 1,  L.-subg.  Psora- 11.  Proto  bias  tenia- 1 .  Squatnaria-I ",  Totrinia-3\. 
Lcs  orgaues  du  type  squanuirina  paraissentle  plus  generalise.  Bibliographic  :  .3  references. 


Poell  (J.).  —  uber  einige  Artengruppen  der  Flechtengattungen  Caloplacti 
und  Fulgensia  (Mill.  Bol.  Staal.  Milchen,  5,  p.  571-607,  2  fig.,  4  pi..  196.)). 

En  et  udiant  2  espftces  appartenant  ft  Caloplaea  Th.  Fries  sect.  Oasparrinia  (Tornah.) 
Th.  Fries  el  10  espftces  appartenant  k  Fulgensia  Mass,  el  de  Not.  amp!.  Poelt.  I  A.,  apres 
avoir  donnd  la  repartition  en  Europe  de  ces  Lichens  et  etabli  une  clef  d'especes  d  apres 
1,,S  ca rac teres  vegfttatifs,  resume  les  connaissances  sur  cheque  espftce  :  caractftros  ana- 
tomiques,  particularity,  origines,  auteurs,  annecs.  exs.,  compar.  Diagn.  hit.  de  genre. 
Une  bibliographic  de  27  tit.  et  I  cartes  de  distribution  competent  cet  ouvrage.  —  ti.  I'. 


,  .  espftces  de  Licanoralea  eurnpdennes  : 

iv.,  1.  handeUi  Steiner.  L.  vpanora  Ach.  em. 
spec.,  L.  soral  if  era  (Suza)  lifts..  Jlhizocarpon 


Pocit  (J.).  —  Zur  Systematik  der  Flechtenfamilie  (Phtjsciaceae  (Nova 
Hedwigia,  9, 1-4,  p.  21-32,  2  fig.,  1965). 

Bonne  mise  au  point  concernant  la  famine  des  Phyxciaceae  dans  laquelle  on  trouve 
un  historique  remontant  jusqu’au  dernier  siftclc,  une  etude  anatomique,  une  clc  de  deter¬ 
mination,  la.  position  dans  la  nomenclature,  la  definition  de  Physciopais  Clinisy,  aePhys- 
coiiia  gen.  nov.  Physciacearum.  d 'Anaptychia  Koer.  em.  l’oelt  et  d'Hclerodermw  rrev., 
ainsi  que  :  diagn.  lat.,  syn..  sect,  nouv.,  comb.  nouv.  Bibliogr.  :  23  references.  (i.  I’. 

Poelt  (J.),  (them inkier  (F.).  Zur  Kenntnis  der  Flechtenbilden  Bl&ttcr- 
pilze.  der  Gatlung  Omphalina  (Osier.  Bol.  Zeit.,  111.  4,  p.  393-401.  3  fig., 
1964). 

Les  Champignons  composites  des  Lichens  ont  retenu  P attention  des  AA.  avec.  Conner >im 
viride  pour  Omphalina  rricetorum  (Fries)  M.  Lange  (syn.  O.  imbelhfcra )  et  Batrydvna 
vulgaris  pour  O.  psewloandrosacca  Bull,  ex  Fries  (syn.  Omphalia  />.).  Beaux  agrandisse- 
ments  de  parenchyma,  spores  et  basides.  Bibliographic  :  10  references.  —  U.l’. 

Poell  (J.).  Ullrich  (H.).  -  uber  einige  chalkophile  Leco/iora-arten  der 

lnitteleuropaischen  Flora  (Lichenes,  Lecanoraceae)  (< )sler .  Bot.  Zeit.. 
III.  2-3,  p.  257-268,  1  fig.,  1964). 

Ce  travail  pent  servir  de  mise  au 
Lecanora  yisleri  Poelt  et,  Ullrich  no: 

Poelt,  L.  hcroynica  Poell  et  Ullrich 
sorediosum  Bum-mark.  Par  espece,  e 
6col.  Bibliographic  de  22  references.  ■.•••■ 

Piteyo  (G ).  —  Polyalcools  chez  Cladonia  rangiferina  (L.)  Web.  (The 
Bryologist,  «#,  3,  p.  334-336,  1965). 

A  partir  de  Cladonia  rangiferina  L.  Web..  l'A.  isole  l’arabitol  et  le  mannitol  S  ces  deux 
polyalcools  ont  dte separes  par  chromatographic  de  partage  sur  colounc.  La  preparation 
des  extraits  et  solutions  a  ete  effectuee  selon  les  proeddes  hubituellcment  employes  ; 
paralieilcment  a  la  chromatographie  sur  colonne,  une  chroniatographie  sur  papier 
est  rdalisde  uvec  les  fractions  contenant  les  corps.  Quelques  details  sont  donm-s  sui  les 
cristaux  purifids.  ainsi  que  leui-s  caractdristiques  physiques  ;  le  rendement  de  t .  ruvgi- 
ferina  en  ces  substances  et  lour  presence  ft  l’etat  1 1  lav  dans  cette  espftco  sont  dgalement 
mentionnds.  —  S.  Jovet-Ast. 

Puevo  (G.).  Variations  des  glucides  solubles  totaux  des  Lichens  _en 
fonction  de  l’hydratation  (Bull.  Ec.  Nat.  Sup.  Agr.  Nancy,  7.  1,  p.  70-78. 
2  tabl..  1965). 

Poursuivant  ses  travaux  sur  le  metabolisme  des  sucres  chez  les  Lichens  en  foncticn 
des  conditions  atmosphdriques  et  dimatiques,  PA.  a  suivi  pendant  quelques  mois  le 
comportement  des  glucides  solubles  totaux  de  specimens  soumis  ft  I  hydiatntion  >  u  a  la 
dossiccation.  Le  taux  des  sucres  s’est  abaissft  pendant  1  hydratation.  puis  relevi  ,  taudis 
que  la  dossiccation  a  provoqud  une  evolution  contraire.  S.  .1  .-A. 

Puevo  (G.)  et  Jovet  (P.).  -  -  Conditions  microclimatiques  de  deux  stations 
liclieniques  en  Pays  Basque  fran?ais  (Bull.  Cent.  Etud.  Rech.  Sc..  Btarnlz. 
5,  3,  p.  285-296,  3  tabl.,  1965). 

Ix-s  AA.  ont  dtudid  deux  localitds  licheniques  du  Pays  Basque  en  abradant  bur  aspect 
microclimatique  et  ont  fait  quelques  comparaisons  avec  des  observation*  otTectuees 


Source :  MNHN,  Paris 
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s  ( The 

U>s  AA.  elTe 


(■’•).  s,c.  —  A  possible  role  of  atra 

'•  «»•  3-  P-  284-28(1,  5  Hr..  196,5). 


|lhy"'r  n"ln''iT  ''  "V  1  Vl'  'll"  'v  n‘'1"  impOTtMrt  quo  ^^vwrt’a^no^ 


Rao  (1).  \.).  Leblanc  (I-..  Jrere),  s,  e.  -  Effects  of  sulfur  Dioxide  on  the 
p  69  7 5  7  Hr"  jggg?^e<,a  reference  I"  chlorophyll  ( The  Bryologist,  fi!>,  1. 

convertle  on  pWophytinc.  Bibliographic:  20  liSrancra.'^^PTOYO.6  Chlo,opl,>  lle 


V.)  el  alt.  —  Die  Flora 
"  pede  Talenge  (Ruma- 
Iradina  Bolanica  1. 


und  Vegetation  des  Naturschutzgebieles  der  Crisul  RepedeT 
1966)  Ennrouma/,-°,an-'  V™'  "  Babcs‘Bol>’ai  ”  Cluj,  Gradin 

los  Bryophytes  (p.  102-110)  ninsi  quo  les  Lichens  (p.  83-°02)'c1“s  dW&lf lh 

llsllrl . 

/.;»/nrfn„  orthocar, m»  ct  d\.utr™.  •  •  .  HaploclaMxm  anguMfohum, 

ui  lea  Lichens  sont  fniiraWs  110  taxons  dont  1 


Source :  MNHN,  Paris 


BIBLIOGRAPHIC  U 


77'.'  (*  raropogon.  i  sura.  Kama!  mu,  II  imanlorm  in. 

"na  '■}  '  ("-"irHlnna  souvont  representes  par  de  nombreuscs  espfcces.  One  illuslrat  ion 

Hmodina  /rigida  (Darb.)  Dodge  <■(  Polycauliona  pulvinala  Dodge  mu-  desi . hers 

de  la  Cote  de  Victoria  Land.  En  addition,  bibliogr.  de  43  ref.  —  Cl.  1’. 

Saiitesson  (R.)  Culberson  (W.L.).  The  typification  or  the  homonvmie 
fs  p  lOO-lM  Urn)"10  (I  alySma)  Pr°P°sed  for  Lichens  (The  Bryologisl , 

, r^udiant  les  hoinonymes  do  Plalisma  (Plulysma),  lea  AA.  passent  en  revue  PUtHsma 
(  llill  i)  Allans.,  Pam.  PI.  2  :  7.  1703  ;  Plaiynna  (Hill)  Hill.  Hist.  PI.,  ed.  2.  1  773  :  Plalmma 
HolTm  Descr  Adumbr.  PI.  Lich.  1  (3)  :  08.  1790  et  propose.,!  d’ajouter  le  „„m  de  Pin  - 
liama  (Hill  .  )  Adana,  a  la  lisle  de  «  nomina  rejioienda  .  Considerations  sur  la  place  uu'nc- 
eupent  CHraria  scpimcola  (Ehrh.)  Ach..  Cetraria  Ach.  (1803)  et  Hawaii,, a  Ach.  tlSlO)  duns 
la  nomenclature.  On-/,e  references  bibliographiquos.  —  (i.  I’. 

Sato  (.VI.).  ’I  he  mixture  ratio  of  Lhe  lichen  genus  Thamnolia  in  New 
Zealand  (The  Bryologisl,  (>«.  3.  p.  320-32-1.  2  lig.,  1  (Kir,). 

En  Nun  veil  e- /eland. '.  la  population  des  Thamnolia  est-  uniquement  represent.ee  par 
deux  esp^ces  et  en  de  trfa  inegales  proportions;  ell,-  ,-st  de  98  %  pour  T.  vermicular  i.s 
(.8w.)  Ach.  ex  Schaer.  et  de  seulcment  2  %  pour  T.  subuliformU  (Ehrli.)  W.  Cull,  I, a 
distribution  gdographique  en  N.Z.  est  jusqu’ici  repr&entAe  par  17  locality.  L  A.  donn  e 
egalcment  un  aper?u  de  la  repartition  de  Thamnolia  dans  les  differentes  parties  du  monde 


S heard  (J.  II.).  —  Lecanora  (sect.  Aspicilia )  Leprosescens 
to  the  British  Isles  (The  Lichenologisl ,  3,  1,  p.  93-94,  1965). 


Sandst.  New 


Aspect  morphologique,  earact6res  anatomiques.  reactions  eolorees.  lot;,  par  vi 
coll,  et  herb.,  composem  cetto  etude  sur  Lecanora  I  i'll  rose  arena  Sandst.  —  G.  P. 


Swlnscow  (T.  I).  \  .).  - 
Isles  ( The  Lichenologisl,  3, 


The  marine  species  of  Arlhopyrenia  in 
,  1,  p.  55-64,  4  fig.,  1965). 


the  British 


A  pres  un  court  historique.  I  A.  expose  les  eriteres  dMnissaul  les  especes  apparlenant 
a  Arlhopyrenia.  puis  traite  successivemeni  ;  .•!.  halodytes  (Nyl.)  Arnold,  A.  Imlizoa  (Leight.) 
Arnold,  .1.  eirulula  sensu  A.  I,.  Sin..  Stigmidium  viarinum  (Deak.)  comb.  nov.  Par  espece 
ligurent :  specimens  examines,  etude  anatomique.  reactions  eolorees.  synonvmie  et 
quelques  comparaisons.  Bibliogrnphie  de  19  rdWrenees.  -  G.  1‘. 


Swlnscow  (T.  II.  I’.).  —  1‘yrenocarpous  Lichens-9.  Notes 
(The  Lichenologisl,  3,  1,  p.  72-83,  8  fig.,  1965). 


varies  species 


Dans  cette  etude  concernant  Arlhopyrenia  faginea  (Schaer.)  Swlnscow  comb.  nov.. 
Poriiia  guenlheri  (Plot.)  Zahlbr..  Leplor  halls  atomaria  (Ach.)  Magn..  L.  epidermal  is 
(Ach.)  Th.  Pr..  Tomasellia  iscknobela  (Nyl.)  Keissl.,  Polyblaslia  helvetica  'I'll.  Fr.,  .SI  a  urn  - 
I  hr  If  mfa  (Massal.)  Zsch.  et  Arlhopyrenia  rae-sia.  I'A.  etudie  du  materiel  d'herbier  el 
dorine  pour  chaque  esp^cc:  morpho’l.,  specim.  examines,  syn..  loo.  par  visemnies.  elel' 
pour  Staurothele.  Bibliogr.  :  13  r^f.  —  (}.  p. 


foinaselll  (It,).  -  Modalilii  di  crescita  di  vari  ceppi  ilaliani  tli  Xantho- 

nomyces  (l-'ungo  lichenizzante)  (Arch.  Bol.  Bioq.  Ilal..  3!),  d*  Sdrie,  8  (1-2). 
p.  1-20,  5  fig.,  2  tabl.,  1963). 

I'.t  udiant  les  facteurs  do  croissance  du  mycelium  en  culture  pure.  I'A.  etablil  des  compa- 
ra Lions  avec  son  Evolution  normale  dans  la  nature  :  il  cherche  la  part  i-xacte  qui  revient 
au  mycobionte  et  au  phycobionte  dans  I'elaboration  des  metabolites.  Ainsi  le  Cham¬ 
pignon  donne  des  constituunts  sucres  et  azotAs.  tandis  que  l’Algue  grace  a  In  photo- 
synthdsc  elabore  d'autres  substances  hydrocarbouees  tolles  que  le  glucose  et  le  dext  rose. 
Observations  des  extraits  par  fluorimdtrie,  spectropbotomel  t  ie  el  spectromelrie  de  masse. 
Bibliographic  de  19  references.  —  ti.  p. 

Volkova  (A.  VI.).  Lichenes  novi  e  monlibus  uralensibus  (Xovilal. 
Systemal.  Planlarum  non  uascularum,  p.  283-287.  1966). 

Diagnoses  latinos  et  descriptions  d (Hadlees  de  2  espdees  nouvelles  :  Lecanora  argntlcu 
Oxn.  et  Volk,  et  Pert, maria  globulala  Oxn.  et  Volk,  (accompagnees  de  phot.)  ainsi  que 
d  une  var.  nov.  Physcia  lilothoiles  Nyl.  var.  brevispora  Oxn.  et  Volk.  Les  types  sont 
conserves  dans  l'Herbier  de  l'lnst.  Botan.  Acad.  Sc.  de  Leningrad.  URSS.  Ces  Lichens 
proviennent  des  Monts  Oural  dans  la  region  de  Sverdlovsk  (Dural  burial).  —  V.  A. 

Wade  (A.  I-).).  —  The  genus  Caloplaca  Th.  Fr.  in  the  British  Isles  ( The 
Lichenologisl,  3,  1,  p.  1-28,  18  fig.,  1965). 


Source :  MNHN.  Paris 
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f,sa.«  ssr  j 

renccs.  —  G.  P. 

Weber  (IV.  A.).  —  Mm  of  the  ChMcahua  Motmtalm,  Arizona  (Uni- 
vers,  of  Colorado  Studies,  Ser.  in  Biol.,  10.  p.  1-27,  1963). 

,  „  l’ Arizona  iStait  trfes  inal  connue  jusqu’k  ces  dernieres  aimers 

jzssisstss**  - »-»» 'r^,",«^rsssitrat 

'  mat.  da  I  ill  la  oonl  lilmtaon  da  1  O;  H'i’'.  Ila.'iir  ana  games  snivants  :  |.aaa.  a'aa 

Srahtt»ssf&s=-Ss«a3£S 

recoltes  auteurs,  annees,  collections  ot  comparisons  sont  donnes  poui  s  n  m.  . 
esp^oes  ainsi  passes  en  revue.  Une  bibliographic  <le  18  refdroncce  termrne  cet  ouviagc. 
Guy  PtTEYO. 

Weber  (W.  A.).  —  Hubbsia ,  a  new  genus  of  Roccellaceae  (lichenized 
fungi)  from  Mexico  ( Svensk  Rolan.  Tidskr.,  59,  1.  p.  o9-64,  1  fig.,  -  P  •• 

I  ^En  proposant  le  nouveau  genre  Bubbti*  issu  do  1* 

uu  materiel  recent  sur  lequel  il  ddcouvre  egalement  une  espeee  nou\  <  l  ic 
Dholes la  tines  Pour  Ic  genre  ot  pour  l’espfece,  bonne  description  morphologiqui , 
2«£tSS  anatomiques  trta  detail!.*,  comparaison  do  specimens  d  engines  d.v  rises, 
4  photos.  —  G.  P. 

Widint  (W.  A.).  —  The  lichen  Bora  of  Colorado  i  2.  Pmmrlacm  <  Unlvers. 
of  Colorado  Studies,  Ser.  in  Biol.,  Hi.  p.  1-10,  2  fig.,  196o). 

MM  1..  «>»•“»>  dr  l  Algde  rl  d«  ““jlgJO. 

sssr&ssri:  jssjsrss«^*a£: 

line  clef  ^?^cl^^j^I^^J|3rj;^pao^^(,v,a,hl^!^oprlmSp.,,pi?iTeo  P.  niicro- 

pMtoTsw  I^Mass..  P.  peaizoideslVfeb.)  Trev..  P.  tepid  iota  (Sora.nerf.)  Th.  Fr.,  P.  arcto- 
SI  P  saubindii  (Mont.)  Nyl.  Pour  cheque Lichen  :  numb.  sp.,  co.nparaisons,  ong.ne, 
auteurs,  herbiers,  aspect  inorphologique.  G.  1  . 

Werner  (K  -G  )  -  Notes  de  lichenologie  libano-syrienne,  VIII  el  egyp- 

tienne (Ball.  Sod  Bol.  Fr.,  1 13, 1-2,  p.  74-84, 1966). 

Lisle  do  21  especes  du  Lilian  ot  de  la  Syrio  dont  2  sont  nouvelles  pour  la  Soienoe  :  ;lr»»-- 

non  rotrouv6es  par  I’A.  ,  ,  i ««  .mSditerranfennes. 

On  reconnait  sur  ce  total  103  osp.  mediterrane, uu.es  et  18»  non  me  mui  «  • 
u  ,.ni  U  noier  line  21.  sp.  sent  enddmiquos,  34  eu-mediterran. ,  27  fubmeuiuiian.. 
17?uryrn6diierran.,  1  om-ymaJaeomediterjan.  Parmi  Ins  espteos  non  mediterran.  I  I  sont 

SSgSSt»  »  rm7trmr.0c *»•  »  alpidra. 

lacoteinporees.  I  submalacotemperees,  .»  eurymalacotomp6i *»,  P  o  >.  |.Anai«tlon 

I I  arotique-ul  pines  (subarctiquns)  10  suboosmopolites.  I  mnlacoem  v/.,mn  s,  3  A i  cpai  lit 
.....  I  nnnnuo  on  non  connue.  LA.  cite  13  osp.  disjomtes  :  liuropo-Asie  el  1  •s>"'  1  "in.  . 
ta.rZoTu.ton :  la  flora  libano-syrienne  d’essence  mediterran.,  se  distingue  pal 
un  nombre  eirve  d  enddmiques  et  par  des  espdees  paldo-mediterrandennes  Jenurs  on 
n  ,i S  de  1- Occident  et  en  minorile  de  FAsie.  La  More  licWnique  libano-syrienne  est 
plus  oocidentale  qu’orieutale.  Ite.marques  et  observations  bryo^dograpmqu^Lr^mtd- 
ressantes  F.u  ce  qui  concerne  rfigypte  1  A.  cite  ..  espices  rdcoltees  par  1m  dans  lc  Massii 
de  Makattam  dans  la  foi-Gt  petri  dec  prfes  d’Heliopolis.  —  V.  A. 


V1ENNENT  DE  PARAITRE 


Gams  (II.).  —  Kleine  Kryptogamenflora. 
Fischer  (7  Stuttgart  1),  1967. 


Bd.  III.  Flechten.  Edit. 


Gust  av 


plastique  au 


gageure  d’avoir  voulu  publier  et  (bliter  la  lloi 
volume  de  poche,  format  12.7  X  21  cm,  de  ' 
i  pits  de  DM  28.  La  Maison  0.  PiscSBb,  dont 


Uoheuique 

renommdc 


84  figures,  red  lure 
n’est  plus  a  faire. 


Source :  MNHN,  PariSt 
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et  l'auteur,  le  Professeur  H.  Gams,  1'ont  tenuo  avec  succds.  Co  dernier,  ddjk  connu  pour 
sa  petite  flore  des  Bryophytes  et  des  Fougdres,  n’a  pas  hdsit.d,  bien  que  n’etnnl  pas  lichdno- 
logue  specialisd,  Ji  s’attaquer  ii  uric  matidre  vaste  et  touffue  poor  en  donner  un  aperi;u 
clair  et  condense.  Dans  ce  but  il  s’est  lirnite  aux  genres  et  espdees,  slgnalant  inf-mi ■  des 
raretds  relatives  en  petits  caraetdres,  sans  se  perdre  dans  les  varidtds  on  lea  formes  souvent 
nombreuses  et,  pour  certaines  espdees  crustacdes  ditficiles,  dans  les  caracteres  microsco- 
piques,  voire  des  reactions  chimiques  spdciflques.  Des  dessins  h  la  plume,  souvent  ori- 
ginaux,  suppldent  ces  lacunes.  Copendant,  le  secours  ni  du  microscope,  ni  des  react ifs 
nest,  dddaisse.  Origin  ales  et  appreciates  sont  les  clefs  amenont  d’une  part  ii  sillier  les 
Lichens  dans  le  systdme  fongique,  d’autre  part  k  distinguer  les  genres  a  l’aidc  des  Algues 
symbiotiques,  importance  capitate  pour  ecus  renfermant  des  Cyanopbycees.  Les  deter¬ 
minations  s’ciTectuent  par  le  truchement  de  clefs  dichotomiques  conduisant  aux  classes 
(Asco-  et  ilasidiolichens),  aux  sous-classes  des  Ascolicliens  (Gymnocarpes  et  I’yvdno- 
carpes).  puis  aux  series  (Cyclocarpiidces,  Coniocarpliddcs,  Grapliididees),  aux  ordres 
(Lecano-Lecideales,  Thelotrematales,  (  yanophili),  families,  genres  et  espdees.  Pamii 
les  Pyrdnocarpes  les  caracteres  de  la  famille  si  difficile  des  Verrucariacees  reposent  aur 
les  observations  d'auteurs  recents.  Un  Index  terminologique  et  un  Index  gdndrique 
encadrent  le  travail. 

Get  opuscule,  dcstind  h  servir  durant  les  excursions,  se  recammande  par  la  quant  ile 
utile  des  renseignements  eontenus  non  settlement  aux  lichdnologucs  ddbutnnts,  uinis, 
aussi,  aux  specialist es  avertis.  —  B.  G.  WEBNEB. 

Slrasburt|cr  (E.).  —  Lehrbuch  tier  Botanik  Edit.  Gustav  Fischer  (7  Stutt¬ 
gart  1).  iyti7. 

La  29'  Edition  de  ce  mantiel  repute,  destine  aux  £coles  superii-urcs  alkmnndcs,  vimt 
de  sort ir.  De  format  10,1  >  21,1  cm  elle  comprend  778  pages,  1131  figures,  dont  be aucoup 
originates,  et  line  carte  en  coiileur,  reliure  toile.  Les  edit,  ms  G.J*i6fHEBont  fait  un  effort 
considerable  et  meri toile  pour  donner  ii  cet-  ouvrage  d’un  prix  ties  accessible  (39,50  DM) 
one  presentation  agitable  et  soignde.  Les  auteurs,  qui  se  sont  par  (age  le  travail,  tous 
Professeurs  ii  different es  University's  allemandes,  ont  entidnment  revise  le  texte  des 
ancienncs  Editions  et  1‘ont  remis  k  jour  sur  les  donnees  les  plus  recent  es.  basdes  sur  les 
dernidres  acquisitions  dues  au  microscope  electroniquv  et  ii  la  Physiologic. 

Le  livre  comprend  4  grands  chapitres.  Le  premier,  traitant  de  lu  Morphologic,  est 
consacrd  ii  la  Biologic  cellulaire,  ii  (’organisation  morphologique  depuis  les  Prolophyt.es 
aux  Cormophytes,  dont  2  pages  sur  les  Bryophytes,  aux  tissus  et  organes  avec  leur  ana- 
tiunie,  aux  adaptations,  aux  gdndralitds  sur  la  reproduction  asexude  et  sexude,  k  l’dvolu- 
t  ion.  Le  2"  chapitre  s’occupe  de  la  Physiologic  englobant  la  conduction  de  l'eau,  la  nutri¬ 
tion  mindrale,  I'assimilation,  la  respiration,  la  scerdtion,  la  croissance,  la  gdndtique.  les 
faeteurs  exterieurs  et  les  mouvements,  accompagnde  de  nombreux  schemas  sur  les  struc¬ 
tures  chimiques.  Le  3“  chapitre  concerne  la  systdmalique  depuis  les  Schizophyles  aux 
Spermaphytes,  dont  17  pages  sur  les  Bryophyt  es,  3  sur  les  Lichens,  ddtaillant  dans  chaque 
groupc  les  modes  de  multiplication  et  tie  reproduction  sexude.  Ties  appreciable  est  un 
tableau  comparatif  des  cycles  dvolutifs  homologuant  les  organes.  Le  1"  chapitre  domic 
un  aperQU  sur  la  phytogdographie,  les  associations  et  les  empires  floraux  avec  carte  en 
coiileur  sur  les  Holes,  la  vegetation  du  Monde,  des  cartons  individuals  de  repartition 
pour  certains  Vdgdtnux  intdressants.  Le  livre  se  termiue  par  un  Index  bibliographique 
detnilld  et  un  Index  alphabdtique. 

L’ouvrage  petit  lnrgement  servir  dgulement  aux  universitaires  franfaia.  professeurs, 
chercheurs  el  dtudiants  des  premier  et  deuxidme  cycles  supdrieurs,  aux  pharmaciens 
et  aux  medecins,  mettant  k  leur  disposition  une  mat  idle  condensde,  exploitable  grace 
aux  nombreuses  et  prdcieuses  indications  de  la  litterattire  l'dcente  sur  tout  nllimande 
et  anglo-saxonue.  —  B.  G.  Webneb. 
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Aptychella  subintegra  Tix.,  p.  160. 

Aptychella  tamdaoensis  Tix.,  p.  160. 

Barbula  leiophylla  Tix.,  p.  136. 

OalUergon  oblusifolium.  K.  Kar.,  p.  762. 

Ectropothecium  perscabrum  Tix.,  p.  171. 

Fauriella  baolocensis  Tix..  p.  155. 

Fauriella  Petelotii  Tix.,  p.  154. 

F'issidens  Potieri  P6c.s,  sp.  n.,  p.  805. 

Fissulens  schmidU  C.M.  var.  bacvielensis  Tix.,  p.  128. 

Helerophy Ilium  Henryi  Tix.,  p.  162. 

Homaliodendron  crassinervium  Thcr.  var.  bacvielensis  Tix.,  p.  146. 
Ilomaliedendron  spinosum  l’ocz,  p.  805. 

Hypnum  Brolhcrusii  Tix.,  p.  171. 

Hypoplerygium  datum  Tix.,  p.  152. 

Hypoplerygium  vielnamieum  P6cs,  p.  806. 

LeviereUa  densiramea  Tix.,  p.  159. 

Macromitrium  Petelolti  Tix.,  p.  190. 

Macromitrium  vesiculosum  Tix.,  p.  143. 

Mierodu8  acudentatus  Tix.,  p.  129. 

Molendoa  clavuligera  Castelli,  p.  716. 

Orthomniop8i8  Petelotii  Tix.,  p.  137. 

Pinatella  mucronata  (Bryo.  Jav.)  Fleisch.  var.  acutifolia  Tix.,  p.  148. 
Porothamnium  undulatifolium  Tix.,  p.  149. 

Porotrichum  Petelotii  Tix.,  p.  149. 

P8eudorymblephari8papilosula  (C.  et  T.)  B.  var.  robusta Tix.,  j).  134. 
Rhyncho8tegium  contorlulum  Tix.,  p.  157. 

Taxithelium  isocladum  (Bryo.  Jav.)  Ren.  et  Card.  var.  Vietnam enrie  Tix., 
p.  171. 

Tricho8leleum  Demangei  Tix.,  p.  168. 

Trichostomum  peri/nvolutum  Tix.,  p.  132. 

Mousse  fossile  nouveixe 

Thamnites  Jov.  et  Hoard,  gen.  nov.,  p.  811. 

Thamnites  uiarginatm  Jov.  et  Hoard,  nov.  sp..  p.  811. 


Source :  MNHN,  Parim 
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HApatiques 

Acrolophozia  nov.  gen.  Schust.,  p.  259. 

Acrolophozia  pectinata  Schust.,  p.  261. 

Anastrophyllum  gottschaeanum  Schust.,  p.  270. 

A  naslrophyllum  novazelandiae  Schust.,  p.  282. 

Apometzgeria  nov.  gen.  Kuwah.,  p.  212. 

Apometzgeria  pubescens  (Schrank)  Kuwah.,  p.  212. 

Austrometzgeria  nov.  gen.  Kuwah.,  p.  214. 

Austrometzgeria  francana  (Steph.)  Kuwah.  c.  n.,  p.  215. 

Austrometzgeria  saccata  (Mitt.)  Kuwah.  c.  n.,  p.  215. 

Calyptrocolea  Schust.  gen.  nov.,  p.  685. 

Calyptrocolea  falcata  (Hook.)  Schust.,  c.  n.,  p.  689. 

Calyptrocolea  gemmipara  Schust.,  p.  695. 

Calyptrocolea  occlusa  (Tayl.  et  Hook,  f.)  Schust.,  c.  n.,  p.  692. 
Calyptrocolea  Perssonii  Schust.,  p.  699. 

Cephalolobu8  nov.  gen.  Schust.,  p.  244. 

Cephalolobus  hodgsonae  Schust.,  p.  254. 

Cephalolobus  scabrellus  (Mass.)  Schust.  c.  n.,  p.  250. 

Cephalolobus  sphenoloboides  Schust.,  p.  251. 

Cephalolobus  squarrosus  Schust.,  p.  256. 

Gerliildiella  nov.  gen.  Grolle,  p.  187. 

Oerhildiella  rossneriana  Grolle,  p.  187. 

Marsupidiaceae,  fam.  nov.  Schust.,  p.  685. 

Metzgeria  campbelliensis  Kuwah.,  p.  226. 

Protomarsupella  nov.  gen.  Schust.,  p.  264. 

Protomarsupella  scotii  Schust.,  p.  267. 

Lichens 

Candelariella  oleaginescens  Rondon,  p.  831. 

Cladonia  Staufferi  des  Abb.,  p.  821. 

Cladonia  squamosula  Mull.  Arg.  f.  elegantula  c.  n.  des  Abb.,  p.  824. 


Source :  MNHN,  Paris 
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Revue  Bryologique  et  LichEnologique 


La  Revne  Bryologique  et  Lichenologique  publie  : 

1«  Des  articles  originaux  cn  fran?ais,  allemand,  anglais,  espagnol  et 
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